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Abstract

The ongoing increase in cellular network coverage is steadily increasing the avail-
ability of individuals all around the world. This availability enables notification
solutions to achieve their goals of announcing new content with great success.
Recently notification systems have evolved to include media content. In cases
where this content is of substantial quality and frequency, it may induce large
resource consumption.

We aim to limit the total resource consumption of media notifications while
preserving the user experience. We achieve this by implementing established
techniques for measuring the quality of content. We enable the utilization of these
techniques by implementing a working systems tackling the practical issues of
notification generation, device communication and notification scheduling. We
test the system using Spotify as our notification provider and compare our results
to the standard FIFO approach of notifications. Using these tests we find that
correctly prioritizing content can massively increase a users utilization of notification
content.
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Chapter 1

Introduction

1.1 Motivation

In the last 15 years global mobile cellular subscriptions have increased by over six
billion [1]. From 2011 to 2015 3G coverage rose from 45% to an estimated 69%,
with urban population coverage reaching an estimated 89%.

Numbers from Gartner [2] put Android and iOS operating systems in 99.8% of
mobile devices sold in the first quarter of 2017. Both of these operating systems
support media notifications, allowing media to be inserted directly into their
notifications. These can contain images, audio, and video, all displayed on the
home screen.

These notifications provide excellent tools for social media services to appeal to
their userbase. With this surge in available consumers, a large battle between these
service providers has ensued. The constant fight for more users and their attention
has incentivised the providers to produce high-quality content, increasing market
shares and advertisement revenues.

The mobile devices, that represent the targets of this content have limitations in
available resources: batteries have a set amount of ampere-hours, and cellular data
use is limited by data plans. A user receiving a large amount of media notifications
may experience a rapid drain in available device resources. This may be due to
being a member of multiple notification services or being a member of remarkably
aggressive providers.
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2 Chapter 1 Introduction

The ultimate consequence is inefficient notifications that may leave users frus-
trated due to the high resource consumption of their devices, and possibly feeling
overwhelmed or even hounded by these services.

1.2 Problem Definition

The goal of this thesis is to explore and implement a resource-aware system to
maximize users utility of media notifications for mobile devices under resource
constraints.

The constant change in the hardware of smartphones leads to similar changes in
both resources available and in resources consumed. For data, these resources are
also affected by the user’s data plan. Thus, for us to approach the goal stated
above we need to develop a technique capable of collecting the resource constraints,
and these constraints have to appear satisfactory for all users even with their
completely unique hardware and use patterns.

Due to the nature of resource limitations, we will be unable to transfer an unlimited
amount of notifications. The maximization of user utility is convoluted as the
degree of user satisfaction has to be estimated ahead of delivery, and choices have
to made on what notifications should obtain priority.

To ensure the goals of the implementation are met we should generate media noti-
fications from a realistic provider and test the system from notification generation
to delivery.

1.3 Example

A mobile device may be disabled for a period of time. A user may be on a flight
and required to turn their phone off. This can lead to notifications accumulating
throughout the day. Upon activation of the device, the relevant user may be flooded
by notifications in an attempt at briefing them of new content. In cases of large
catch-ups, and disconnected consistent options such as WiFi and battery power,
users can experience large battery consumption and heavily reduced cellular data
speeds.
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A user can apply our solution as their notification framework. Activation of
the device would thereafter lead to priority notifications arriving first, and fewer
notifications in total allowing users to combat notification flooding with limited
use, and save their resources for times of better resource availability.

1.4 Contributions

We realize our objectives by designing a solution utilizing a machine learning
model to calculate a utility score for the individual notifications. With the aid of
user-defined data constraints, we model notification selection as a 0–1 knapsack
problem that is solved with a greedy algorithm.

This design is implemented and tested using Spotify as our notification provider.
We explain how to generate, score estimate, and transmit the notifications. We
continue by defining the requirements to implement other notification services and
explain the control structure linking these services to the final transmission of
notifications.

We also show our results for experiments surrounding resources used and compare
them to more current implementations.

1.5 Outline

This thesis is structured as follows.

Chapter 1 Introduces the problems and objectives of this thesis.

Chapter 2 Exposes relevant background information, introducing the reader to
related theories.

chapter 3 Presents the proposed solution design

chapter 4 Explains the core components of producing a working system.

chapter 5 Presents performance tests and results.

chapter 6 Concludes the thesis and suggests future expansion.





Chapter 2

Background and Related Work

2.1 Related Work

Uddin, Setty, Zhao, Vitenberg, and Venkatasubramanian [3] suggest in their paper
"Richnote: Adaptive selection and delivery of rich media notifications to mobile
users", a theoretical analysis and solution suggestion to a system notably similar
to the system we aim to implement. The paper does not cover all of the practical
limitations encountered during the implementation. It does, however, suggest issues
that need resolving before attempting perfect implementation. It also presents the
notion of presentation levels, subdividing each notification into differing qualities,
with different value metrics.

Similarly, the work of Do, Zhao, Wang, Hsu and Venkatasubramanian [4] lays a
basic foundation for controlling notification resource expenditure. Do et al. [4]
suggests a broker/proxy system collecting all notifications, and subsequently only
spending resources on the most relevant ones.

2.2 Mobile Notifications

Notifications for smartphones have been developed and improved upon since the
first modern smartphone, the iPhone, from 2007. The goal of notifications is to
transport information from a server to a mobile device. The target of a notification
may be a single device or a group of devices. Classically there are two core
techniques used to achieve such a system: push notifications and pull notifications.

5



6 Chapter 2 Background and Related Work

In a pull notification system, the device polls the server for new information, often
at set intervals or using some manner of backoff algorithm. This has the advantage
of reducing the resource overhead related to maintaining an active connection. The
central drawback to the pull notification is that it is not aware of whether or not
the server can provide any new information. A pull request has to be attempted
and may not yield any new information and be considered a waste. This could be
helped by increasing the time interval between each server poll, thus, increasing the
probability of a new notification. However, in a pull notification system, the time
delta between each poll also dictates the average waiting time for a notification. If
a notification was to arrive shortly after a polling request the device would have to
wait its entire time delta to retry, and finally obtain the media notification. For
these reasons balancing the delta in a poll system is a difficult task that heavily
defines the resulting performance of the notification system.

A push notification system allows the server to dictate when the notifications are
sent and received at the mobile device. This removes the disadvantage of waiting
for updates and allows time-sensitive updates like messaging and news alerts to be
collected as soon as they are available. This is done by leaving an open connection.
Such a connection can consume a non-trivial amount of power. If a number of
different notification services all maintain separate connections for the purpose
of push notifications the idle battery consumption of the device will drastically
increase.

To combat this issue most mobile device providers implement their own notification
systems allowing multiple notification providers to use the same connection to
push notifications to the device. This results in a single, better-utilized connection.
The efficiency of this push system, its performance, and the simplicity in using
these libraries have all lead to this being the prevailing solution. These systems do
however sometimes apply their own limitations such as a max rate of notifications
and limit on greatest data amount per notification.

In recent years operating system providers have allowed for more detailed notifi-
cations. To further increase developers ability to engage with their users most of
these providers now allow media notification. Media and metadata are directly
embedded into notifications, displaying images, video, and playing audio. Media
notifications also commonly support interactive elements such as media controls.
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2.3 Publisher/Subscriber

Publisher/Subscriber, often denoted Pub/Sub, is a system paradigm. In this
paradigm, a large number of subscribers may subscribe to content they are interested
in. This content is produced by publishers, who publish their content to a central
server. This service then distributes it out to the subscribers in an asynchronous
manner. This technique allows stronger separation of the two services as it is not
required of them to be aware of each other. The publishers publish content to an
event service, which in turn distributes it to the subscribers. The specifications
of the event service are very loose in the paradigm allowing for highly distributed
and scalable solutions. This partially explains the surge in Pub/Sub systems with
large services [5].

Our system is comparable to that of a pub/sub system in its aggregation of data,
however while a pub/sub system focuses on spreading information from a single
provider to multiple users, our system will collect data from multiple sources and
present it to a single subscriber, as we do not know ahead of time what users are
interested in what data.

2.4 Optimizing Notification Content

The dominating approach in research [3],[4] to notification optimization is bro-
ker/proxy like systems similar to Do et al. [4]. The approach can be summarized
in the following steps:

1. Intercept and accumulate all notifications destined to the device.

2. Evaluate all notifications.

3. Decide what notifications meet the threshold for delivery.

4. Deliver the notifications from step three, withhold notifications that do not.

Approaches in this style often differ in how to evaluate and how to decide threshold.
There are also differences in what to do with remaining notifications. The general
consensus is however that the most efficient technique to save resources over time
in regards to notifications is to prevent insignificant notifications from transmission
in over-constrained systems.
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2.5 Content Utility

The estimation of content utility is a difficult and highly subjective issue. Estimating
users satisfaction with regards to content has been researched and tested and
is widely used for recommendation of content. Most companies implementing
recommendation systems consider the specifics of the implementation to be of
great value and thus attempts to keep details private. Common recommendation
techniques include machine learning using social relations and interactions [6][7],
collaborative filtering, and machine learning based on content and user history
analysis.

The predominant technique used with machine learning is using models estimating
the probability of notifications being used. Uddin et al. [3] suggests using a random
forest classifier with class probabilities for utility score, while Do et al. [4] suggests
a logistic regression classifier, to build a prediction model.

2.6 Saving Resources

Saving resources in notification system is mainly achieved by smart selection of what
content to notify of [4], with a core objective of only delivering poor notifications
when resources are in abundances such as available WiFi or connected power
chargers. These techniques require heavy investments into notification importance
classification.

Previous research also suggests variable quality and size in notification [3]. This
achieves lower resource consumption of notifications when possible, and suggests
maximizing quality when it presents the greatest reward. This requires notifications
to be available with different levels of quality.

2.7 Scheduling

The scheduling of the notifications and updates both influence the performance of
the notifications. If notifications are not scheduled and pushed on availability the
service will work very much like a FIFO notification service. During continuous
periods of online connectivity, notifications will be sent as soon as they become



Chapter 2 Background and Related Work 9

available. The system will also lose its ability to compare notifications that are
outbound, as there will not be multiple notifications outbound simultaneously.
waiting too long between each round of calculations will, in turn, lead to large wait
times for notifications, hampering their use for time-sensitive items like instant
messaging.

Uddin et al. [3] suggests grouping notifications into batches and maximizing
notification performance per batch. A batching system improves performance by
abiding by the constraints per "round" and carry over remaining constraint to the
next. With further analysis, this can be used to find a user optimal round interval.

2.8 Knapsack Problems

Knapsack problems are a set of problems commonly defined as: given a set of
items with a value and a weight, maximize the sum of values while keeping the
total weight under a max weight. There are multiple knapsack problems all adding
different additional rules to the base problem, e.g. the fractional knapsack problem
allows items to be divided into any fraction, and the unbounded knapsack problem
allows for multiple copies of the same item. The most common knapsack problem
is the 0–1 knapsack problem where there is only one of each item and it has to be
taken in full or abandoned in full.

The 0–1 knapsack problem is defined as:

Maximize:
n∑

i=1
sixi (2.1)

Subject to:
n∑

i=1
cixi 6 C and xi ∈ {0, 1} (2.2)

All knapsack problems with complexity similar to the 0–1 knapsack problem or
greater are NP-hard. Thus there exist many heuristic solutions that, in practice,
outperform optimal solutions as the constraint space grows or the amount of
simultaneous knapsack solutions increase.





Chapter 3

Solution Design

The aim of the solution is to design a tool for efficient notifications. The solution
should support the preferences of the users and enable them to conform to the
limitations set by the many mobile internet providers. In general, a user should
receive a notification when it arrives, and not have to wait for some extended time.
Partially because notifications are sometimes expected and operating with a long
notification interval may cause users to question the availability of the service. Users
may also disappear for a period of time. This can cause notifications to stack up as
they are unable to be delivered. In turn this may cause the resource consumption
of the notifications to exceed the user-defined constraints for the time interval. To
resolve these situations it is vital to provide a notification selection algorithm that
can supply the most notification value under the available constraints.

We propose a system consisting of separate modules enabling easy problem detection,
problem separation, and allows us to easily alter the implementations of the different
modules.

3.1 System Requirements

The generated notifications have to cover most applications and sizes. By keeping
the requirements for notifications simple we allow for the implementation of multiple
social media services without restricting the notification content.

To maximize notification utility with received notifications we need to able to
estimate whether it will be activated by the user. We define activation of content as

11



12 Chapter 3 Solution Design

the user pressing the notification, loading it in full and engaging with it. Engaging
with content may be looking at an image, looking at a video or listening to audio.
This estimate of whether a notification will be activated is henceforth referred to
as utility score. Estimating this utility score has to be done before sending the
notification. The goal of a notification considered as being activated by a user.

To ensure that the solution adheres to the data constraints entails a measure of
data use per notification, as well as solution to construct these constraints. The
measure of data usage of a notification has to be estimated ahead of transmission.
This prevents the notification from applying its resource consumption during utility
score calculation and allows the server system to analyze the and simulate the
transmission of notifications.

With the two measures data cost and utility score, the system will be able to
control the amount of utility sent under a defined data constraint and maximize
this value for optimal notifications.

It is assumed infinite resources for the server system, due to our focus on efficient
mobile device resources. In turn, this allows the server application to analyze the
notification elements without limitations.

3.2 Scoring

The variations of social media elements differ greatly and their appeal fluctuates
with varying relative amounts. We, with the aim to facilitate comparison, introduce
utility score. Utility score serves as a measure of the value of a notification. utility
score is defined as the probability, between 0 and 1, of a user utilizing the notification.
This implies that two notifications with a relatively low utility score may combine to
the same score as a better notification that provides a significantly larger probability
of being activated.

Example: We have three notifications with (utility score, cost): (0.6, 50), (0.5,
45) and (0.9, 95). The system and its schedulers would assume the first two
notifications would provide a total of 1.1 utility score with a cost of 95. If the data
constraint is lower than 190 these two would be the selected notifications.
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However, if we label the three notifications with A, B, C respectively, the probability
of a user activating at least one of the two selected notifications is notifications is:

P(A ∪B) = 1− P(Ā ∩ B̄) = 1− 0.4 ∗ 0.5 = 0.8

Hence selecting notification C would have provided a better probability of notifica-
tion activation. Selecting both notifications does, however, bring the possibility of
a user activating multiple notifications. Our model works with expected values and
is only accurate as long as we consider the activation of two notifications twice as
good as the activation of a single notification. This may not be accurate for users
who might prefer very good notification content over two decent elements.

The use of 0–1 scoring allow relatively easy comparison of notifications from multiple
providers. This solution is naive and not safe from mischievous providers who
may artificially increase their utility score to receive a higher priority for their
notifications.

3.3 Gathering User Constraints

Cellular data is controlled at the highest level by cellular providers. These commonly
provide subscription plans with a fixed data capacity or charge per data unit
transmitted. Capacities are controlled in long-term periods and for limited data
plans, these limits are usually reset monthly. The data available in these plans
range from a few megabytes to unlimited, hence it is difficult to infer constraints
that satisfy multiple users. If a user exceeds the limit set by their cellular providers
they may lose access to cellular data or experience a heavy reduction in network
speeds. Unlimited users may, with wrong constraints for their use, receive large
and troublesome invoices. Risking these drawbacks gives users incentive to limit
their data use to some maximum bound. We, therefore, let the user define their
own desired data constraints.

Battery power in smartphones is a short-term resource compared to cellular data.
Power outlets and USB charging ports are installed in many public areas from
restaurants and cafés to airports and planes. New mid to high-end phones usually
provide around 3000 mAh of power [8][9][10] resulting in around 11 to 14 hours of
cellular data communication. This leads to devices running out of power frequently,
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and a large variety of effective battery life that is highly dependent on individual
users, and day to day events. Android provides insights into app-specific network
information but does not extend this support for battery information. While there
are tools to help measure the current battery level, attempts at measuring battery
consumption are distorted by background processes, and thus often inaccurate.

This results in battery power being difficult to implement as a constraint, as
the device provides no guarantee that the power will be there on transmission.
Transmission of cellular data is also very closely related to power consumption and
these two factors usually follow each other quite closely. It is therefore likely that
if we were to implement a power constraint for selection most of our notifications
would scale equally in the two cost dimensions, and the selection module would in
practice run the same process with the lowest of the two constraints as the critical
factor. With the difficulty being so high and the probable result being so inefficient,
we decide that a battery power constraint will not be implemented for notification
selection.

As discussed above battery power is another constraint in which a user may detect
a performance difference, but due to the problems highlighted it is difficult to
consider in the selection process. However due to negative emotions commonly
being related to running out of power we allow an implemented mobile application
to present a stop flag for low power. This enables a user to preserve their remaining
battery level.

3.4 Estimating Resource Costs

Mobile devices use many different resources to receive a notification. Cellular
data and battery power are used to download data, and processing and memory
are used to present it. With the resource consumption being our limiting factor
for transmitted and activated notifications, an accurate estimate measurement
for resource consumption will allow us to accomplish better results by enabling
confident approach of constraints.

Cellular data, battery power, processing power, and memory are all resources used
in the reception and presentation of a notification. Modern mobile devices are
often sold with gigahertz processors and gigabytes of ram, making the processing
and memory requirements trivial when compared to the scale of data constraints
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and battery constraints. Transmission of over large open-air distances requires
large amounts of energy. Displaying image notifications activates large, often high
definition, screens and playing music may power large headphones or Bluetooth
communication. For these reasons, we will consider cellular data and battery power
as our constraints of interest.

The data cost of a notification is measured using the size of the notification. This
does not account for the overhead per transmission, which we have little control
over due to its dependence on the network protocol. If the data contents of a
notification are known we can also measure the data size of the content. This gives
us a very accurate estimation of data content per notification. Data costs will be
measured in the number of bytes. Sometimes it may be most practical to only
send the meta-data on its own, e.g. to allow device isolated user security. In such
cases, data should still be estimated based on the total that will be used to deliver
the end notification. This allows the selection algorithm to remain accurate and
prevents the data usage from surmounting the user-defined constraint.

3.5 System Overview

With these requirements and tools, we propose a system comprised of three modules.
Separating the responsibilities into three parts: Generating notification, selecting
notifications to deliver, and sending notifications. Figure 3.1 displays an overview
flow of notifications through the modules.

Utility scoring and Data cost estimation are naturally notification provider specific.
This is because generating these values can be done very differently depending on
the type of notification provider. The details of these constructions are therefore
not expanded beyond what is clarified in Sections 3.2 and 3.4. Chapter 4 contains
more details on how this is done for a single notification provider.
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Notification 
provider

Construct 
notifications

Mobile Device

Update 
constraints

Display 
notification

Update 
constraints

System server 

Fetch new 
notifications

Select 
outbound 

notifications

Schedule next 
notification

Continue 
until finished

Figure 3.1: The flow from a user preparing to receive notifications, to all current
notifications sent. The mobile device, at exponential backoff intervals, updates its
the systems available resources. The server requests new notifications from the
notification provider on behalf of a user. Upon reception of these notifications the
server initializes the process of transmission by selecting the best notifications
in the set. These notifications are continuously transmitted until either: A

notification is not acknowledged, or all notifications are sent.

3.6 Selection

Constraint

Selector

Figure 3.2: The selector receives a set of notifications and a constraint. Using
these parameters it selects the notifications that maximize utility score while

abiding by the constraint.
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Selecting what notifications to transmit is one of the core segments of maximizing
user satisfaction. The information available to us is the properties defined in Section
3.1 and the data constraint defined by the user. By comparing user satisfaction to
utility score we define our objective as: maximize the total utility score of a set of
notifications given a data consumption constraint. The selector does this through
picking a subset of notifications as displayed in Figure 3.2

Sending a notification multiple time has no increased value, if a user would like
to reuse notification content the device should be responsible for storing the
content. When selecting a notification we should select it in full. This removes
the requirement for notifications to support partial transmission, which is hard
to enforce when we do not know the exact content on the notifications. For
example, a video notification could support transmitting only its audio or image
components. However, for some notifications, this could be crucial and so this
requirement appears unforgiving. Maximizing utility score by picking full items
under constraints can be modelled as a 0–1 knapsack problem.

Given n notifications we denote si and ci as the utility score and cost of notification
i respectively. The total data constraint is denoted C. The knapsack problem is
defined as:

Maximize:
n∑

i=1
sixi (3.1)

Subject to:
n∑

i=1
cixi 6 C and xi ∈ {0, 1} (3.2)

The 0–1 knapsack problem is a well known, and well researched NP-complete
problem [11]. Multiple dynamic programming algorithms have been proposed for
its solution, solving the problem in pseudo-polynomial time [11]. The problem
can also be approximated by greedy algorithms in O(n) time, often providing a
heuristic solution given relatively small notification costs.
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3.6.1 Analysis

Greedy algorithm

In Section 3.6 we claim that the greedy algorithm for the 0–1 knapsack problem is
a heuristic solution when the relative size of notifications is small. Below we use
the fractional knapsack problem and its easier to calculate an optimal solution to
how the relative size of the notifications, measured as the data cost of the highest
data cost divided by the total capacity, dictates the worst case error of the greedy
solution to the 0–1 knapsack problem.

The fractional knapsack problem has a greedy solution ([12], pp. 426), that is
produced by adding the elements that provide the highest utility score per cost.
When the remaining capacity of the knapsack is not sufficient to grab the next
element, the algorithm fills the remaining capacity with a fraction of the next
element. The fractional knapsack problem is defined as:

Maximize:
n∑

i=1
sixi (3.3)

Subject to:
n∑

i=1
cixi 6 C and xi ∈ [0, 1] (3.4)

Clearly the 0–1 knapsack problem has stricter constraints than the fractional
knapsack problem, thus any solution that satisfies the constraints of the 0–1
knapsack problem is also valid under the constraints of the fractional knapsack
problem.

Lemma 3.1. Given the same parameters and elements, the set of possible solutions
to the 0–1 knapsack problem is a subset of the solutions to the fractional knapsack
problem.

Defining the set of solutions that satisfy the requirements of the fractional knapsack
problem as Pf , and the set of solutions that satisfy the requirements of the 0–1
fractional knapsack problem Pb. Lemma 3.1 gives

Pb ⊂ Pf (3.5)
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Corollary 3.1. Given the same parameters and elements, an optimal solution to
a fractional knapsack problem will be better than or equal to an optimal solution
to the 0–1 knapsack problem.

The greedy solutions to both of these problems act similarly until the cost of the
next element to be added exceeds the available capacity in the knapsack. This
next element that does not fit in the greedy solution to the 0–1 knapsack problem
is hereafter referred to as x.

In a worst case scenario, the difference between the cost of x, cx and the capacity
remaining, cr is infinitely small. Thus cx ≈ cr while also cx > cr. The 0–1 knapsack
problem would not be able to add x and, in the worst case would not add any
further elements leading to the solution Q. A fractional problem with the same
elements and constraints would add cr

cx
∗ sx where sx is the utility score of x. As

cx ≈ cr ⇒ cr

cx
≈ 1 the optimal solution to the fractional knapsack problem would

be Q + sx. We define the optimal solution to the 0–1 knapsack problem as Qb.
Due to corollary 1 we have Qb 6 Q + sx thus the difference may not exceed sx.

Qb −Q 6 sx (3.6)

Lemma 3.2. Given the same parameters and elements, the difference between the
optimal solution and the greedy solution to the 0–1 knapsack problem may not
exceed the utility score of the next greedy element that does not fit.

The worst case would also assume that this element x would be the largest element
in the collection, as that would be the element that carries most utility score overall.
This would maximize sx.

We define sa as the sum of all the scores added to the knapsack in the 0–1 knapsack
problem, and ca as the sum of the costs added to the same knapsack. As the greedy
algorithm prioritizes elements with the highest score

cost
we have that

sa

ca

>
sx

cx

which leads to
cx

ca

>
sx

sa

(3.7)

We define the total capacity of the knapsack as ct. As ca is the sum of all the
added elements we see that ct = ca + cr, thus ca = ct − cr. We mentioned above
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the worst case cx ≈ cr, and with this substitute in Equation 3.7 to:

cx

ct − cx

>
sx

sa

(3.8)

Reducing the relative cost of the elements in the collection we have from Equation
3.8:

lim
cx
ct

→0+

cx

ct − cx

= 0⇒ lim
cx
ct

→0+

sx

sa

= 0

Ergo using Lemma 3.2 as we reduce the relative cost of the largest element in the
collection we also reduce the worst case relative difference between the optimal
solution and the greedy solution.

3.7 Scheduling

User 
Agent

Ack

Figure 3.3: The user agent transmits a notification to a device. Upon success
the device responds to the service with an acknowledgement.

The scheduling of notifications also affects efficiency. Batching notifications al-
lows for fewer messages, and prioritizing high-value messages increases system
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performance during abrupt state changes such as disconnects. It also defines the
frequency of updates. affecting how the users interact with their notifications.
This can affect how users view the responsiveness of our system and interact their
notifications.

As the user may define a power constraint that is not considered in the selection
module it is possible that the receiving device meets the power constraint before
it is able to deliver the complete selected optimal. This can sometimes lead to
situations where the ordering of the notifications plays a decisive role in the total
notification utility score collected by the device.

However because of the issues revealed in Section 3.3 it is not certain that a mobile
device will have the required battery power. We can assume larger notifications
will require more power to transmit. Hence, we send the notification in a greedily
sorted order, sending the most data efficient notifications first. As the notifications
to be sent has already been decided and will be transmitted, this will deliver the
most power efficient notifications first providing maximized throughput with the
knowledge we have.

The system uses acknowledgement messages to know if the recipient successfully
received the data and if the user is still alive to receive a new message. This
interaction is shown in Figure 3.3





Chapter 4

Implementation

This chapter serves to present and clarify the specifics of the entire solution as
needed to solve the related practical issues. Its purpose is to explain the modules
and their purposes to such detail that an entity could implement it using the
programming tools and services of their choice. It does therefore not present code
snippets as we fear it would be too limiting for implementation in potential other
tools. All code used to form our solution is however attached to this thesis if
specific answers are requested.

The implementation of our service is achieved as an extension of the design in
chapter 3. By implementing its notification, selection, and scheduling techniques
we can achieve the base of the service. We use Spotify as our media notification
provider and add Spotify API, Spotify data, Spotify utility scoring, and a user
agent as separate modules to produce the modular design as displayed in Figure
4.1.

By generalizing as many of the modules as possible the proposed solution becomes
more adaptable and able to provide functionality for multiple social media platforms.
The implementations of the selector, scheduler and code for transmission, therefore,
accept the generic kind of notification. The Spotify module is Spotify specific and
would be specialized for each new provider added.
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Figure 4.1: The structure of our modular design. The User Agent is the main body maintaining the user’s state. Upon initialization, it
returns a login URL the device. When the user logs in using this URL the service delivers an access token to our service. The server, at
set intervals, polls the notification provider for new notifications. Upon discovery of items, all the outbound notifications are delivered to
the selector. Through selection and scheduling, we proceed to deliver the calculated optimal notifications. Unsent items are returned to

the pool.
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4.1 Implementing a Generic Notification

We aim to implement a generic notification structure supporting the requirements
of many different media notification providers. The notifications must work to
appease the design explained in Chapter 3, to satisfy the demands of our notification
service. With this in mind, we define notifications as an abstract class, specifying
that all inheritance members must have: a utility score, a data cost, and a
pushnotification defining the notification content to be pushed to the device.
The pushnotification only contains data that is relevant to the mobile device
and is the data that is pushed to the device. The pushnotification should store
this data as text and abide the rules set by Firebase.1 We also require that each
notification is built with a unique resource identifier(URI). This carries no weight
in how the system delivers notifications but is used for practical reasons.

To support notifications from multiple providers and to support internal functions
for the notifications we set no other requirements for them. These standard items
are the ones that are used by the other modules of our service, enabling seamless
traversal through the system.

4.2 Deriving User Constraints

User information is handled by agents. By creating user agents with basic in-
formation we can ease the notification process for both parties. It removes the
requirement for users to log in for services with every batch and reduces the number
of notifications that have to be created. This is because notifications that are not
selected are stored for the next set. User agents are responsible for storing all
data related to a unique user. By running their own threads they look for new
notifications destined for users and maintain these users’ current constraints. The
details of user agents are covered in Section 4.4

The solution receives semi-frequent updates for the user’s device, with the longest
period being hourly. These updates contain all the important content for the user
agent. The mobile device is also expected to send a constraint update message with
every received notification. This works as the scheduling acknowledgement, while
also keeping the system accurate and up to date on new parameters. The device

1https://firebase.google.com/docs/reference/fcm/rest/v1/projects.messages

https://firebase.google.com/docs/reference/fcm/rest/v1/projects.messages
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application can control data usage by delivering this constraint. By updating the
service on what resources are available at the time, we increase the accuracy of the
constraint numbers. This is due to the mobile device estimations for data use being
more accurate than the estimation provided by the service. These updates also
facilitate adaptation to alterations in the user’s preferences. This has the benefit
of giving the device application control over partitioning the capacity constraints,
e.g. if a user wants to set a limit per month, the mobile device can divide this
constraint into days or weeks to ensure even spread of performance over time.
As these updates are used so frequently to increase accuracy and acknowledge
successful deliveries of notifications, we consider this the simpler way to implement
long-term constraints. The strongest alternative is providing the service with an
upper limit and how often this limit is reset. This alternative can suffer from time
drift and inaccurate measures over time.

We use the battery power as a hard cap on when the device is available to deliver
updates. The resource updates resulting from sent notifications and from hourly
updates are used as signs of device status. When a user agent detects its device has
become unavailable, it too will become inactive until the connected device shows
activity. This prevents the service from attempting to push to the device.

This is important because continuous pushing to a device that does not acknowledge
could still drain battery life if the service is disabled by the power capacity. Also
the agent would continue to use server resources to poll for notifications. While
the server does not have limited resources itself it is limited by Spotify’s DDOS
prevention, which only allows a set amount of requests per second, thus sleeping
agents could increase througput for active agents.

4.3 Selection

The selection module is responsible for selecting the final notifications destined for
the device. Its intent is to maximize the notification utility score under a constraint.
The instance of the module is initialized with the full of notifications intended for
a user. After running its algorithm it returns the subset of notifications that it has
found to return optimal value.
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As mention in Section 3.6 we solve selection through solving the 0–1 knapsack
problem. We implement the solution over two different algorithms for performance
comparison.

The greedy algorithm for solving the 0–1 knapsack problem is not guaranteed to
find the optimal solution. It is however incredibly resource efficient, running at
O(n log n) For the greedy algorithm, we calculate each notifications efficiency by
UtilityScore

Byte
. These elements are sorted and we add the highest efficiency items first.

In the case where the next element is too large to fit under the constraint, we
continue to the next element and to the same until we have cycled through all the
elements.

The dynamic algorithm for solving the 0–1 knapsack problem requires a large
amount of memory and time, as it runs at a complexity of O(nw). The technique
is centred around solving for the optimal solution for each possible constraint, for
each item, working from 0 to the actual constraint. Each time we add an item
the optimal constraint for that amount of items at that constraint will be either
the optimal for that constraint without the item or, adding the utility score of the
item and the optimal for the remaining constraint.

4.4 User Agent

The user agent is the main storage structure for user unique data. It stores contact
tokens, updates notifications on behalf of users and is responsible for all manners
of user-specific operations. It distributes the user information to instances of the
other modules and uses their results to an improved experience to its designated
individual. Because of all the control structure, it plays a very important part in
implementation and functionality of our service. It is however not very advanced
in its complexity and thus is not scrutinized in this thesis.

User agents are initialized by delivering a Firebase token to the service. The system
replies with login URLs used to log in for the different supported notification
services. For Spotify, this URL specifies the service, the callback URL, and an
identifier state variable to separate users. The agents serve notifications to the
users based on what services are logged in.
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4.5 Spotify

To produce a realistic proof of concept, we implement the provider-specific modules
of the system with Spotify as our notification provider. Spotify is a music streaming
service with over 170 million active users.[13] Spotify is heavily invested in a social
listening experience. Users can share their experiences with their friends and follow
each other’s activities. Spotify has also combined solutions with Facebook and
Instagram creating a social music sharing experience. With its massive user pool
and immense artist library, Spotify is equipped with tools for generating millions
of notifications originating from a plethora of artists.

In an attempt to branch out to developers and designers Spotify maintains a
large solution library, giving access to tools ranging from user operations to
web integration. These tools help developers produce custom solutions, like our
notification system. For our implementation, we use Spotify’s web API. 2 This
gives us access to metadata for Spotify’s public library of music, and access to
various user information. This will be our source for notification generation. The
Spotify API uses OAuth2 3 for user login and to provide services with user data.

4.5.1 Generating Notifications

When a user logs in with their Spotify credentials, the service starts checking
regularly for new content from the users followed artists. The act of "Following" is
a function in, and made by, Spotify. It allows users to use their three main sources
of content: artists, users, and playlists with greater effect. By "following" such a
content source the users make a statement that they are interested in the related
music. By using this for our notification generation we guarantee that the content
created is content that the user has interest in. We use the artist follow list for
simplicity. When a user logs in to our service through Spotify, access to this list is
requested. This list forms the source of our notification generation.

The notification content of interest to the user is generated by collecting relevant
metadata; artist, song title, album name, and a URL to download a preview. These
are all sent to the device. Spotify does not provide direct access to their raw media
data. Because of this, we use the available music preview as the main media of our

2https://developer.spotify.com/documentation/web-api/
3https://oauth.net/2/

https://developer.spotify.com/documentation/web-api/
https://oauth.net/2/
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notification. Because of the size of such a preview, the audio file itself is not sent,
and the device is expected to use the URL to download the file.

Scoring of Spotify’s Notifications

Spotify’s items are scored per track. The tracks are utility scored on a set of
feature that provides insight into the general reception of the track. The set of
features that are the base of a tracks utility score follows: the hour of the day,
track popularity, album popularity, artist popularity, track duration, and artist
followers.

If an album is released, we utilize the notification as if it was a single track. Aiming
to provide a user with an introduction to an album that they can afterwards seek
on their own. Such a media notification would not carry the entire media to be
played, but advertise an albums release and short introduction to its style.

The data laying the foundation for the model was collected by analyzing Spo-
tify notifications that were hovered over, to only account notifications that were
noticed by the user. Notifications that were ignored were counted as negatives,
while notifications that were activated counted as positives. If the hovered over
requirement was not present the dataset could contain a large number of negatives
from users who never considered the notifications in the first place. We would have
no indication of a users preference of such notifications and the data would be
skewed. Disclosure: the dataset utilized is the same as collected in 2015 for the
RichNote paper [3].

The data is used to train a random forest classifier in Python3.6. This model is
implemented using the machine-learning library "Scikit-learn"4. The classification
models from Scikit-learn support model training, predicting class a set of features,
and provide the probability of each class. As mentioned above one of our classes is
whether a notification was activated. We can satisfy the requirement from Section
3.2 by using the probability feature in scikit-learn and deliver a probability that a
notification will be activated.

4http://scikit-learn.org/stable/index.html

http://scikit-learn.org/stable/index.html
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Data Cost of Spotify’s Notifications

To satisfy the benefits of Section 3.4 we aim to accurately measure the data byte
size of a notification. As mentioned above we do not send the media file itself. We
are however required to download the item, so that we may get an exact measure
of its size. Upon generating the notification containing all the metadata to be sent,
we combine the size of the metadata and the size of the media preview to create
the full data cost of the notification.

4.6 Device Interaction

For a device to receive and respond to a message from a server an active connection
is required. The active connection would routinely send keep-alive packets and await
messages from the server. This solution was commonly, before 2009, implemented
on a service to service basis. This caused devices covering many services to maintain
a large number of active connections with very low utility. In 2009 Apple launched
the first push notification system for iOS called Apple Push Notification System.5

This system provides an increased efficiency by utilizing a single open connection
for all server messaging communication to the device. This provides a scalable
solution where the cost of adding a new service is only the cost of the transmissions
of that new service. Google provides a similar system through Firebase Cloud
Messaging(FCM)6 supporting both iOS and Android.

In our system, we use FCM for message delivery to the device. By sending data
notifications to a Firebase app-specific URL, FCM controls that the notification is
received at the correct device, and invokes the correct handlers in the corresponding
app. The overall result is an efficient and convenient pipeline that delivers the
notification data to the mobile devices. Firebase data notifications are limited to
4KB per notification. This data limit is circumvented by delivering a URL for the
device to download media content above 4KB.

5https://developer.apple.com/notifications/
6https://firebase.google.com/products/cloud-messaging/

https://developer.apple.com/notifications/
https://firebase.google.com/products/cloud-messaging/
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4.6.1 HttpWorker

The HTTPWorker is the module responsible for all inbound communication. It
provides an HTTP endpoint that is known to all app instances and Spotify. The
worker is responsible for the reception of both constraint updates and new service
tokens. For these reasons it has knowledge of all active user agents and transmits
both types of messages to the correct agent. The worker runs on its own thread
to provide better uptime and faster responses. For constraint updates it supports
JSON message structures as shown in Table 4.1

Table 4.1: Displays and explains the fields available in the messages received by
the server. These messages are expected as POST requests.

Field Values Explanation
msg_type "new_user", "update" Required Designates the purpose of the message.

device_id string Required Firebase token,
used to identify the origin of the message.

data_limit integer Required The current data limit in bytes.

battery_limit integer from 0–100 Optional Battery percent
at which to halt notifications.

battery_pct integer from 0–100 Optional Current battery percent.
wifi boolean Optional Current device WiFi status





Chapter 5

Experiments and Evaluation

To test the performance of our system we implement a FIFO selector, selecting
notifications by date. This is comparable to how a system would operate without
selection optimization, where notifications are sent to the device as they arrive.
We compare the utility score produced by the selectors over a range of constraints
and compare the computational time used to produce these results.

5.1 Experimental Setup and Datasets

The hardware used for the computational server experiments are provided by
Google Cloud Platform.1 The machines run 4 virtual CPU cores and support up to
26GB of RAM. The service running on this platform is made in .NET core 2.0. We
use a University of Stavanger campus machine to train and host our Random Forest
model, as the memory requirements for the model is too great for the available
Google Cloud machines.

The Spotify notification scorer used for the experiments is trained with the same
as dataset specified in Section 4.5.1. The dataset was collected from 1st January
2015 to 7th January 2015 using Spotify’s notification system at the time. The
dataset contains features of the notifications sent to users and their responding
actions. The actions are only stored for users who hovered over the notification, and
documents whether the notifications were clicked or hovered over and subsequently
unused. The dataset contains 2312953 entries.

1https://cloud.google.com/

33

https://cloud.google.com/


34 Chapter 5 Experiments and Evaluation

To create notifications for testing purposes we log in with an account. Upon
creating a new user agent we replace the current date with an artificially old date.
This has the effect of producing notification for each new release since that date,
for each artist the logged in user follows. This simulates a known user who has
been unavailable since this date. For our tests the date in question is 01/01/2015,
the tests were run 10/06/2018 producing over three years worth of notifications.
We do this for two separate users. The generated notifications are utility scored
and data cost measured to provide two data sets of fully functional notifications.

To produce a baseline we implement a FIFO-selector. The FIFO selector sorts
the notification elements by their content release dates to produce its priority list.
It will select the oldest notifications suitable for the data constraint. Similar to
the greedy selector, if a next element will not fit under the current constraint it
will halt instantly, but attempt the next element in the list until the list has been
exhausted. The full implementation of these selectors may be found in Appendix
A.

The two notification sets are fed to all three selectors with constraints ranging
from 100KB to 20MB in steps of 200KB. The upper bound has been selected to
ensure that the Google Cloud machine does not run out of RAM due to dynamic
calculation’s high memory cost. These tests produce 300 sets of selected notifications
for each dataset. These values are stored in CSVs in the format specified in the list
below.

1. Constraint

2. Total utility

3. Total data cost

4. Number of notifications in selection

5. Calculation time

The two result sets are aggregated by averaging the results for each constraint
value. This results in three CSV files representing the results for each of the three
selectors.
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5.2 Results

We test our Random Forest model using five-fold cross validation in sci-kit and
achieve 0.75 accuracy with less than 0.01 variance.

Figure 5.1 displays the time for each selector to make a complete selection measured
in milliseconds, and how they evolve as the size of the constraints grow.
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Figure 5.1: Displays the time in milliseconds for the selectors to complete their
calculations

Figure 5.2 shows the increase in utility score as the sum of selected notifications
for the constraint level and allows for easy comparison of the performance of our
different selectors.

Figure 5.3 displays ratio of greedy utility score to dynamic utility score, and how
this evolves as the constraint increases.
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Figure 5.2: Total utility score accumulated over tested range. The x-axis
displays the constraint

5.3 Analysis

Figure 5.1 shows the dynamic selector rapidly increase towards impractical times.
With many users, the dynamic selector risks not being able to deliver the throughput
required to serve a reasonable userbase and therefore does not provide the required
scalability. This inadequacy is made more distinct by the greedy algorithms very
stable performance.

From the tests, it appears that the utility score difference in dynamic and greedy
selection is minute. Due to greedy selections far superior computational time, we
conclude that it provides higher efficiency. We do not, however, have enough data
to solidify this statement. For us to gather more data we would have required
an increase in tested accounts. Because of this being costly and requiring these
accounts to cover a large variety of followed artists we can estimate that our solution
is quite poor at generating test data. However, if we were to conclude based on the
data we have it appears that greedy selection is sufficiently effective at producing
an advantage in utility score when compared to FIFO.
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Figure 5.3: Displays the relative similarity of dynamic and greedy selection
utility scores.





Chapter 6

Conclusion and Future Work

In this thesis, we set out to research and implement a system capable of actively
engaging in the way users receive notifications. This system would have to reduce
the total resource consumption of such notifications while maintaining a high degree
of user satisfaction with the content.

We implement a working version of well-established techniques and problem solu-
tions. Our solution relies on our users to provide the constraint limits they desire.
Using these limits we prioritize high-value media notifications as resolved by our
machine learning Random Forest model. This model is trained on a large amount
of data providing good estimations of users priority of the notifications. As a
result, we deliver media notifications to constrained devices that support a large
probability of use.

We test our performance when the total set of notifications grows by comparing
our system to common notification behaviour, and conclude that our solution has
a high probability of resulting in increased notification activation while adhering
to users desired constraints.
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6.1 Future Work

6.1.1 User Specific Scoring

Music, like all other art forms, affect people differently. Some are very adamant
about the music they like, and maybe more so about the music they dislike. For
example, pop, enjoyed and danced to by millions, may cause disgust in others.
Different users may, therefore, react differently to similar notifications. This
can give listeners with negative relations towards mainstream music a feeling of
dissatisfaction with the service.

To reduce this effect we only generate notifications from content that users follow.
That way a user can maintain some control over what notifications they receive by
unfollowing an artist with continuously disliked content that scores high for the
general model.

Our scoring technique, explained in Section 4.5.1 has no user parameters and
all users will calculate the same utility score for the same notification, given the
same time of day. This results in two users with the exact same set of outbound
notifications and same constraints receiving the same notifications

Recently there has been a lot of research into more dynamic machine learning modes
that could enable our system to implement a unique model per user. This could
help the service appeal to individual and produce better individual performance.

6.1.2 Presentation Levels

Uddin et al. [3] suggests that notifications are divided into multiple presentation
layers, where each higher level layer has higher quality content and higher data
cost, and the lowest level is to not select the notification. In such a system, a
single presentation layer from each notification would be chosen by the selection
algorithm.

This results in a multiple-choice knapsack problem. Defined as a knapsack problem
with N classes, each class contains multiple items and we are tasked with selecting
one item from each class to maximize the value. In this analogy, each notification
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is a class, and we are tasked with selecting a single presentation level from each
class.

Maximize:
|N |∑
i=1

|Ni|∑
j=i

sijxij (6.1)

Subject to:
N∑

i=1

Ni∑
j=1

cijxij 6 C (6.2)

xij ∈ {0, 1} (6.3)∑
x∈M

x = 1,∀M ∈ N (6.4)

If each notification only supports the two layers: to select an item in full or not
to select the item at all, it becomes a 0–1 knapsack problem with only two xij.
However, any notification supporting more than two layers would provide the
greedy solution with an extra, smaller in cost option. Thus completing the greedy
solution not by choosing the best notification but the best upgrade, would produce
a better result due to its higher resolution. This is both because it reduces the
relative size of the items to be selected and because where a 0–1 knapsack greedy
solution would run out of space, it is possible that a multiple-choice knapsack
may be able to fit more items. Because it deals with different elements, it is also
plausible that some solutions would outperform the dynamic solution to the 0–1
knapsack problem.

Implementing such a system is not however without its limitations. According
to Hifi, Michrafy, and Sbihi [14] the added complexity of the multiple-choice
knapsack problem makes the optimal solution "...not suitable for most real-time
decision-making applications..." hence we lose the ability to calculate this optimal
solution.

A system with such an implementation would allow notification selection to perform
better. However Spotify does not support multiple playback qualities, and the
results of such an implementation would be notifications with only two presentation
layers. The greedy selection algorithm would produce the same output as it does
for single layer notifications.
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Implementing media manipulation would allow us to realize such a system and
increase performance. Research into how much of an advantage and how practical
it is to implement would be an interesting way to advance the solution.
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Appendix A

Selectors

Listing A.1: Greedy selector
using System ;
using System . Collections . Generic ;
using System .Linq;
using System .Net.Http;
using System .Text;
using System .IO;

namespace master . Selection
{

class GreedySelector : Selector
{

private List < INotification > sortedArray ;

public GreedySelector (List < INotification > unsortedNotifications , long dataconstraint ) : base( unsortedNotifications , dataconstraint )
{
}

public override INotification [] getSelection ()
{

orderNotifications ();
long totalData = 0;
int i = 0;
var retVal = new List < INotification >();
while ( totalData < dataConstraint && sortedArray . Count > 0)
{

var next = sortedArray [i];
i++;
if (i >= sortedArray . Count )
{

break ;
}
if ( totalData + next. DataCost > dataConstraint )
{

continue ;
}
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retVal .Add(next );
totalData += next. DataCost ;

}
/*
foreach (var elem in retVal )
{

Console . WriteLine ($" greedy selection : {elem.Uri}, {elem. Score }, {elem. DataCost }");
}
*/
double totalscore = retVal .Sum(elem => elem. Score );
return retVal . ToArray ();

}

public override INotification [] nextBatch ()
{

if ( sortedArray . Count <= 0)
{

throw new SelectionException ();
}
var retVal = sortedArray [ sortedArray .Count -1];
sortedArray . RemoveAt ( sortedArray . Count - 1);
return new INotification [] { retVal };

}

public void orderNotifications ()
{

var items = new List < INotification >( notifications );
items .Sort( compareNotificationsData );
this. sortedArray = items ;

}

private int compareNotificationsData ( INotification notX , INotification notY)
{

try
{

double totalX = notX. Score / notX. DataCost ;
double totalY = notY. Score / notY. DataCost ;

if ( totalX > totalY )
{

return -1;
}
else if( totalX == totalY )
{

return 0;
}
return 1;

}
catch ( Exception e)
{

Console . WriteLine (e. Message );
Console . WriteLine (e. StackTrace );

}
return 0;

}
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}
}

Listing A.2: Dynamic selector
using System ;
using System . Collections . Generic ;
using System .Text;
using System .Linq;

namespace master . Selection
{

class DynamicSelector : Selector
{

private int [,] M;
private bool [,] keep;
private INotification [] relevantNotifications ;

public DynamicSelector (List < INotification > unsortedNotifications , long dataconstraint ) : base( unsortedNotifications , dataconstraint )
{
}

public override INotification [] getSelection ()
{

DP ();
var retList = new List < INotification >();
long k = dataConstraint ;
for (int i = relevantNotifications . Length - 1; i >= 0; i--)
{

if (keep[i, k])
{

retList .Add( relevantNotifications [i]);
k -= relevantNotifications [i]. DataCost ;

}
}
Console . WriteLine ($" Capacity : { dataConstraint }, best score : { retList .Sum(elem => elem. Score )}, total used: { retList .Sum(elem => elem. DataCost )}");
/*
foreach (var elem in retList )
{

Console . WriteLine ($" Dynamic selection : {elem.Uri}, {elem. Score }, {elem. DataCost }");
}
*/
return retList . ToArray ();

}

private void DP ()
{

relevantNotifications = notifications . Where ( notification => notification . DataCost < dataConstraint ). ToArray ();
var nots = relevantNotifications ;
if ( dataConstraint == 0 || nots. Length == 0)
{

return ;
}
Array .Sort(nots , notificationComparer );
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var old = new double [ dataConstraint + 1];
var curr = new double [0];
keep = new bool[nots.Length , dataConstraint + 1];
/*
for (int j = 0; j <= dataConstraint ; j++)
{

M[0, j] = 0;
}
*/

for (int i = 0; i < nots. Length ; i++)
{

try
{

curr = new double [ dataConstraint + 1];
}
catch ( Exception e)
{

Console . WriteLine (e. Message );
Console . WriteLine (e. StackTrace );

}
// Console . WriteLine (GC. GetTotalMemory (true ));
try
{

for (int j = 0; j <= dataConstraint ; j++)
{

// Special case to avoid index out of range
if (i == 0)
{

if (nots[i]. DataCost > j)
{

curr[j] = 0;
keep[i, j] = false ;

}
else

{
curr[j] = nots[i]. Score ;
keep[i, j] = true;

}
continue ;

}
if (nots[i]. DataCost > j)
{

curr[j] = old[j];
keep[i, j] = false ;

}
else

{
double opt1 = old[j];
double opt2 = old[j - nots[i]. DataCost ] + nots[i]. Score ;
if (opt1 > opt2)
{

curr[j] = opt1;
keep[i, j] = false ;

}
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else

{
curr[j] = opt2;
keep[i, j] = true;

}
}

}
}
catch ( Exception e)
{

Console . WriteLine (e. Message );
Console . WriteLine (e. StackTrace );
System . Environment .Exit (0);

}
old = curr;

}
}

private int notificationComparer ( INotification notX , INotification notY)
{

return notX. DataCost - notY. DataCost ;
}

public override INotification [] nextBatch ()
{

throw new NotImplementedException ();
}

}
}

Listing A.3: FIFO selector
using System ;
using System . Collections . Generic ;
using System .Linq;
using System .Net.Http;
using System .Text;
using System .IO;
using Newtonsoft .Json.Linq;

namespace master . Selection
{

class FIFOSelector : Selector
{

private List < INotification > sortedArray ;
private SpotifyData data;

public FIFOSelector (List < INotification > unsortedNotifications , long dataconstraint , SpotifyData data) : base( unsortedNotifications , dataconstraint )
{

this.data = data;
}

public override INotification [] getSelection ()
{
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orderNotifications ();
long totalData = 0;
int i = 0;
var retVal = new List < INotification >();
while ( totalData < dataConstraint && sortedArray . Count > 0)
{

var next = sortedArray [i];
i++;
if (i >= sortedArray . Count )
{

break ;
}
if ( totalData + next. DataCost > dataConstraint )
{

continue ;
}
retVal .Add(next );
totalData += next. DataCost ;

}
/*
foreach (var elem in retVal )
{

Console . WriteLine ($" greedy selection : {elem.Uri}, {elem. Score }, {elem. DataCost }");
}
*/
// double totalscore = retVal .Sum(elem => elem. Score );
return retVal . ToArray ();

}

public override INotification [] nextBatch ()
{

if ( sortedArray . Count <= 0)
{

throw new SelectionException ();
}
var retVal = sortedArray [ sortedArray . Count - 1];
sortedArray . RemoveAt ( sortedArray . Count - 1);
return new INotification [] { retVal };

}

public void orderNotifications ()
{

var items = new List < INotification >( notifications );
items .Sort( compareNotificationsDate );
this. sortedArray = items ;

}

public DateTime GetReleaseDate ( INotification not)
{

JObject notObj = data. GetSpotifyResource (not.Uri );
string dateString = "";
string precision = "";
switch (not.Uri. Split ( ': ')[1])
{

case " album ":
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dateString = notObj [" release_date "]. ToString ();
precision = notObj [" release_date_precision "]. ToString ();
break ;

case " track ":
dateString = notObj [" album "][" release_date "]. ToString ();
precision = notObj [" album "][" release_date_precision "]. ToString ();
break ;

}

int year = 1;
int month = 1;
int day = 1;
switch ( precision )
{

case "year":
year = int. Parse ( dateString );
break ;

case " month ":
string [] monthSplit = dateString . Split ("-");
year = int. Parse ( monthSplit [0]);
month = int. Parse ( monthSplit [1]);
break ;

case "day":
string [] daySplit = dateString . Split ("-");
year = int. Parse ( daySplit [0]);
month = int. Parse ( daySplit [1]);
day = int. Parse ( daySplit [2]);
break ;

}

return new DateTime (year , month , day );
}

private int compareNotificationsDate ( INotification notX , INotification notY)
{

try
{

DateTime dateX = GetReleaseDate (notX );
DateTime dateY = GetReleaseDate (notY );

if ( dateX < dateY )
{

return -1;
}
else if ( dateX == dateY )
{

return 0;
}
return 1;

}
catch ( Exception e)
{

Console . WriteLine (e. Message );
Console . WriteLine (e. StackTrace );

}
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return 0;
}

}
}
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master – Kopi/masterDotnet/.vs/master/v15/Server/sqlite3/db.lock





master – Kopi/.git/COMMIT_EDITMSG

code complete







master – Kopi/.git/config

[core]
	repositoryformatversion = 0
	filemode = false
	bare = false
	logallrefupdates = true
[remote "origin"]
	url = git@github.com:Jonassen/master.git
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "master"]
	remote = origin
	merge = refs/heads/master







master – Kopi/.git/description

Unnamed repository; edit this file 'description' to name the repository.







master – Kopi/.git/FETCH_HEAD

93edaabb3a918ad0326a11f7781e4b84508a612b		branch 'master' of github.com:Jonassen/master







master – Kopi/.git/HEAD

ref: refs/heads/master







master – Kopi/.git/hooks/applypatch-msg.sample

#!/bin/sh
#
# An example hook script to check the commit log message taken by
# applypatch from an e-mail message.
#
# The hook should exit with non-zero status after issuing an
# appropriate message if it wants to stop the commit.  The hook is
# allowed to edit the commit message file.
#
# To enable this hook, rename this file to "applypatch-msg".

. git-sh-setup
test -x "$GIT_DIR/hooks/commit-msg" &&
	exec "$GIT_DIR/hooks/commit-msg" ${1+"$@"}
:







master – Kopi/.git/hooks/commit-msg.sample

#!/bin/sh
#
# An example hook script to check the commit log message.
# Called by "git commit" with one argument, the name of the file
# that has the commit message.  The hook should exit with non-zero
# status after issuing an appropriate message if it wants to stop the
# commit.  The hook is allowed to edit the commit message file.
#
# To enable this hook, rename this file to "commit-msg".

# Uncomment the below to add a Signed-off-by line to the message.
# Doing this in a hook is a bad idea in general, but the prepare-commit-msg
# hook is more suited to it.
#
# SOB=$(git var GIT_AUTHOR_IDENT | sed -n 's/^\(.*>\).*$/Signed-off-by: \1/p')
# grep -qs "^$SOB" "$1" || echo "$SOB" >> "$1"

# This example catches duplicate Signed-off-by lines.

test "" = "$(grep '^Signed-off-by: ' "$1" |
	 sort | uniq -c | sed -e '/^[ 	]*1[ 	]/d')" || {
	echo >&2 Duplicate Signed-off-by lines.
	exit 1
}







master – Kopi/.git/hooks/post-update.sample

#!/bin/sh
#
# An example hook script to prepare a packed repository for use over
# dumb transports.
#
# To enable this hook, rename this file to "post-update".

exec git update-server-info







master – Kopi/.git/hooks/pre-applypatch.sample

#!/bin/sh
#
# An example hook script to verify what is about to be committed
# by applypatch from an e-mail message.
#
# The hook should exit with non-zero status after issuing an
# appropriate message if it wants to stop the commit.
#
# To enable this hook, rename this file to "pre-applypatch".

. git-sh-setup
test -x "$GIT_DIR/hooks/pre-commit" &&
	exec "$GIT_DIR/hooks/pre-commit" ${1+"$@"}
:







master – Kopi/.git/hooks/pre-commit.sample

#!/bin/sh
#
# An example hook script to verify what is about to be committed.
# Called by "git commit" with no arguments.  The hook should
# exit with non-zero status after issuing an appropriate message if
# it wants to stop the commit.
#
# To enable this hook, rename this file to "pre-commit".

if git rev-parse --verify HEAD >/dev/null 2>&1
then
	against=HEAD
else
	# Initial commit: diff against an empty tree object
	against=4b825dc642cb6eb9a060e54bf8d69288fbee4904
fi

# If you want to allow non-ASCII filenames set this variable to true.
allownonascii=$(git config --bool hooks.allownonascii)

# Redirect output to stderr.
exec 1>&2

# Cross platform projects tend to avoid non-ASCII filenames; prevent
# them from being added to the repository. We exploit the fact that the
# printable range starts at the space character and ends with tilde.
if [ "$allownonascii" != "true" ] &&
	# Note that the use of brackets around a tr range is ok here, (it's
	# even required, for portability to Solaris 10's /usr/bin/tr), since
	# the square bracket bytes happen to fall in the designated range.
	test $(git diff --cached --name-only --diff-filter=A -z $against |
	  LC_ALL=C tr -d '[ -~]\0' | wc -c) != 0
then
	cat <<\EOF
Error: Attempt to add a non-ASCII file name.

This can cause problems if you want to work with people on other platforms.

To be portable it is advisable to rename the file.

If you know what you are doing you can disable this check using:

  git config hooks.allownonascii true
EOF
	exit 1
fi

# If there are whitespace errors, print the offending file names and fail.
exec git diff-index --check --cached $against --







master – Kopi/.git/hooks/pre-push.sample

#!/bin/sh

# An example hook script to verify what is about to be pushed.  Called by "git
# push" after it has checked the remote status, but before anything has been
# pushed.  If this script exits with a non-zero status nothing will be pushed.
#
# This hook is called with the following parameters:
#
# $1 -- Name of the remote to which the push is being done
# $2 -- URL to which the push is being done
#
# If pushing without using a named remote those arguments will be equal.
#
# Information about the commits which are being pushed is supplied as lines to
# the standard input in the form:
#
#   <local ref> <local sha1> <remote ref> <remote sha1>
#
# This sample shows how to prevent push of commits where the log message starts
# with "WIP" (work in progress).

remote="$1"
url="$2"

z40=0000000000000000000000000000000000000000

IFS=' '
while read local_ref local_sha remote_ref remote_sha
do
	if [ "$local_sha" = $z40 ]
	then
		# Handle delete
		:
	else
		if [ "$remote_sha" = $z40 ]
		then
			# New branch, examine all commits
			range="$local_sha"
		else
			# Update to existing branch, examine new commits
			range="$remote_sha..$local_sha"
		fi

		# Check for WIP commit
		commit=`git rev-list -n 1 --grep '^WIP' "$range"`
		if [ -n "$commit" ]
		then
			echo "Found WIP commit in $local_ref, not pushing"
			exit 1
		fi
	fi
done

exit 0







master – Kopi/.git/hooks/pre-rebase.sample

#!/bin/sh
#
# Copyright (c) 2006, 2008 Junio C Hamano
#
# The "pre-rebase" hook is run just before "git rebase" starts doing
# its job, and can prevent the command from running by exiting with
# non-zero status.
#
# The hook is called with the following parameters:
#
# $1 -- the upstream the series was forked from.
# $2 -- the branch being rebased (or empty when rebasing the current branch).
#
# This sample shows how to prevent topic branches that are already
# merged to 'next' branch from getting rebased, because allowing it
# would result in rebasing already published history.

publish=next
basebranch="$1"
if test "$#" = 2
then
	topic="refs/heads/$2"
else
	topic=`git symbolic-ref HEAD` ||
	exit 0 ;# we do not interrupt rebasing detached HEAD
fi

case "$topic" in
refs/heads/??/*)
	;;
*)
	exit 0 ;# we do not interrupt others.
	;;
esac

# Now we are dealing with a topic branch being rebased
# on top of master.  Is it OK to rebase it?

# Does the topic really exist?
git show-ref -q "$topic" || {
	echo >&2 "No such branch $topic"
	exit 1
}

# Is topic fully merged to master?
not_in_master=`git rev-list --pretty=oneline ^master "$topic"`
if test -z "$not_in_master"
then
	echo >&2 "$topic is fully merged to master; better remove it."
	exit 1 ;# we could allow it, but there is no point.
fi

# Is topic ever merged to next?  If so you should not be rebasing it.
only_next_1=`git rev-list ^master "^$topic" ${publish} | sort`
only_next_2=`git rev-list ^master           ${publish} | sort`
if test "$only_next_1" = "$only_next_2"
then
	not_in_topic=`git rev-list "^$topic" master`
	if test -z "$not_in_topic"
	then
		echo >&2 "$topic is already up-to-date with master"
		exit 1 ;# we could allow it, but there is no point.
	else
		exit 0
	fi
else
	not_in_next=`git rev-list --pretty=oneline ^${publish} "$topic"`
	/usr/bin/perl -e '
		my $topic = $ARGV[0];
		my $msg = "* $topic has commits already merged to public branch:\n";
		my (%not_in_next) = map {
			/^([0-9a-f]+) /;
			($1 => 1);
		} split(/\n/, $ARGV[1]);
		for my $elem (map {
				/^([0-9a-f]+) (.*)$/;
				[$1 => $2];
			} split(/\n/, $ARGV[2])) {
			if (!exists $not_in_next{$elem->[0]}) {
				if ($msg) {
					print STDERR $msg;
					undef $msg;
				}
				print STDERR " $elem->[1]\n";
			}
		}
	' "$topic" "$not_in_next" "$not_in_master"
	exit 1
fi

<<\DOC_END

This sample hook safeguards topic branches that have been
published from being rewound.

The workflow assumed here is:

 * Once a topic branch forks from "master", "master" is never
   merged into it again (either directly or indirectly).

 * Once a topic branch is fully cooked and merged into "master",
   it is deleted.  If you need to build on top of it to correct
   earlier mistakes, a new topic branch is created by forking at
   the tip of the "master".  This is not strictly necessary, but
   it makes it easier to keep your history simple.

 * Whenever you need to test or publish your changes to topic
   branches, merge them into "next" branch.

The script, being an example, hardcodes the publish branch name
to be "next", but it is trivial to make it configurable via
$GIT_DIR/config mechanism.

With this workflow, you would want to know:

(1) ... if a topic branch has ever been merged to "next".  Young
    topic branches can have stupid mistakes you would rather
    clean up before publishing, and things that have not been
    merged into other branches can be easily rebased without
    affecting other people.  But once it is published, you would
    not want to rewind it.

(2) ... if a topic branch has been fully merged to "master".
    Then you can delete it.  More importantly, you should not
    build on top of it -- other people may already want to
    change things related to the topic as patches against your
    "master", so if you need further changes, it is better to
    fork the topic (perhaps with the same name) afresh from the
    tip of "master".

Let's look at this example:

		   o---o---o---o---o---o---o---o---o---o "next"
		  /       /           /           /
		 /   a---a---b A     /           /
		/   /               /           /
	       /   /   c---c---c---c B         /
	      /   /   /             \         /
	     /   /   /   b---b C     \       /
	    /   /   /   /             \     /
    ---o---o---o---o---o---o---o---o---o---o---o "master"


A, B and C are topic branches.

 * A has one fix since it was merged up to "next".

 * B has finished.  It has been fully merged up to "master" and "next",
   and is ready to be deleted.

 * C has not merged to "next" at all.

We would want to allow C to be rebased, refuse A, and encourage
B to be deleted.

To compute (1):

	git rev-list ^master ^topic next
	git rev-list ^master        next

	if these match, topic has not merged in next at all.

To compute (2):

	git rev-list master..topic

	if this is empty, it is fully merged to "master".

DOC_END







master – Kopi/.git/hooks/prepare-commit-msg.sample

#!/bin/sh
#
# An example hook script to prepare the commit log message.
# Called by "git commit" with the name of the file that has the
# commit message, followed by the description of the commit
# message's source.  The hook's purpose is to edit the commit
# message file.  If the hook fails with a non-zero status,
# the commit is aborted.
#
# To enable this hook, rename this file to "prepare-commit-msg".

# This hook includes three examples.  The first comments out the
# "Conflicts:" part of a merge commit.
#
# The second includes the output of "git diff --name-status -r"
# into the message, just before the "git status" output.  It is
# commented because it doesn't cope with --amend or with squashed
# commits.
#
# The third example adds a Signed-off-by line to the message, that can
# still be edited.  This is rarely a good idea.

case "$2,$3" in
  merge,)
    /usr/bin/perl -i.bak -ne 's/^/# /, s/^# #/#/ if /^Conflicts/ .. /#/; print' "$1" ;;

# ,|template,)
#   /usr/bin/perl -i.bak -pe '
#      print "\n" . `git diff --cached --name-status -r`
#	 if /^#/ && $first++ == 0' "$1" ;;

  *) ;;
esac

# SOB=$(git var GIT_AUTHOR_IDENT | sed -n 's/^\(.*>\).*$/Signed-off-by: \1/p')
# grep -qs "^$SOB" "$1" || echo "$SOB" >> "$1"







master – Kopi/.git/hooks/update.sample

#!/bin/sh
#
# An example hook script to blocks unannotated tags from entering.
# Called by "git receive-pack" with arguments: refname sha1-old sha1-new
#
# To enable this hook, rename this file to "update".
#
# Config
# ------
# hooks.allowunannotated
#   This boolean sets whether unannotated tags will be allowed into the
#   repository.  By default they won't be.
# hooks.allowdeletetag
#   This boolean sets whether deleting tags will be allowed in the
#   repository.  By default they won't be.
# hooks.allowmodifytag
#   This boolean sets whether a tag may be modified after creation. By default
#   it won't be.
# hooks.allowdeletebranch
#   This boolean sets whether deleting branches will be allowed in the
#   repository.  By default they won't be.
# hooks.denycreatebranch
#   This boolean sets whether remotely creating branches will be denied
#   in the repository.  By default this is allowed.
#

# --- Command line
refname="$1"
oldrev="$2"
newrev="$3"

# --- Safety check
if [ -z "$GIT_DIR" ]; then
	echo "Don't run this script from the command line." >&2
	echo " (if you want, you could supply GIT_DIR then run" >&2
	echo "  $0 <ref> <oldrev> <newrev>)" >&2
	exit 1
fi

if [ -z "$refname" -o -z "$oldrev" -o -z "$newrev" ]; then
	echo "usage: $0 <ref> <oldrev> <newrev>" >&2
	exit 1
fi

# --- Config
allowunannotated=$(git config --bool hooks.allowunannotated)
allowdeletebranch=$(git config --bool hooks.allowdeletebranch)
denycreatebranch=$(git config --bool hooks.denycreatebranch)
allowdeletetag=$(git config --bool hooks.allowdeletetag)
allowmodifytag=$(git config --bool hooks.allowmodifytag)

# check for no description
projectdesc=$(sed -e '1q' "$GIT_DIR/description")
case "$projectdesc" in
"Unnamed repository"* | "")
	echo "*** Project description file hasn't been set" >&2
	exit 1
	;;
esac

# --- Check types
# if $newrev is 0000...0000, it's a commit to delete a ref.
zero="0000000000000000000000000000000000000000"
if [ "$newrev" = "$zero" ]; then
	newrev_type=delete
else
	newrev_type=$(git cat-file -t $newrev)
fi

case "$refname","$newrev_type" in
	refs/tags/*,commit)
		# un-annotated tag
		short_refname=${refname##refs/tags/}
		if [ "$allowunannotated" != "true" ]; then
			echo "*** The un-annotated tag, $short_refname, is not allowed in this repository" >&2
			echo "*** Use 'git tag [ -a | -s ]' for tags you want to propagate." >&2
			exit 1
		fi
		;;
	refs/tags/*,delete)
		# delete tag
		if [ "$allowdeletetag" != "true" ]; then
			echo "*** Deleting a tag is not allowed in this repository" >&2
			exit 1
		fi
		;;
	refs/tags/*,tag)
		# annotated tag
		if [ "$allowmodifytag" != "true" ] && git rev-parse $refname > /dev/null 2>&1
		then
			echo "*** Tag '$refname' already exists." >&2
			echo "*** Modifying a tag is not allowed in this repository." >&2
			exit 1
		fi
		;;
	refs/heads/*,commit)
		# branch
		if [ "$oldrev" = "$zero" -a "$denycreatebranch" = "true" ]; then
			echo "*** Creating a branch is not allowed in this repository" >&2
			exit 1
		fi
		;;
	refs/heads/*,delete)
		# delete branch
		if [ "$allowdeletebranch" != "true" ]; then
			echo "*** Deleting a branch is not allowed in this repository" >&2
			exit 1
		fi
		;;
	refs/remotes/*,commit)
		# tracking branch
		;;
	refs/remotes/*,delete)
		# delete tracking branch
		if [ "$allowdeletebranch" != "true" ]; then
			echo "*** Deleting a tracking branch is not allowed in this repository" >&2
			exit 1
		fi
		;;
	*)
		# Anything else (is there anything else?)
		echo "*** Update hook: unknown type of update to ref $refname of type $newrev_type" >&2
		exit 1
		;;
esac

# --- Finished
exit 0







master – Kopi/.git/index





master – Kopi/.git/info/exclude

# git ls-files --others --exclude-from=.git/info/exclude
# Lines that start with '#' are comments.
# For a project mostly in C, the following would be a good set of
# exclude patterns (uncomment them if you want to use them):
# *.[oa]
# *~







master – Kopi/.git/logs/HEAD

			0000000000000000000000000000000000000000 f507b69ab01a9fd40c7767626f94265f23dda57b root <mats.jonassen@lyse.net> 1517823933 +0100			clone: from git@github.com:Jonassen/master.git


			f507b69ab01a9fd40c7767626f94265f23dda57b 8fb065c210f90a7243e35f11f79ed1863165d32f root <mats.jonassen@lyse.net> 1517832183 +0100			commit: Small changes from pre workout


			8fb065c210f90a7243e35f11f79ed1863165d32f a499f99cc083163291d615b97a93cbaa26738162 root <mats.jonassen@lyse.net> 1517843812 +0100			pull: Fast-forward


			a499f99cc083163291d615b97a93cbaa26738162 51e6910eb5e59943c71980d9940ae9dcd078f67d root <mats.jonassen@lyse.net> 1517845019 +0100			commit: Working VS on laptop


			51e6910eb5e59943c71980d9940ae9dcd078f67d 1b53bcb266bc47ffc640fd836ca74cd80d330d88 root <mats.jonassen@lyse.net> 1517845682 +0100			pull: Fast-forward


			1b53bcb266bc47ffc640fd836ca74cd80d330d88 b2ce5413a2bf0a57bdf6e493521dc8f52ef56f90 root <mats.jonassen@lyse.net> 1517998176 +0100			pull: Fast-forward


			b2ce5413a2bf0a57bdf6e493521dc8f52ef56f90 8a34006ad16257d86fbc5a9e497feec75c7c8433 root <mats.jonassen@lyse.net> 1518021555 +0100			commit: Backup push


			8a34006ad16257d86fbc5a9e497feec75c7c8433 d8cbf8109a471e21d726df7ff3097758e1f46d9b root <mats.jonassen@lyse.net> 1520684572 +0100			commit: added spotifyAPICLient for laptop


			d8cbf8109a471e21d726df7ff3097758e1f46d9b 7b01f7ec00610986532c38e6b2b947789e95b2e8 root <mats.jonassen@lyse.net> 1520684903 +0100			commit (merge): Fixing git


			7b01f7ec00610986532c38e6b2b947789e95b2e8 66b49bea4287d9c65533e20f634d8695bc958fc5 root <mats.jonassen@lyse.net> 1520684939 +0100			commit: Removed old .net files


			66b49bea4287d9c65533e20f634d8695bc958fc5 d5abcb80e0347addbb9d02c340a0ca0507593140 root <mats.jonassen@lyse.net> 1520695553 +0100			commit: Updated gitignore


			d5abcb80e0347addbb9d02c340a0ca0507593140 37c0688bbe099017c020d7398aae3b0eef9d880f root <mats.jonassen@lyse.net> 1520696004 +0100			commit: Work from saturday UNI sess


			37c0688bbe099017c020d7398aae3b0eef9d880f a225a5bc23f26d1f95309d1df34027c721139579 root <mats.jonassen@lyse.net> 1520848748 +0100			pull: Fast-forward


			a225a5bc23f26d1f95309d1df34027c721139579 58559eb2ad0647a098a64cd3916e04d99492a501 root <mats.jonassen@lyse.net> 1520932212 +0100			commit: Work from monday


			58559eb2ad0647a098a64cd3916e04d99492a501 41d199623e1a79bdbef9904ed92c4405ad9f491a root <mats.jonassen@lyse.net> 1521452132 +0100			pull: Fast-forward


			41d199623e1a79bdbef9904ed92c4405ad9f491a c7a42f4330f1e89b4be389de0366afb5fd892594 root <mats.jonassen@lyse.net> 1522231527 +0200			pull: Fast-forward


			c7a42f4330f1e89b4be389de0366afb5fd892594 cdba7c6cd2ede1b21a0d3feba0334fda0099bef6 root <mats.jonassen@lyse.net> 1522251686 +0200			commit: Work from wednesday


			cdba7c6cd2ede1b21a0d3feba0334fda0099bef6 48cf817b4de413c0830b155579fabe26aa5b6b20 root <mats.jonassen@lyse.net> 1522318778 +0200			pull: Fast-forward


			48cf817b4de413c0830b155579fabe26aa5b6b20 896fae790bf04b9f5c32830ac86361ea3eca184d root <mats.jonassen@lyse.net> 1522336956 +0200			commit: Work from friday


			896fae790bf04b9f5c32830ac86361ea3eca184d 886b704e7022b6beefe66efb1a3ec31e58ff36c6 root <mats.jonassen@lyse.net> 1523437696 +0200			commit: Created interface


			886b704e7022b6beefe66efb1a3ec31e58ff36c6 bfe48f92a746f32b97347cc581d4fa6b17155f77 root <mats.jonassen@lyse.net> 1523954610 +0200			pull: Fast-forward


			bfe48f92a746f32b97347cc581d4fa6b17155f77 6cf73bfcc5b2ef0100bbf2880427819a367af2da root <mats.jonassen@lyse.net> 1523993964 +0200			commit: Work from Tuesday, check package


			6cf73bfcc5b2ef0100bbf2880427819a367af2da 207c21ed2c2e36b2ac25c6b59fd883325e203e02 root <mats.jonassen@lyse.net> 1524066045 +0200			commit: Work from doctors office


			207c21ed2c2e36b2ac25c6b59fd883325e203e02 ed8b04cd32fe208ce86c332f3c300aad3232ee7b root <mats.jonassen@lyse.net> 1524306905 +0200			pull: Fast-forward


			ed8b04cd32fe208ce86c332f3c300aad3232ee7b 5ee70fc4628fca36f27b26242032addcd66729fb root <mats.jonassen@lyse.net> 1524341860 +0200			commit: Got notification URIs working. Implement Notification


			5ee70fc4628fca36f27b26242032addcd66729fb def27c20bbfc7cbb84cdc77dcb6d997befec73a8 root <mats.jonassen@lyse.net> 1524471707 +0200			pull: Fast-forward


			def27c20bbfc7cbb84cdc77dcb6d997befec73a8 2a71aaefbf23cdc75543952d63e1b3996290b49e root <mats.jonassen@lyse.net> 1524497857 +0200			commit: Work from monday, will be low


			2a71aaefbf23cdc75543952d63e1b3996290b49e 5b89ba6be941ee5caeec4a60dbaea601f0169c35 root <mats.jonassen@lyse.net> 1524686926 +0200			pull: Fast-forward


			5b89ba6be941ee5caeec4a60dbaea601f0169c35 5e537f38516ec936e25e390063417bcc955a23c8 root <mats.jonassen@lyse.net> 1524690754 +0200			commit: Added 429 catch


			5e537f38516ec936e25e390063417bcc955a23c8 acfb0d5842982ebbb297beda7ca3ffb931479815 root <mats.jonassen@lyse.net> 1525080061 +0200			pull: Fast-forward


			acfb0d5842982ebbb297beda7ca3ffb931479815 491f6401734e28c7e9360fba58164d07cb9bf0ff root <mats.jonassen@lyse.net> 1525263626 +0200			pull: Fast-forward


			491f6401734e28c7e9360fba58164d07cb9bf0ff 02b3bd2ad975ebb4f220b0fcdc9f06399b4c881f root <mats.jonassen@lyse.net> 1525295914 +0200			commit: Added firebase basic files


			02b3bd2ad975ebb4f220b0fcdc9f06399b4c881f 90f6e92f6470a4d26a49a1891a7cbb62d3ecafe9 root <mats.jonassen@lyse.net> 1526025152 +0200			pull: Fast-forward


			90f6e92f6470a4d26a49a1891a7cbb62d3ecafe9 425721e9f1c9bdb573321f141c421c93b00b27d8 root <mats.jonassen@lyse.net> 1526070723 +0200			commit: work from 11.05


			425721e9f1c9bdb573321f141c421c93b00b27d8 7371c64bdbf62068c35a3085f2e6dd9695a4c08f root <mats.jonassen@lyse.net> 1526280038 +0200			pull: Fast-forward


			7371c64bdbf62068c35a3085f2e6dd9695a4c08f 55243c26ff64c51209f7dfac2c3f72a96994b105 root <mats.jonassen@lyse.net> 1526307480 +0200			commit: Work from day, 16


			55243c26ff64c51209f7dfac2c3f72a96994b105 9ccefa443ce8567109c7eecf24fe3769ec58437e root <mats.jonassen@lyse.net> 1526469611 +0200			pull: Fast-forward


			9ccefa443ce8567109c7eecf24fe3769ec58437e 697b9b2c0925ed493a1aa97688850e7c401397e8 root <mats.jonassen@lyse.net> 1526491995 +0200			commit: Working scheduling, and first send, TODO get


			697b9b2c0925ed493a1aa97688850e7c401397e8 f0a848cb3372676ee02cbd76ed527da739d15603 root <mats.jonassen@lyse.net> 1526727570 +0200			pull: Fast-forward


			f0a848cb3372676ee02cbd76ed527da739d15603 de98801eca1fa7e58e8965fb22081ebec2cbfc7e root <mats.jonassen@lyse.net> 1526760670 +0200			commit: Work from saturday


			de98801eca1fa7e58e8965fb22081ebec2cbfc7e 1c6b12ac5a339781ecdae53be7936a63b80b24f8 root <mats.jonassen@lyse.net> 1526983393 +0200			pull: Fast-forward


			1c6b12ac5a339781ecdae53be7936a63b80b24f8 418a6f4ef1ac82ad55bf1933386a482ecc4b3da7 root <mats.jonassen@lyse.net> 1526996105 +0200			commit: Functional testing


			418a6f4ef1ac82ad55bf1933386a482ecc4b3da7 d62bde0591fb53dfa13da40fc9ca162bdb4bce22 root <mats.jonassen@lyse.net> 1527158680 +0200			pull: Merge made by the 'recursive' strategy.


			d62bde0591fb53dfa13da40fc9ca162bdb4bce22 e735da133498c71f3d67c8ff6fd50966f0d5e555 root <mats.jonassen@lyse.net> 1527169128 +0200			commit: Presenting results


			e735da133498c71f3d67c8ff6fd50966f0d5e555 7661a3f34e76be37df0f660f9a3fb26774f5ddc4 root <mats.jonassen@lyse.net> 1527239696 +0200			pull: Fast-forward


			7661a3f34e76be37df0f660f9a3fb26774f5ddc4 2b7f508ffa6a1cf015fda4247eee451381a2d657 root <mats.jonassen@lyse.net> 1528539717 +0200			commit: added failed login and clf model with probs


			2b7f508ffa6a1cf015fda4247eee451381a2d657 c33afa52e7246d31c9bd12828ec20509875f8c70 root <mats.jonassen@lyse.net> 1528540238 +0200			commit (merge): added failed login and clf model with probs


			c33afa52e7246d31c9bd12828ec20509875f8c70 85f972adedcfd445e1f05e5052303732824e8dfc root <mats.jonassen@lyse.net> 1528618090 +0200			commit: current running tests


			85f972adedcfd445e1f05e5052303732824e8dfc 124fceebb940a6468226fa59da07549b43a685a2 root <mats.jonassen@lyse.net> 1528707122 +0200			pull: Fast-forward


			124fceebb940a6468226fa59da07549b43a685a2 9a7869281cd07ce028e345f7ff59710d7fad9ce9 root <mats.jonassen@lyse.net> 1529026453 +0200			commit: code complete


			9a7869281cd07ce028e345f7ff59710d7fad9ce9 57831bc68df8e9d472775e6687db879fb04be661 root <mats.jonassen@lyse.net> 1529026462 +0200			pull: Merge made by the 'recursive' strategy.









master – Kopi/.git/logs/refs/heads/master

			0000000000000000000000000000000000000000 f507b69ab01a9fd40c7767626f94265f23dda57b root <mats.jonassen@lyse.net> 1517823933 +0100			clone: from git@github.com:Jonassen/master.git


			f507b69ab01a9fd40c7767626f94265f23dda57b 8fb065c210f90a7243e35f11f79ed1863165d32f root <mats.jonassen@lyse.net> 1517832183 +0100			commit: Small changes from pre workout


			8fb065c210f90a7243e35f11f79ed1863165d32f a499f99cc083163291d615b97a93cbaa26738162 root <mats.jonassen@lyse.net> 1517843812 +0100			pull: Fast-forward


			a499f99cc083163291d615b97a93cbaa26738162 51e6910eb5e59943c71980d9940ae9dcd078f67d root <mats.jonassen@lyse.net> 1517845019 +0100			commit: Working VS on laptop


			51e6910eb5e59943c71980d9940ae9dcd078f67d 1b53bcb266bc47ffc640fd836ca74cd80d330d88 root <mats.jonassen@lyse.net> 1517845682 +0100			pull: Fast-forward


			1b53bcb266bc47ffc640fd836ca74cd80d330d88 b2ce5413a2bf0a57bdf6e493521dc8f52ef56f90 root <mats.jonassen@lyse.net> 1517998176 +0100			pull: Fast-forward


			b2ce5413a2bf0a57bdf6e493521dc8f52ef56f90 8a34006ad16257d86fbc5a9e497feec75c7c8433 root <mats.jonassen@lyse.net> 1518021555 +0100			commit: Backup push


			8a34006ad16257d86fbc5a9e497feec75c7c8433 d8cbf8109a471e21d726df7ff3097758e1f46d9b root <mats.jonassen@lyse.net> 1520684572 +0100			commit: added spotifyAPICLient for laptop


			d8cbf8109a471e21d726df7ff3097758e1f46d9b 7b01f7ec00610986532c38e6b2b947789e95b2e8 root <mats.jonassen@lyse.net> 1520684903 +0100			commit (merge): Fixing git


			7b01f7ec00610986532c38e6b2b947789e95b2e8 66b49bea4287d9c65533e20f634d8695bc958fc5 root <mats.jonassen@lyse.net> 1520684939 +0100			commit: Removed old .net files


			66b49bea4287d9c65533e20f634d8695bc958fc5 d5abcb80e0347addbb9d02c340a0ca0507593140 root <mats.jonassen@lyse.net> 1520695553 +0100			commit: Updated gitignore


			d5abcb80e0347addbb9d02c340a0ca0507593140 37c0688bbe099017c020d7398aae3b0eef9d880f root <mats.jonassen@lyse.net> 1520696004 +0100			commit: Work from saturday UNI sess


			37c0688bbe099017c020d7398aae3b0eef9d880f a225a5bc23f26d1f95309d1df34027c721139579 root <mats.jonassen@lyse.net> 1520848748 +0100			pull: Fast-forward


			a225a5bc23f26d1f95309d1df34027c721139579 58559eb2ad0647a098a64cd3916e04d99492a501 root <mats.jonassen@lyse.net> 1520932212 +0100			commit: Work from monday


			58559eb2ad0647a098a64cd3916e04d99492a501 41d199623e1a79bdbef9904ed92c4405ad9f491a root <mats.jonassen@lyse.net> 1521452132 +0100			pull: Fast-forward


			41d199623e1a79bdbef9904ed92c4405ad9f491a c7a42f4330f1e89b4be389de0366afb5fd892594 root <mats.jonassen@lyse.net> 1522231527 +0200			pull: Fast-forward


			c7a42f4330f1e89b4be389de0366afb5fd892594 cdba7c6cd2ede1b21a0d3feba0334fda0099bef6 root <mats.jonassen@lyse.net> 1522251686 +0200			commit: Work from wednesday


			cdba7c6cd2ede1b21a0d3feba0334fda0099bef6 48cf817b4de413c0830b155579fabe26aa5b6b20 root <mats.jonassen@lyse.net> 1522318778 +0200			pull: Fast-forward


			48cf817b4de413c0830b155579fabe26aa5b6b20 896fae790bf04b9f5c32830ac86361ea3eca184d root <mats.jonassen@lyse.net> 1522336956 +0200			commit: Work from friday


			896fae790bf04b9f5c32830ac86361ea3eca184d 886b704e7022b6beefe66efb1a3ec31e58ff36c6 root <mats.jonassen@lyse.net> 1523437696 +0200			commit: Created interface


			886b704e7022b6beefe66efb1a3ec31e58ff36c6 bfe48f92a746f32b97347cc581d4fa6b17155f77 root <mats.jonassen@lyse.net> 1523954610 +0200			pull: Fast-forward


			bfe48f92a746f32b97347cc581d4fa6b17155f77 6cf73bfcc5b2ef0100bbf2880427819a367af2da root <mats.jonassen@lyse.net> 1523993964 +0200			commit: Work from Tuesday, check package


			6cf73bfcc5b2ef0100bbf2880427819a367af2da 207c21ed2c2e36b2ac25c6b59fd883325e203e02 root <mats.jonassen@lyse.net> 1524066045 +0200			commit: Work from doctors office


			207c21ed2c2e36b2ac25c6b59fd883325e203e02 ed8b04cd32fe208ce86c332f3c300aad3232ee7b root <mats.jonassen@lyse.net> 1524306905 +0200			pull: Fast-forward


			ed8b04cd32fe208ce86c332f3c300aad3232ee7b 5ee70fc4628fca36f27b26242032addcd66729fb root <mats.jonassen@lyse.net> 1524341860 +0200			commit: Got notification URIs working. Implement Notification


			5ee70fc4628fca36f27b26242032addcd66729fb def27c20bbfc7cbb84cdc77dcb6d997befec73a8 root <mats.jonassen@lyse.net> 1524471707 +0200			pull: Fast-forward


			def27c20bbfc7cbb84cdc77dcb6d997befec73a8 2a71aaefbf23cdc75543952d63e1b3996290b49e root <mats.jonassen@lyse.net> 1524497857 +0200			commit: Work from monday, will be low


			2a71aaefbf23cdc75543952d63e1b3996290b49e 5b89ba6be941ee5caeec4a60dbaea601f0169c35 root <mats.jonassen@lyse.net> 1524686926 +0200			pull: Fast-forward


			5b89ba6be941ee5caeec4a60dbaea601f0169c35 5e537f38516ec936e25e390063417bcc955a23c8 root <mats.jonassen@lyse.net> 1524690754 +0200			commit: Added 429 catch


			5e537f38516ec936e25e390063417bcc955a23c8 acfb0d5842982ebbb297beda7ca3ffb931479815 root <mats.jonassen@lyse.net> 1525080061 +0200			pull: Fast-forward


			acfb0d5842982ebbb297beda7ca3ffb931479815 491f6401734e28c7e9360fba58164d07cb9bf0ff root <mats.jonassen@lyse.net> 1525263626 +0200			pull: Fast-forward


			491f6401734e28c7e9360fba58164d07cb9bf0ff 02b3bd2ad975ebb4f220b0fcdc9f06399b4c881f root <mats.jonassen@lyse.net> 1525295914 +0200			commit: Added firebase basic files


			02b3bd2ad975ebb4f220b0fcdc9f06399b4c881f 90f6e92f6470a4d26a49a1891a7cbb62d3ecafe9 root <mats.jonassen@lyse.net> 1526025152 +0200			pull: Fast-forward


			90f6e92f6470a4d26a49a1891a7cbb62d3ecafe9 425721e9f1c9bdb573321f141c421c93b00b27d8 root <mats.jonassen@lyse.net> 1526070723 +0200			commit: work from 11.05


			425721e9f1c9bdb573321f141c421c93b00b27d8 7371c64bdbf62068c35a3085f2e6dd9695a4c08f root <mats.jonassen@lyse.net> 1526280038 +0200			pull: Fast-forward


			7371c64bdbf62068c35a3085f2e6dd9695a4c08f 55243c26ff64c51209f7dfac2c3f72a96994b105 root <mats.jonassen@lyse.net> 1526307480 +0200			commit: Work from day, 16


			55243c26ff64c51209f7dfac2c3f72a96994b105 9ccefa443ce8567109c7eecf24fe3769ec58437e root <mats.jonassen@lyse.net> 1526469611 +0200			pull: Fast-forward


			9ccefa443ce8567109c7eecf24fe3769ec58437e 697b9b2c0925ed493a1aa97688850e7c401397e8 root <mats.jonassen@lyse.net> 1526491995 +0200			commit: Working scheduling, and first send, TODO get


			697b9b2c0925ed493a1aa97688850e7c401397e8 f0a848cb3372676ee02cbd76ed527da739d15603 root <mats.jonassen@lyse.net> 1526727570 +0200			pull: Fast-forward


			f0a848cb3372676ee02cbd76ed527da739d15603 de98801eca1fa7e58e8965fb22081ebec2cbfc7e root <mats.jonassen@lyse.net> 1526760670 +0200			commit: Work from saturday


			de98801eca1fa7e58e8965fb22081ebec2cbfc7e 1c6b12ac5a339781ecdae53be7936a63b80b24f8 root <mats.jonassen@lyse.net> 1526983393 +0200			pull: Fast-forward


			1c6b12ac5a339781ecdae53be7936a63b80b24f8 418a6f4ef1ac82ad55bf1933386a482ecc4b3da7 root <mats.jonassen@lyse.net> 1526996105 +0200			commit: Functional testing


			418a6f4ef1ac82ad55bf1933386a482ecc4b3da7 d62bde0591fb53dfa13da40fc9ca162bdb4bce22 root <mats.jonassen@lyse.net> 1527158680 +0200			pull: Merge made by the 'recursive' strategy.


			d62bde0591fb53dfa13da40fc9ca162bdb4bce22 e735da133498c71f3d67c8ff6fd50966f0d5e555 root <mats.jonassen@lyse.net> 1527169128 +0200			commit: Presenting results


			e735da133498c71f3d67c8ff6fd50966f0d5e555 7661a3f34e76be37df0f660f9a3fb26774f5ddc4 root <mats.jonassen@lyse.net> 1527239696 +0200			pull: Fast-forward


			7661a3f34e76be37df0f660f9a3fb26774f5ddc4 2b7f508ffa6a1cf015fda4247eee451381a2d657 root <mats.jonassen@lyse.net> 1528539717 +0200			commit: added failed login and clf model with probs


			2b7f508ffa6a1cf015fda4247eee451381a2d657 c33afa52e7246d31c9bd12828ec20509875f8c70 root <mats.jonassen@lyse.net> 1528540238 +0200			commit (merge): added failed login and clf model with probs


			c33afa52e7246d31c9bd12828ec20509875f8c70 85f972adedcfd445e1f05e5052303732824e8dfc root <mats.jonassen@lyse.net> 1528618090 +0200			commit: current running tests


			85f972adedcfd445e1f05e5052303732824e8dfc 124fceebb940a6468226fa59da07549b43a685a2 root <mats.jonassen@lyse.net> 1528707122 +0200			pull: Fast-forward


			124fceebb940a6468226fa59da07549b43a685a2 9a7869281cd07ce028e345f7ff59710d7fad9ce9 root <mats.jonassen@lyse.net> 1529026453 +0200			commit: code complete


			9a7869281cd07ce028e345f7ff59710d7fad9ce9 57831bc68df8e9d472775e6687db879fb04be661 root <mats.jonassen@lyse.net> 1529026462 +0200			pull: Merge made by the 'recursive' strategy.









master – Kopi/.git/logs/refs/remotes/origin/HEAD

0000000000000000000000000000000000000000 f507b69ab01a9fd40c7767626f94265f23dda57b root <mats.jonassen@lyse.net> 1517823933 +0100	clone: from git@github.com:Jonassen/master.git







master – Kopi/.git/logs/refs/remotes/origin/master

			f507b69ab01a9fd40c7767626f94265f23dda57b 8fb065c210f90a7243e35f11f79ed1863165d32f root <mats.jonassen@lyse.net> 1517832189 +0100			update by push


			8fb065c210f90a7243e35f11f79ed1863165d32f a499f99cc083163291d615b97a93cbaa26738162 root <mats.jonassen@lyse.net> 1517843809 +0100			pull: fast-forward


			a499f99cc083163291d615b97a93cbaa26738162 51e6910eb5e59943c71980d9940ae9dcd078f67d root <mats.jonassen@lyse.net> 1517845029 +0100			update by push


			51e6910eb5e59943c71980d9940ae9dcd078f67d 1b53bcb266bc47ffc640fd836ca74cd80d330d88 root <mats.jonassen@lyse.net> 1517845679 +0100			pull: fast-forward


			1b53bcb266bc47ffc640fd836ca74cd80d330d88 b2ce5413a2bf0a57bdf6e493521dc8f52ef56f90 root <mats.jonassen@lyse.net> 1517998175 +0100			pull: fast-forward


			b2ce5413a2bf0a57bdf6e493521dc8f52ef56f90 8a34006ad16257d86fbc5a9e497feec75c7c8433 root <mats.jonassen@lyse.net> 1518021562 +0100			update by push


			8a34006ad16257d86fbc5a9e497feec75c7c8433 eaa084862d701c3ad0cbfaa254433db53c12755a root <mats.jonassen@lyse.net> 1520684391 +0100			pull: fast-forward


			eaa084862d701c3ad0cbfaa254433db53c12755a 7b01f7ec00610986532c38e6b2b947789e95b2e8 root <mats.jonassen@lyse.net> 1520684909 +0100			update by push


			7b01f7ec00610986532c38e6b2b947789e95b2e8 66b49bea4287d9c65533e20f634d8695bc958fc5 root <mats.jonassen@lyse.net> 1520684944 +0100			update by push


			66b49bea4287d9c65533e20f634d8695bc958fc5 37c0688bbe099017c020d7398aae3b0eef9d880f root <mats.jonassen@lyse.net> 1520696011 +0100			update by push


			37c0688bbe099017c020d7398aae3b0eef9d880f a225a5bc23f26d1f95309d1df34027c721139579 root <mats.jonassen@lyse.net> 1520847502 +0100			pull: fast-forward


			a225a5bc23f26d1f95309d1df34027c721139579 58559eb2ad0647a098a64cd3916e04d99492a501 root <mats.jonassen@lyse.net> 1520932222 +0100			update by push


			58559eb2ad0647a098a64cd3916e04d99492a501 41d199623e1a79bdbef9904ed92c4405ad9f491a root <mats.jonassen@lyse.net> 1521452131 +0100			pull: fast-forward


			41d199623e1a79bdbef9904ed92c4405ad9f491a c7a42f4330f1e89b4be389de0366afb5fd892594 root <mats.jonassen@lyse.net> 1522231524 +0200			pull: fast-forward


			c7a42f4330f1e89b4be389de0366afb5fd892594 cdba7c6cd2ede1b21a0d3feba0334fda0099bef6 root <mats.jonassen@lyse.net> 1522251695 +0200			update by push


			cdba7c6cd2ede1b21a0d3feba0334fda0099bef6 48cf817b4de413c0830b155579fabe26aa5b6b20 root <mats.jonassen@lyse.net> 1522318777 +0200			pull: fast-forward


			48cf817b4de413c0830b155579fabe26aa5b6b20 896fae790bf04b9f5c32830ac86361ea3eca184d root <mats.jonassen@lyse.net> 1522336966 +0200			update by push


			896fae790bf04b9f5c32830ac86361ea3eca184d 886b704e7022b6beefe66efb1a3ec31e58ff36c6 root <mats.jonassen@lyse.net> 1523437711 +0200			update by push


			886b704e7022b6beefe66efb1a3ec31e58ff36c6 bfe48f92a746f32b97347cc581d4fa6b17155f77 root <mats.jonassen@lyse.net> 1523954609 +0200			pull: fast-forward


			bfe48f92a746f32b97347cc581d4fa6b17155f77 6cf73bfcc5b2ef0100bbf2880427819a367af2da root <mats.jonassen@lyse.net> 1523993972 +0200			update by push


			6cf73bfcc5b2ef0100bbf2880427819a367af2da 207c21ed2c2e36b2ac25c6b59fd883325e203e02 root <mats.jonassen@lyse.net> 1524066053 +0200			update by push


			207c21ed2c2e36b2ac25c6b59fd883325e203e02 ed8b04cd32fe208ce86c332f3c300aad3232ee7b root <mats.jonassen@lyse.net> 1524306902 +0200			pull: fast-forward


			ed8b04cd32fe208ce86c332f3c300aad3232ee7b 5ee70fc4628fca36f27b26242032addcd66729fb root <mats.jonassen@lyse.net> 1524342275 +0200			update by push


			5ee70fc4628fca36f27b26242032addcd66729fb def27c20bbfc7cbb84cdc77dcb6d997befec73a8 root <mats.jonassen@lyse.net> 1524471706 +0200			pull: fast-forward


			def27c20bbfc7cbb84cdc77dcb6d997befec73a8 2a71aaefbf23cdc75543952d63e1b3996290b49e root <mats.jonassen@lyse.net> 1524497907 +0200			update by push


			2a71aaefbf23cdc75543952d63e1b3996290b49e 5b89ba6be941ee5caeec4a60dbaea601f0169c35 root <mats.jonassen@lyse.net> 1524686925 +0200			pull: fast-forward


			5b89ba6be941ee5caeec4a60dbaea601f0169c35 5e537f38516ec936e25e390063417bcc955a23c8 root <mats.jonassen@lyse.net> 1524690762 +0200			update by push


			5e537f38516ec936e25e390063417bcc955a23c8 acfb0d5842982ebbb297beda7ca3ffb931479815 root <mats.jonassen@lyse.net> 1525080060 +0200			pull: fast-forward


			acfb0d5842982ebbb297beda7ca3ffb931479815 491f6401734e28c7e9360fba58164d07cb9bf0ff root <mats.jonassen@lyse.net> 1525263625 +0200			pull: fast-forward


			491f6401734e28c7e9360fba58164d07cb9bf0ff 02b3bd2ad975ebb4f220b0fcdc9f06399b4c881f root <mats.jonassen@lyse.net> 1525295933 +0200			update by push


			02b3bd2ad975ebb4f220b0fcdc9f06399b4c881f 90f6e92f6470a4d26a49a1891a7cbb62d3ecafe9 root <mats.jonassen@lyse.net> 1526025150 +0200			pull: fast-forward


			90f6e92f6470a4d26a49a1891a7cbb62d3ecafe9 425721e9f1c9bdb573321f141c421c93b00b27d8 root <mats.jonassen@lyse.net> 1526070732 +0200			update by push


			425721e9f1c9bdb573321f141c421c93b00b27d8 7371c64bdbf62068c35a3085f2e6dd9695a4c08f root <mats.jonassen@lyse.net> 1526280034 +0200			pull: fast-forward


			7371c64bdbf62068c35a3085f2e6dd9695a4c08f 55243c26ff64c51209f7dfac2c3f72a96994b105 root <mats.jonassen@lyse.net> 1526307490 +0200			update by push


			55243c26ff64c51209f7dfac2c3f72a96994b105 9ccefa443ce8567109c7eecf24fe3769ec58437e root <mats.jonassen@lyse.net> 1526469609 +0200			pull: fast-forward


			9ccefa443ce8567109c7eecf24fe3769ec58437e 697b9b2c0925ed493a1aa97688850e7c401397e8 root <mats.jonassen@lyse.net> 1526492012 +0200			update by push


			697b9b2c0925ed493a1aa97688850e7c401397e8 f0a848cb3372676ee02cbd76ed527da739d15603 root <mats.jonassen@lyse.net> 1526727569 +0200			pull: fast-forward


			f0a848cb3372676ee02cbd76ed527da739d15603 de98801eca1fa7e58e8965fb22081ebec2cbfc7e root <mats.jonassen@lyse.net> 1526760677 +0200			update by push


			de98801eca1fa7e58e8965fb22081ebec2cbfc7e 1c6b12ac5a339781ecdae53be7936a63b80b24f8 root <mats.jonassen@lyse.net> 1526983391 +0200			pull: fast-forward


			1c6b12ac5a339781ecdae53be7936a63b80b24f8 2f1fd3f346abfb814bdf828dc8d1b9e89a159653 root <mats.jonassen@lyse.net> 1527158679 +0200			pull: fast-forward


			2f1fd3f346abfb814bdf828dc8d1b9e89a159653 e735da133498c71f3d67c8ff6fd50966f0d5e555 root <mats.jonassen@lyse.net> 1527169135 +0200			update by push


			e735da133498c71f3d67c8ff6fd50966f0d5e555 7661a3f34e76be37df0f660f9a3fb26774f5ddc4 root <mats.jonassen@lyse.net> 1527239695 +0200			pull: fast-forward


			7661a3f34e76be37df0f660f9a3fb26774f5ddc4 7aaf302faa236230d04567072fb71176a4974ca3 root <mats.jonassen@lyse.net> 1528539637 +0200			pull: fast-forward


			7aaf302faa236230d04567072fb71176a4974ca3 85f972adedcfd445e1f05e5052303732824e8dfc root <mats.jonassen@lyse.net> 1528618315 +0200			update by push


			85f972adedcfd445e1f05e5052303732824e8dfc 124fceebb940a6468226fa59da07549b43a685a2 root <mats.jonassen@lyse.net> 1528707121 +0200			pull: fast-forward


			124fceebb940a6468226fa59da07549b43a685a2 93edaabb3a918ad0326a11f7781e4b84508a612b root <mats.jonassen@lyse.net> 1529026462 +0200			pull: fast-forward


			93edaabb3a918ad0326a11f7781e4b84508a612b 57831bc68df8e9d472775e6687db879fb04be661 root <mats.jonassen@lyse.net> 1529026482 +0200			update by push









master – Kopi/.git/ms-persist.xml

 
   
   
   







master – Kopi/.git/objects/00/654ac017ecc9848db08cf8bc796cbeebb9d529

master – Kopi/.git/objects/00/654ac017ecc9848db08cf8bc796cbeebb9d529









master – Kopi/.git/objects/00/8dfd14fed976c5ff29fd9c13ab671393e0664a

master – Kopi/.git/objects/00/8dfd14fed976c5ff29fd9c13ab671393e0664a


blob 1558�<?xml version="1.0" encoding="utf-8" standalone="no"?>
<Project ToolsVersion="14.0" xmlns="http://schemas.microsoft.com/developer/msbuild/2003">
  <PropertyGroup Condition=" '$(ExcludeRestorePackageImports)' != 'true' ">
    <RestoreSuccess Condition=" '$(RestoreSuccess)' == '' ">True</RestoreSuccess>
    <RestoreTool Condition=" '$(RestoreTool)' == '' ">NuGet</RestoreTool>
    <ProjectAssetsFile Condition=" '$(ProjectAssetsFile)' == '' ">D:\Skoleting\master\master\obj\project.assets.json</ProjectAssetsFile>
    <NuGetPackageRoot Condition=" '$(NuGetPackageRoot)' == '' ">$(UserProfile)\.nuget\packages\</NuGetPackageRoot>
    <NuGetPackageFolders Condition=" '$(NuGetPackageFolders)' == '' ">C:\Users\Mats\.nuget\packages\;C:\Program Files\dotnet\sdk\NuGetFallbackFolder</NuGetPackageFolders>
    <NuGetProjectStyle Condition=" '$(NuGetProjectStyle)' == '' ">PackageReference</NuGetProjectStyle>
    <NuGetToolVersion Condition=" '$(NuGetToolVersion)' == '' ">4.5.0</NuGetToolVersion>
  </PropertyGroup>
  <PropertyGroup>
    <MSBuildAllProjects>$(MSBuildAllProjects);$(MSBuildThisFileFullPath)</MSBuildAllProjects>
  </PropertyGroup>
  <ImportGroup Condition=" '$(ExcludeRestorePackageImports)' != 'true' ">
    <Import Project="C:\Program Files\dotnet\sdk\NuGetFallbackFolder\microsoft.netcore.app\2.0.0\build\netcoreapp2.0\Microsoft.NETCore.App.props" Condition="Exists('C:\Program Files\dotnet\sdk\NuGetFallbackFolder\microsoft.netcore.app\2.0.0\build\netcoreapp2.0\Microsoft.NETCore.App.props')" />
  </ImportGroup>
</Project>










master – Kopi/.git/objects/00/dc737fb49b2110b3d106d014491a4c906de062

master – Kopi/.git/objects/00/dc737fb49b2110b3d106d014491a4c906de062


blob 2533�using System;
using System.Collections.Generic;
using System.Text;
using master.UserService;
using master.HttpService;
using master.SpotifyAPI;
using master.Notification;
using System.Net.Http;
using master.Firebase;  

namespace master
{
    class Start
    {
        static void Main(string[] args)
        {
            SpotifyAPIPublic api = new SpotifyAPIPublic();
            SpotifyData data = new SpotifyData(api);
            FirebaseCredentials FBC = new FirebaseCredentials();
            if (false)
            {
                //api.TestTimeout();
                FirebaseCredentials fbc = new FirebaseCredentials();
                //SpotifyNotification not = new SpotifyNotification("spotify:track:5vtyFzfLkCSJvXEZFjQAa1", data, true);
                //fbc.SendNotification(not, "fDsdxnODAes:APA91bFsEdZv86cKJY_pms0b-ssBhXke3KxnZhBO7jnPc8rBYkddKzrwOQLLQ4uMd4WqY_1BB2eYVPzeKmIUhAIrt7CVTgdEk6cNmZjCd2UQvDs2udr-FGJbo9GTJl0rLeCyUBLT6aPl", "test");
                fbc.SendUrl("eNn_aRh0rtY:APA91bHRUmLzBqg7-fRO0u_Nip8R_y_bDBe9I1M_nK07Wx3nG5mJfLGP9SISxO6F8hqSg93bVclWxBcCwr6-KjadAmodMLcIKbyIECqX3D0d5OLikVvBDUSn0QKmjmYdEMHAFOLpvMdV");
                Console.ReadLine();
                System.Environment.Exit(1);
            }


            Console.WriteLine("Starting main");
            Dictionary<string, UserAgent> Users = new Dictionary<string, UserAgent>();
            NotificationFactory notificationFactory = new NotificationFactory(data);
            

            Dictionary<string, object> classStore = new Dictionary<string, object>();
            HttpClient genericUseClient = new HttpClient();
            classStore["Users"] = Users;
            classStore["Api"] = api;
            classStore["SpotifyData"] = data;
            classStore["NotificationFactory"] = notificationFactory;
            classStore["HttpClient"] = genericUseClient;
            classStore["FirebaseCredentials"] = FBC;
            HttpWorker serverWorker = new HttpWorker(classStore);

            Console.WriteLine("Starting listen loop");
            serverWorker.ListenAndServeAsync();
            Console.WriteLine("Loop started");
            Console.ReadLine();
            serverWorker.Stop();

            // Connect URL: https://accounts.spotify.com/authorize/?client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&redirect_uri=http%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&scope=user-read-private%20user-follow-read&state=34fFs29kd09
        }
    }
}











master – Kopi/.git/objects/00/e0e760646f71a9b1410517b09996b401a290ac

master – Kopi/.git/objects/00/e0e760646f71a9b1410517b09996b401a290ac









master – Kopi/.git/objects/00/fffdabb2295d293d70237f87029d297a0fb9fb

master – Kopi/.git/objects/00/fffdabb2295d293d70237f87029d297a0fb9fb









master – Kopi/.git/objects/01/149806431e7b42f780f031a20046f77506b282

master – Kopi/.git/objects/01/149806431e7b42f780f031a20046f77506b282


blob 2452�using System;
using System.Collections.Generic;
using System.Text;
using System.IO;
using master.Selection;
using System.Linq;

namespace master
{
    static class performanceTesting
    {
        public static void testPerformance(string selectorType, List<INotification> notifications, int minConstraint, int maxConstraint, int step)
        {
            
            string filename = $"{selectorType}Test_{notifications.Count}notifications_{minConstraint},{maxConstraint},{step}.csv";
            Console.WriteLine($"Writing to file: {filename}");
            using (StreamWriter file = new StreamWriter($"/home/matsj54/testResults/{filename}"))
            {
                var inVal = new List<INotification>(notifications);
                file.WriteLine($"constraint,score,cost,numberofitems");
                long maxCost = 0;
                long maxScore = 0;
                foreach (var not in notifications)
                {
                    maxCost += not.DataCost;
                    maxScore += not.Score;
                }
                
                for (int constraint = minConstraint; constraint <= maxConstraint; constraint += step)
                {
                    Console.WriteLine($"On loop {(constraint - minConstraint) / step} of {(maxConstraint - minConstraint) / step}");
                    if (constraint >= maxCost)
                    {
                        file.WriteLine($"{constraint},{maxScore},{maxCost},{notifications.Count}");
                        continue;
                    }
                    Selector selector = getSelector(selectorType, inVal, constraint);
                    var selection = selector.getSelection();
                    file.WriteLine($"{constraint},{selection.Sum(elem => elem.Score)},{selection.Sum(elem => elem.DataCost)},{selection.Length}");
                }
            }
        }

        private static Selector getSelector(string selector, List<INotification> notifications, int constraint)
        {
            switch (selector)
            {
                case "greedy":
                    return new GreedySelector(notifications, constraint);
                case "dynamic":
                    return new DynamicSelector(notifications, constraint);
                default:
                    return new GreedySelector(notifications, constraint);
            }  
        }
    }
}











master – Kopi/.git/objects/01/28cb0dd445ac20bf9ce9b8c83be38a825c8afd

master – Kopi/.git/objects/01/28cb0dd445ac20bf9ce9b8c83be38a825c8afd


blob 1680�using System;
using master.helpers;
using master.Classifiers;
using Accord.MachineLearning.DecisionTrees;
using Accord.Math.Optimization.Losses;

namespace master
{
    class Program
    {

        static void Main(string[] args)
        {
            // string spotifyAPI = "https://api.spotify.com/v1/";
            // string albumsearch = spotifyAPI + "albums/27lj323rr5ku9aEUwanp99";
            string oAuthToken = "BQAAsm_IaUB6kRa-zUt1lNt4jncK1Kryu8whTD3xaX04faQo-TdmHwuoShVqe_NZyNRmnV_bhorhfhzsDLDatQUpWcC8tryKgaLJeh2iroRUGzIokxIG5y5klaMrLGSi3SAHbLlFnuPtc9Wg8LdDMvRcKwc";
            //var api = spotifyAPIClient.newClientWithAuth();
            spotifyAPIClient api = new spotifyAPIClient(oAuthToken);
            singleFunctions.evaluateTrack("35TaaWIRV1bTuWvgJ52dsf", api);


            /*
            utilityClassifier classifier = new utilityClassifier();
            classifier.loadData("C:masterData/richnotedb.sql");
            */
            /*
            (double[][] features, int[] classes) = loadFunctions.loadCSV(@"E:masterData/spotify-click-data.csv");

            Console.WriteLine(features.Length + " " + classes.Length);

            var teacher = new RandomForestLearning()
            {
                NumberOfTrees = 1,
            };

            var randomForest = teacher.Learn(features, classes);
            Console.WriteLine("Finished learning model");
            double error = new ZeroOneLoss(classes).Loss(randomForest.Decide(features));

            Console.WriteLine(error);
            */

            Console.WriteLine("Readline");
            Console.ReadLine();

        }
    }
}











master – Kopi/.git/objects/01/409a69efa80da3f5183847d33ecb61a88b7389

master – Kopi/.git/objects/01/409a69efa80da3f5183847d33ecb61a88b7389









master – Kopi/.git/objects/01/5ba3d566c1062f17f24e59a2fd3ed5fbf9dda9

master – Kopi/.git/objects/01/5ba3d566c1062f17f24e59a2fd3ed5fbf9dda9


blob 3106�import createCLF
import createRegr
from http.server import BaseHTTPRequestHandler, HTTPServer
import urllib
import json
import numpy as np
import io
from ast import literal_eval

print("Creating model")
#regr = createRegr.createRegr()
clf = createCLF.createCLF()
print("Model complete")

class clfServer(BaseHTTPRequestHandler):
    def _set_response(self):
        self.send_response(200)
        self.send_header('Content-type', 'text/html')
        self.end_headers()

    def do_GET(self):
        #global regr
        global clf
        if self.path == "/favicon.ico":
            return

        query = urllib.parse.urlparse(self.path).query
        query_components = dict()
        for component in query.split('\&'):
            if component is "":
                continue

            keyval = component.split('=')
            query_components[keyval[0]] = keyval[1]
        
        try:
            features = query_components["features"].split('-')
            #action = regr.predict(np.array(features).reshape(1, -1))
            action = clf.predict_proba(np.array(featuresD.reshape(1, -1)))
            actionDict = dict()
            actionDict["result"] = action.tolist()[1]
            output = str.encode(json.dumps(actionDict))
            
            self._set_response()
            self.wfile.write(output)
        except Exception as e:
            output = str.encode(repr(e))
            self._set_response()
            self.wfile.write(output)
    
    def do_POST(self):
        #global regr
        global clf
        if self.path != "/batch":
            return

        content_length = int(self.headers['Content-Length'])
        print(content_length)
        post_data = self.rfile.read(content_length).decode("utf-8")
        decodedData = urllib.parse.unquote_plus(post_data)
        arrayStruct = ["hour","track-popularity","album-popularity","artist-popularity","track-duration","artist-followers","favorite-artist","one-hot"]
        jsonStart = decodedData.find("[")
        jsonEnd = decodedData.find("]")
        data = json.loads(decodedData[jsonStart:jsonEnd + 1])
        print(data)
        extracted_Arrays = []
        for dataElement in data:
            array = []
            for field in arrayStruct[:-1]:
                array.append(dataElement[field])
            for character in dataElement["one-hot"]:
                array.append(character)
            
            extracted_Arrays.append(array)
        numpyArray = np.array(extracted_Arrays)
        #predictions = regr.predict(numpyArray)
        prediction_probs = clf.predict_proba(numpyArray)
        result = {"scores":[]}
        for score in prediction_probs:
            result["scores"].append(score[1])
        output = str.encode(json.dumps(result))

        self._set_response()
        self.wfile.write(output)
        



serverAddr = ('', 27015)

server = HTTPServer(serverAddr, clfServer)
try:
    server.serve_forever()
except KeyboardInterrupt:
    pass
server.server_close()
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blob 1680�using System;
using master.spotifyAPI;
using master.Classifiers;
using Accord.MachineLearning.DecisionTrees;
using Accord.Math.Optimization.Losses;

namespace master
{
    class Program
    {

        static void Main(string[] args)
        {
            // string spotifyAPI = "https://api.spotify.com/v1/";
            // string albumsearch = spotifyAPI + "albums/27lj323rr5ku9aEUwanp99";
            string oAuthToken = "BQBvt0KGRU8m4EUK3uMO-TUat5r4WbYHlEAssgfWS3uuS5gUPDm_x3okQG1pcbm-ED0ioZ8EM8cBnbB9yGuEj-bUesSQSZ5coFXEi8facvM7UvxEEHctS8ICH9kR7jmiGDuqjHAL7BaZyjVKRYYGFeNM";
            //var api = spotifyAPIClient.newClientWithAuth();
            SpotifyAPIClient api = new SpotifyAPIClient(oAuthToken);
            singleFunctions.evaluateTrack("35TaaWIRV1bTuWvgJ52dsf", api);


            /*
            utilityClassifier classifier = new utilityClassifier();
            classifier.loadData("C:masterData/richnotedb.sql");
            */
            /*
            (double[][] features, int[] classes) = loadFunctions.loadCSV(@"E:masterData/spotify-click-data.csv");

            Console.WriteLine(features.Length + " " + classes.Length);

            var teacher = new RandomForestLearning()
            {
                NumberOfTrees = 1,
            };

            var randomForest = teacher.Learn(features, classes);
            Console.WriteLine("Finished learning model");
            double error = new ZeroOneLoss(classes).Loss(randomForest.Decide(features));

            Console.WriteLine(error);
            */

            Console.WriteLine("Readline");
            Console.ReadLine();

        }
    }
}
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blob 278�using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;

namespace master
{
    class SpotifyData
    {
        List<JToken> Tracks;
        List<JToken> Albums;
        Dictionary<String, DateTime> LastUpdated;

    }
}
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blob 456�using System;
using System.Collections.Generic;
using System.Text;

namespace master.Selection
{
    class SelectionException : Exception
    {
        public SelectionException()
        {
        }

        public SelectionException(string message)
            : base(message)
        {
        }

        public SelectionException(string message, Exception inner)
            : base(message, inner)
        {
        }
    }
}











master – Kopi/.git/objects/02/8995b85aee0d5cafb9325f6adf7f0ac9aa0a6a

master – Kopi/.git/objects/02/8995b85aee0d5cafb9325f6adf7f0ac9aa0a6a


blob 14739�    using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;
using Accord.MachineLearning.DecisionTrees;
using System.Net.Http;
using master.SpotifyAPI;
using System.Linq;
using master.Notification;

namespace master
{
    static class EvaluationFunctions
    {
        public static double EvaluateTrack(string uri, SpotifyData spotifyData, bool isFollowingArtist)
        {
            JObject track = spotifyData.GetSpotifyResource(uri);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            double hour = (double)DateTime.Now.Hour;
            double trackPop = double.Parse(track["popularity"].ToString());

            string albumURI = track["album"]["uri"].ToString();
            JObject album = spotifyData.GetSpotifyResource(albumURI);
            double albumPop = double.Parse(album["popularity"].ToString());

            // Get the ID of the first Artist listed for the track.
            string artistURI = ((JArray)track["artists"])[0]["uri"].ToString();
            JObject artist = spotifyData.GetSpotifyResource(artistURI);
            double artistPop = double.Parse(artist["popularity"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingArtist);
            // TODO: Fix multiple sources
            string source = "artist";
            double[] oneHot = { 0, 0, 1, 0 };

            double[] featuresArr = { hour, trackPop, albumPop, artistPop, tDuration, artistFollowers,
            favoriteArtist};

            List<double> features = new List<double>(featuresArr);
            features.AddRange(oneHot);

            return EvaluateFeatures(features);
        }

        public static double EvaluateAlbum(string uri, SpotifyData spotifyData, bool isFollowingArtist)
        {
            JObject album = spotifyData.GetSpotifyResource(uri);
            double albumPop = double.Parse(album["popularity"].ToString());
            JArray tracksSimplified = (JArray)album["tracks"]["items"];
            JArray artistsSimplified = (JArray)album["artists"];
            JToken artist = spotifyData.GetSpotifyResource(artistsSimplified[0]["uri"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double artistPop = double.Parse(artist["popularity"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingArtist);
            double totalScore = 0;
            // Consider making the API client work async
            foreach (JToken trackSimplified in tracksSimplified)
            {
                JToken track = spotifyData.GetSpotifyResource(trackSimplified["uri"].ToString());
                double hour = (double)DateTime.Now.Hour;
                double trackPop = double.Parse(track["popularity"].ToString());
                double trackDuration = double.Parse(track["duration_ms"].ToString());
                double[] featuresArr = { hour, trackPop, albumPop, artistPop, trackDuration, artistFollowers,
                    favoriteArtist};

                // TODO: Fix multiple sources
                string source = "artist";
                double[] oneHot = { 0, 0, 1, 0 };

                List<double> features = new List<double>(featuresArr);
                features.AddRange(oneHot);

                totalScore += EvaluateFeatures(features);
            }

            return totalScore;

        }

        public static double EvaluateFeatures(List<double> features, HttpClient client = null)
        {
            if (features.Count != 11)
            {
                throw new Exception("feature input does not contain 11 elements");
            }
            HttpClient httpClient = client ?? new HttpClient();
            string endpoint = "http://localhost:27015/?features=" + string.Join('-', features);
            var result = httpClient.GetStringAsync(endpoint).Result;
            JToken JsonResult = JObject.Parse(result);

            try
            {
                if (double.Parse(JsonResult["result"].ToString()) > 0)
                {

                    Console.WriteLine(JsonResult["result"].ToString());
                }
                return double.Parse(JsonResult["result"].ToString());
            }
            catch
            {
                throw new Exception("Invalid GET result, unable to parse to Double");
            }

        }

        public static double EvaluateResource(string uri, SpotifyData data, bool isFollowingArtist)
        {
            string type = uri.Split(":")[1];
            switch (type)
            {
                case "track":
                    return EvaluateTrack(uri, data, isFollowingArtist);
                case "album":
                    return EvaluateAlbum(uri, data, isFollowingArtist);
            }
            throw new Exception("failed to score resource. Didn't match possible resources");
        }

        public static Tuple<string, double>[] EvaluateMultipleResources(string[] uris, SpotifyData data, bool[] isFollowingUri)
        {
            PrefetchRelatedResources(uris, data);

            var combined = uris.Zip(isFollowingUri, (uri, following) => new Tuple<string, bool>(uri, following));
            var tracks = combined.Where(tuple => tuple.Item1.Split(":")[1] == "track");

            List<Tuple<string, bool>> batch = new List<Tuple<string, bool>>();
            batch.AddRange(tracks);
            
            var albums = combined.Where(tuple => tuple.Item1.Split(":")[1] == "album");
            var albumTracker = new List<Tuple<int, int, bool, string>>();
            foreach (Tuple<string, bool> albumTuple in albums)
            {
                JObject album = data.GetSpotifyResource(albumTuple.Item1);
                JArray tracksInAlbum = (JArray)album["tracks"]["items"];
                albumTracker.Add(new Tuple<int, int, bool, string>(batch.Count, tracksInAlbum.Count, albumTuple.Item2, albumTuple.Item1));
                foreach (JObject track in tracksInAlbum)
                {
                    batch.Add(new Tuple<string, bool>(track["uri"].ToString(), albumTuple.Item2));
                }
            }

            string[] inputUris = batch.Select(elem => elem.Item1).ToArray();
            bool[] inputFollowing = batch.Select(elem => elem.Item2).ToArray();
            HttpClient client = new HttpClient();
            List<double> results = EvaluateBatch(inputUris, data, inputFollowing, client);
            List<Tuple<string, double>> retval = new List<Tuple<string, double>>();
            for (int i = 0; i < inputUris.Count(); i++)
            {
                retval.Add(new Tuple<string, double>(inputUris[i], results[i]));
            }
             
            // Reconstructing albums
            foreach (Tuple<int, int, bool, string> album in albumTracker)
            {
                var trackScores = results.GetRange(album.Item1, album.Item2);
                double score = trackScores.Sum();
                retval.Add(new Tuple<string, double>(album.Item4, score));
            }
            return retval.ToArray();
        }

        private static List<double> EvaluateBatch(string[] uris, SpotifyData data, bool[] isFollowingUri, HttpClient client)
        {
            JArray Jobs = new JArray();

            for(int i = 0; i < uris.Count(); i++)
            {
                Jobs.Add(GenerateJsonFeatureTrack(uris[i], data, isFollowingUri[i]));
            }
            KeyValuePair<string, string> kvPair = new KeyValuePair<string, string>("tracks", Jobs.ToString());
            List<KeyValuePair<string, string>> postBody = new List<KeyValuePair<string, string>>();
            postBody.Add(kvPair);
            HttpContent content = new FormUrlEncodedContent(postBody);
            HttpRequestMessage reqMsg = new HttpRequestMessage(HttpMethod.Post, "http://localhost:27015/batch");
            reqMsg.Content = content;
            HttpResponseMessage postResponse = client.SendAsync(reqMsg).Result;
            JObject result = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            JArray resultArr = (JArray)result["scores"];

            Console.WriteLine(result);

            var retval = resultArr.Select(elem => double.Parse(elem.ToString()));
            return retval.ToList();
        }

        private static void PrefetchRelatedResources(string[] uris, SpotifyData data)
        {
            // Get multiple resources through batching to prevent too many requests
            data.GetMultipleSpotifyResources(uris);
            HashSet<string> resources = new HashSet<string>();

            var albums = uris.Where(elem => elem.Split(":")[1] == "album").Select(elem => data.GetSpotifyResource(elem));
            foreach (var album in albums)
            {
                JArray tracks = (JArray)album["tracks"]["items"];
                JArray artists = (JArray)album["artists"];
                foreach(var elem in tracks.Select(elem => elem["uri"].ToString()))
                {
                    resources.Add(elem);
                }
                foreach (var elem in artists.Select(elem => elem["uri"].ToString()))
                {
                    resources.Add(elem);
                }
            }
            data.GetMultipleSpotifyResources(resources.ToArray());
        } 
        
        private static JObject GenerateJsonFeatureTrack(string uri, SpotifyData data, bool isFollowingUri)
        {
            JObject result = new JObject();
            JObject track = new JObject();
            JObject album = new JObject();
            JObject artist = new JObject();
            try
            {
                track = data.GetSpotifyResource(uri);
                album = data.GetSpotifyResource(track["album"]["uri"].ToString());
                artist = data.GetSpotifyResource(((JArray)track["artists"])[0]["uri"].ToString());
            }
            catch (Exception e)
            {
                Console.WriteLine(track.ToString());
            }

            result["track-duration"] = int.Parse(track["duration_ms"].ToString());
            result["hour"] = (double)DateTime.Now.Hour;
            result["track-popularity"] = double.Parse(track["popularity"].ToString());            
            result["album-popularity"] = double.Parse(album["popularity"].ToString());
            result["artist-popularity"] = double.Parse(artist["popularity"].ToString());
            result["artist-followers"] = double.Parse(artist["followers"]["total"].ToString());

            result["favorite-artist"] = System.Convert.ToDouble(isFollowingUri);
            // TODO: Fix multiple sources
            string source = "artist";
            result["one-hot"] = "0010";

            return result;
        }
        /*
        public static JObject GenerateJsonFeatureAlbum(string uri, SpotifyData data, bool isFollowingUri)
        {
            JObject result = new JObject();
            JObject album = data.GetSpotifyResource(uri);
            JArray artistsSimplified = (JArray)album["artists"];
            JToken artist = data.GetSpotifyResource(artistsSimplified[0]["uri"].ToString());

            double albumPop = double.Parse(album["popularity"].ToString());
            JArray tracksSimplified = (JArray)album["tracks"]["items"];
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double artistPop = double.Parse(artist["popularity"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingUri);
            double totalScore = 0;
            // Consider making the API client work async
            foreach (JToken trackSimplified in tracksSimplified)
            {
                JToken track = data.GetSpotifyResource(trackSimplified["uri"].ToString());
                double hour = (double)DateTime.Now.Hour;
                double trackPop = double.Parse(track["popularity"].ToString());
                double trackDuration = double.Parse(track["duration_ms"].ToString());
                double[] featuresArr = { hour, trackPop, albumPop, artistPop, trackDuration, artistFollowers,
                    favoriteArtist};

                // TODO: Fix multiple sources
                string source = "artist";
                double[] oneHot = { 0, 0, 1, 0 };

                List<double> features = new List<double>(featuresArr);
                features.AddRange(oneHot);

                totalScore += EvaluateFeatures(features);
            }

            return totalScore;
        }
        */

        // Expand to accept all types of spotify resources
        public static int EstimateCost(string trackID, SpotifyAPIClient api)
        {
            JToken track = api.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            /*
            JArray images = (JArray) track["album"]["images"];
            JToken smallestImage = images[0];
            int smallestHeight = 0;
            int smallestWidth = 0;
            for (int i = 1; i < images.Count; i++)
            {
                int height = int.Parse( images[i]["height"].ToString());
                int width = int.Parse(images[i]["width"].ToString());

                smallestHeight = int.Parse(smallestImage["height"].ToString());
                smallestWidth = int.Parse(smallestImage["width"].ToString());
                if (height < smallestHeight && width < smallestWidth)
                {
                    smallestImage = images[i];
                }
            }
            */
            return tDuration;
        }

        public static List<INotification> ScoreMultipleSpotifyNotifications(List<INotification> nots, SpotifyData data, bool[] isFollowing)
        {
            var uris = nots.Select(not => not.Uri).ToArray();
            var scores = EvaluateMultipleResources(uris, data, isFollowing);
            List<INotification> retval = new List<INotification>();
            foreach(INotification not in nots)
            {
                string uri = not.Uri;
                var score = scores.Where(elem => elem.Item1 == uri).First();
                not.Score = score.Item2;
                retval.Add(not);
            }
            return retval;
        }
    }
}
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commit 233�tree a86a8893953d023d468fab82418d8ba6889dd6f2
parent 491f6401734e28c7e9360fba58164d07cb9bf0ff
author root <mats.jonassen@lyse.net> 1525295914 +0200
committer root <mats.jonassen@lyse.net> 1525295914 +0200

Added firebase basic files
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blob 2723�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Http;
using System.Threading;
using System.Threading.Tasks;

namespace master.HttpService
{
    class HttpService
    {
        private HttpListener listener;
        private bool stopFlag;
        private HttpClient HttpClient;

        public HttpService()
        {
            this.listener = new HttpListener();
            this.stopFlag = false;
        }

        public async Task ListenAndServeAsync(HttpClient httpClient = null)
        {
            this.HttpClient = httpClient ?? new HttpClient();
            HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string projectIP = HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            HttpClient.DefaultRequestHeaders.Clear();

            listener.Prefixes.Add(string.Format("{0}:80", projectIP));

            while (!stopFlag)
            {
                HttpListenerContext context = await listener.GetContextAsync();

                string rawUrl = context.Request.RawUrl;
                switch (rawUrl.Split('?')[0])
                {
                    case "/updateUser":
                        HandleUpdateUser(context);
                        break;
                    case "/callback":
                        HandleCallback(context);
                        break;
                    default:
                        break;
                }
            }
        }

        private void HandleUpdateUser(HttpListenerContext context)
        {

        }

        private void HandleCallback(HttpListenerContext context)
        {
            var queryParams = context.Request.QueryString;
            string authCode = queryParams["code"];
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string callback = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

            var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
        }

        public void Stop()
        {
            this.stopFlag = true;
        }

    }
}
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blob 12319�using System;
using System.Collections.Generic;
using System.Net;
using System.Net.Http;
using Newtonsoft.Json.Linq;
using System.Threading.Tasks;
using System.Linq;

namespace master.helpers
{
    class spotifyAPIClient
    {
        private string apiBase = "https://api.spotify.com/v1/";
        private string authenticationURI = "https://accounts.spotify.com/authorize/";
        private string oAuthToken { get; set; }
        private string callback { get; set; }
        private string refreshToken { get; set; }
        private DateTime tokenInvalidAfter { get; set; }
        public Dictionary<string, JToken> SpotifyAlbums { get => spotifyAlbums; set => spotifyAlbums = value; }

        private Dictionary<string, JToken> spotifyAlbums;

        public spotifyAPIClient(string oAuthToken, DateTime tokenInvalidAfter = default(DateTime), 
            string refreshToken = "")
        {
            this.oAuthToken = "Bearer " + oAuthToken;
            this.spotifyAlbums = new Dictionary<string, JToken>();
            this.refreshToken = refreshToken;
            if (tokenInvalidAfter == default(DateTime))
            {
                this.tokenInvalidAfter = DateTime.Now.AddMinutes(55);
            }
        }

        public static string generateNewAuthUri(string clientID, string callback)
        {
            if (callback.Length == 0)
            {
                throw new Exception("No defined callback");
            }

            // string state = "123"; // This should be a randomized string to double verify auth
            string scope = "user-follow-read";
            string authenticationURI = "https://accounts.spotify.com/authorize/";

            // Remember to use character encoding for symbols in the Uri
            // : -> %3A; / -> %2F
            // %20 for space in scope
            callback = System.Net.WebUtility.UrlEncode(callback);
            callback = callback.Replace(".", "%2E");
            string queryParams = string.Format("?client_id={0}&response_type=code&redirect_uri={1}&scope={2}", clientID, callback, scope);
            return authenticationURI + queryParams;
        }

        public static string getIP()
        {
            return Dns.GetHostEntry(Dns.GetHostName())
                    .AddressList.First(
                    f => f.AddressFamily == System.Net.Sockets.AddressFamily.InterNetwork)
                    .ToString();
        }

        public static spotifyAPIClient newClientWithAuth()
        {
            string clientID = "c4ee2ce2fe4a41a8a2e4929bedb116eb";
            string clientSecret = "6b27bd8cef41421a89143b374ef69712";
            string ip = getIP();
            // port set below
            string callback = string.Format("http://{0}:{1}/", ip, "8080") ;
            // Open URL in browser
            string uri = spotifyAPIClient.generateNewAuthUri(clientID, callback);
            HttpListener listener = new HttpListener();
            listener.Prefixes.Add(callback);
            Console.WriteLine(uri);
            // System.Diagnostics.Process.Start(uri);

            listener.Start();
            var context = listener.GetContext();
            // TODO get GET 
            var queryString = context.Request.QueryString;
<<<<<<< HEAD
            var state = "123";
            if (queryString["state"] != "123")
            {
                throw new Exception("Incorrect state");
            }
            string code = queryString["code"];


=======
            /*
                if (queryString["state"] != "123")
                {
                    throw new Exception("Incorrect state");
                }
            */
            var code = queryString["code"];
>>>>>>> eaa084862d701c3ad0cbfaa254433db53c12755a
            var response = context.Response;
            byte[] buffer = System.Text.Encoding.UTF8.GetBytes("<HTML><BODY>Login complete</BODY></HTML>");
            // Get a response stream and write the response to it.
            response.ContentLength64 = buffer.Length;
            System.IO.Stream output = response.OutputStream;
            output.Write(buffer, 0, buffer.Length);
            output.Close();
            listener.Stop();


            HttpClient client = new HttpClient();

            List<KeyValuePair<string, string>> postBodyParams = new List<KeyValuePair<string, string>>();
            postBodyParams.Add(new KeyValuePair<string, string>("grant_type", "authorization_code"));
            postBodyParams.Add(new KeyValuePair<string, string>("code", code));
            postBodyParams.Add(new KeyValuePair<string, string>("redirect_uri", callback));

            postBodyParams.Add(new KeyValuePair<string, string>("client_id", clientID));
            postBodyParams.Add(new KeyValuePair<string, string>("client_secret", clientSecret));

            var task = client.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postBodyParams));
            var postResponse = task.Result;
            if (!postResponse.IsSuccessStatusCode)
            {
                Console.WriteLine(postResponse.Content.ReadAsStringAsync().Result);
                throw new Exception("token post request failed");
            }
            JObject jsonResponse = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string OAuthToken = jsonResponse["access_token"].ToString();
            DateTime expiresIn = DateTime.Now.AddSeconds(int.Parse(jsonResponse["expires_in"].ToString()));
            string refreshToken = jsonResponse["refresh_token"].ToString();

            return new spotifyAPIClient(OAuthToken, expiresIn, refreshToken);
        }
        
        public List<string> getFollowedArtists()
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);
            string endpoint = String.Format("me/following?type=artist");

            var getResult = client.GetAsync(this.apiBase + endpoint).Result;
            JObject result = JObject.Parse(getResult.Content.ReadAsStringAsync().Result);
            var item = result["artists"]["items"].First;
            var artistIDs = new List<string>();

            while (item != null)
            {
                artistIDs.Add(item["id"].ToString());
                item = item.Next;
            }
            return artistIDs;
        }

        public List<string> getArtistsAlbumIDs(List<string> artistIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);

            var tasks = new List<Task<HttpResponseMessage>>();
            List<string> albumIDs = new List<string>();
            foreach (var artist in artistIDs)
            {
                string uri = string.Format("{0}artists/{1}/albums", this.apiBase, artist);
                tasks.Add(client.GetAsync(uri));
            }

            while(tasks.Count > 0)
            { 
                int index = Task.WaitAny(tasks.ToArray());
                var result = tasks[index].Result;
                var jsonstring = result.Content.ReadAsStringAsync().Result;
                var albums = JObject.Parse(jsonstring);
                JArray array = (JArray)albums["items"];
                foreach (var album in array)
                {
                    albumIDs.Add(album["id"].ToString());
                }
                tasks.RemoveAt(index);
            }
            return albumIDs;
        }

        private List<Task> albumTaskHandler(List<Task> tasks)
        { 
            tasks.Add(new Task(() => System.Threading.Thread.Sleep(5000) ));
            while (tasks.Count > 1)
            {
                int index = Task.WaitAny(tasks.ToArray());
                if (tasks[index].GetType() == typeof(Task))
                {
                    tasks.RemoveAt(index);
                    
                    return tasks;
                }
                var result = ((Task<HttpResponseMessage>)tasks[index]).Result;
                string jsonString = result.Content.ReadAsStringAsync().Result;
                tasks.RemoveAt(index);
                JArray albums = (JArray)JObject.Parse(jsonString)["albums"];
                foreach (var album in albums)
                {
                    this.SpotifyAlbums.Add(album["uri"].ToString(), album);
                }
            }
            return new List<Task>();
        }

        private List<Task> getAlbumRequestTasks(HttpClient client, List<string> albumIDs)
        {
            var getTasks = new List<Task>();
            while (albumIDs.Count > 0)
            {
                int n = 20;
                if (albumIDs.Count < n)
                {
                    n = albumIDs.Count;
                }
                var subset = albumIDs.GetRange(0, n);
                albumIDs.RemoveRange(0, n);

                string CSV = "";
                foreach (var id in subset)
                {
                    CSV = CSV + id + ",";
                }
                CSV = CSV.Remove(CSV.Length - 1);

                string uri = string.Format("{0}albums/?ids={1}", this.apiBase, CSV);
                getTasks.Add(client.GetAsync(uri));
            }

            return getTasks;
        }

        public void getAndStoreAlbums(List<string> albumIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);

            var responses = this.getAlbumRequestTasks(client, albumIDs);

            responses = this.albumTaskHandler(responses);

            while (responses.Count > 0)
            {
                List<string> missingIDs = new List<string>();
                foreach(string id in albumIDs)
                {
                    if (!this.SpotifyAlbums.ContainsKey(id))
                    {
                        missingIDs.Add(id);
                    }
                }
                var restartedTasks = this.getAlbumRequestTasks(client, missingIDs);
                responses = albumTaskHandler(restartedTasks);
            }
        }

        // TODO get album dates
        public Dictionary<string, DateTime> getAlbumDates()
        {
            Dictionary<string, DateTime> dates = new Dictionary<string, DateTime>();
            foreach (var album in this.SpotifyAlbums.Values)
            {
                string dateAsString = album["release_date"].ToString();
                var stringElems = Array.ConvertAll(dateAsString.Split('-'), int.Parse);
                switch (stringElems.Length)
                {
                    case 1:
                        stringElems = new int[] { stringElems[0], 1, 1 };
                        break;
                    case 2:
                        stringElems = new int[] { stringElems[0], stringElems[1], 1 };
                        break;
                }
                dates[album["id"].ToString()] = new DateTime(stringElems[0], stringElems[1], stringElems[2]);
            }
            return dates;
        }

        public List<string> getAlbumsReleasedAfter(DateTime dateTime, Dictionary<string, DateTime> dates)
        {
            List<string> results = new List<string>();
            foreach(KeyValuePair<string,DateTime> elem in dates)
            {
                if (dateTime < elem.Value)
                {
                    results.Add(elem.Key);
                }
            }
            return results;
        }

        public List<string> getUnnotifiedAlbums(DateTime lastNotification)
        {
            var artists = this.getFollowedArtists();
            Console.WriteLine(DateTime.Now);
            var albumIds = this.getArtistsAlbumIDs(artists);
            Console.WriteLine(DateTime.Now);
            this.getAndStoreAlbums(albumIds);
            Console.WriteLine(DateTime.Now);
            return this.getAlbumsReleasedAfter(lastNotification, this.getAlbumDates());
        }
        
    }
}
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blob 2687�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using Newtonsoft.Json.Linq;
using master.SpotifyAPI;

namespace master
{
    class SpotifyData
    {
        private Dictionary<string, JObject> SpotifyResources;
        private Dictionary<string, List<string>> artistAlbums;
        private Dictionary<string, DateTime> LastUpdated;
        private SpotifyAPIPublic Api;

        public SpotifyData(SpotifyAPIPublic api)
        {
            SpotifyResources = new Dictionary<string, JObject>();
            LastUpdated = new Dictionary<string, DateTime>();
            Api = api;
        }

        private bool Outdated(string spotifyURI)
        {
            return LastUpdated[spotifyURI].AddDays(1) < DateTime.Now;
        }

        public JObject GetSpotifyResource(string spotifyUri)
        {
            if (LastUpdated.ContainsKey(spotifyUri) && !Outdated(spotifyUri))
            {
                return SpotifyResources[spotifyUri];
            }
            SpotifyResources[spotifyUri] = Api.GetSpotifyResource(spotifyUri);
            LastUpdated[spotifyUri] = DateTime.Now;
            return SpotifyResources[spotifyUri];
        }

        public List<JObject> GetMultipleSpotifyResources(string[] spotifyUris)
        {
            List<JObject> results = new List<JObject>();
            var existsUris = from uri in spotifyUris where SpotifyResources.ContainsKey(uri) && !Outdated(uri) select uri;
            var missing = from uri in spotifyUris where !existsUris.Contains(uri) select uri;

            foreach (string uri in existsUris)
            {
                results.Add(SpotifyResources[uri]);
            }
            List<JObject> missingObjects = Api.GetMultipleSpotifyResources(missing.ToArray());
            foreach (JObject elem in missingObjects)
            {
                SpotifyResources[elem["uri"].ToString()] = elem;
                results.Add(elem);
            }
            return results;
        }

        public List<string> GetArtistsAlbums(string artistURI)
        {
            string mapsKey = string.Format("{0}albums", artistURI);
            if (LastUpdated.ContainsKey(mapsKey) && !Outdated(mapsKey))
            {
                return artistAlbums[artistURI];
            }
            var albums = Api.GetArtistAlbums(artistURI);
            var albumIDs = from album in albums select album["uri"].ToString();
            artistAlbums[mapsKey] = albumIDs.ToList<string>();
            LastUpdated[mapsKey] = DateTime.Now;

            return albumIDs.ToList<string>();
        }
        
    }
}
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blob 5106�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using master.SpotifyAPI;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;

namespace master.UserService
{
    class UserAgent
    {
        private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<string> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;

        public UserAgent(string id, JObject postResponse, ref HttpClient client, ref SpotifyData data)
        {
            this.UserId = id;
            this.HttpClient = client;
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(ref client, postResponse);
            this.Data = data;
            OutboundNotifications = new List<string>();
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2017, 08, 20);
            FollowedArtists = new List<string>();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        private List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            UpdateUsersFollowedArtists();
            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            OutboundNotifications.AddRange(newObjects.Select(obj => obj["uri"].ToString()));
            Console.WriteLine("Printing notifications");
            OutboundNotifications.ForEach(elem => Console.WriteLine(elem));
            LastNotificationUpdate = DateTime.Now;
        }
    }
}
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blob 1857�using System;
using master.helpers;
using master.Classifiers;
using Accord.MachineLearning.DecisionTrees;
using Accord.Math.Optimization.Losses;

namespace master
{
    class Program
    {

        static void Main(string[] args)
        {
            /*
            // string spotifyAPI = "https://api.spotify.com/v1/";
            // string albumsearch = spotifyAPI + "albums/27lj323rr5ku9aEUwanp99";
            string oAuthToken = "BQDJYRTdoUjCoYWdxH9b_toJ4ClWoba6D_6LdpESMw7iTAhJ4kX60otE4GNJf5zgoV-eYOf4bq_BwGvQBLR_FoY2W-VlvkRWbC2d7Wt5Av9PoN3rRv4M0WIcShWB9Dh2PUB8geBlsJhD704G1xtgEmLw4cY";
            var api = spotifyAPIClient.newClientWithAuth();
            // spotifyAPIClient api = new spotifyAPIClient(oAuthToken);
            var result = api.getUnnotifiedAlbums(new DateTime(2017,11,10));
            Console.WriteLine(api.SpotifyAlbums.Keys.Count);
            Console.WriteLine(result.Count);
            Console.ReadLine();
           */

            /*
            utilityClassifier classifier = new utilityClassifier();
            classifier.loadData("C:masterData/richnotedb.sql");
            */
            /*
            (double[][] features, int[] classes) = loadFunctions.loadCSV(@"E:masterData/spotify-click-data.csv");

            Console.WriteLine(features.Length + " " + classes.Length);

            var teacher = new RandomForestLearning()
            {
                NumberOfTrees = 1,
            };

            var randomForest = teacher.Learn(features, classes);
            Console.WriteLine("Finished learning model");
            double error = new ZeroOneLoss(classes).Loss(randomForest.Decide(features));

            Console.WriteLine(error);
            */



            Console.WriteLine("Readline");
            Console.ReadLine();

        }
    }
}











master – Kopi/.git/objects/04/f3c9fe935ad765a2f06ef96433fb4182c3252c

master – Kopi/.git/objects/04/f3c9fe935ad765a2f06ef96433fb4182c3252c


blob 3229�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using Newtonsoft.Json.Linq;

namespace master.SpotifyAPI
{
    class ClietTokenManager
    {
        private HttpClient HttpClient;
        private string AccessToken;
        private DateTime TokenExpiresAt;

        internal ClietTokenManager(ref HttpClient client)
        {
            this.HttpClient = client;
            this.TokenExpiresAt = DateTime.Now;
        }

        public bool TokenIsValid()
        {
            return TokenExpiresAt > DateTime.Now.AddSeconds(60);
        }
        /*
        // As no one other than the token manager should ever need to see the token this has been removed.
        public string getAccessToken()
        {
            if(DateTime.Now.AddSeconds(60) > TokenExpiresAt)
            {
                // Token is about to expire
                this.RefreshAccessToken();
            }
            return AccessToken;
        }
        */

        public void RefreshAccessToken()
        {
            this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string uri = "https://accounts.spotify.com/api/token";

            string authorization = string.Format("{0}:{1}", clientID, clientSecret);
            Encoding encoding = Encoding.UTF8;
            string base64Auth = Convert.ToBase64String(encoding.GetBytes(authorization));
            //this.HttpClient.DefaultRequestHeaders.Add("Authorization", Convert.ToBase64String(authAsByteArr));
            this.HttpClient.DefaultRequestHeaders.TryAddWithoutValidation("Authorization", string.Format("Basic {0}", base64Auth));
            //this.HttpClient.DefaultRequestHeaders.Add("Authorization", authorization);
            //this.HttpClient.DefaultRequestHeaders.Accept.Add(new System.Net.Http.Headers.MediaTypeWithQualityHeaderValue("application/x-www-form-urlencoded"));

            KeyValuePair<string, string> postElement = new KeyValuePair<string, string>("grant_type", "client_credentials");
            List<KeyValuePair<string, string>> postBody = new List<KeyValuePair<string, string>>();
            postBody.Add(postElement);
            HttpContent content = new FormUrlEncodedContent(postBody);
            HttpResponseMessage postResponse = this.HttpClient.PostAsync(uri, content).Result;

            JObject response = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string expiresIn = response["expires_in"].ToString();

            this.TokenExpiresAt = DateTime.Now.AddSeconds(double.Parse(expiresIn));
            this.AccessToken = response["access_token"].ToString();
            HttpClient.DefaultRequestHeaders.Clear();
            HttpClient.DefaultRequestHeaders.Add("Authorization", string.Format("Bearer {0}", AccessToken));
        }
    }
}
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blob 4945�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using Newtonsoft.Json;

namespace master.SpotifyAPI
{
    class SpotifyAPIClient2
    {
        private HttpClient HttpClient;
        private string ApiBase = "https://api.spotify.com/v1/";
        private string Callback;
        private TokenManager TokenManager;

        public SpotifyAPIClient2()
        {
            this.HttpClient = new HttpClient();
            this.TokenManager = new TokenManager(ref this.HttpClient);
        }

        private Task<HttpResponseMessage> GetAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetAsync(uri);
        }

        private Task<string> GetStringAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetStringAsync(uri);
        }

        public JObject GetSpotifyResource(string spotifyUri)
        {
            string[] subStrings = spotifyUri.Split(':');
            string endpoint = String.Format("{0}s/{1}", subStrings[1], subStrings[2]);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public List<JObject> GetMultipleSpotifyResources(string[] spotifyUris)
        {
            List<JObject> retVal = new List<JObject>();

            Dictionary<string, IEnumerable<string>> uriDict = new Dictionary<string, IEnumerable<string>>();
            uriDict["tracks"] = spotifyUris.Where(elem => elem.Split(":")[1] == "track");
            uriDict["albums"] = spotifyUris.Where(elem => elem.Split(":")[1] == "album");
            uriDict["artists"] = spotifyUris.Where(elem => elem.Split(":")[1] == "artist");

            var taskList = generateTasks(uriDict);
            while (taskList.Count > 0)
            {
                int index = Task.WaitAny(taskList.ToArray());
                Task<string> task = (Task<string>)taskList[index];
                taskList.RemoveAt(index);
                JObject result = JObject.Parse(task.Result);
                
                // UPDATE WITH result.ContainsKey when newtonsoft.json is updated
                JArray resultArr = result["tracks"].Count() > 0 ? (JArray)result["tracks"] : 
                    result["albums"].Count() > 0 ? (JArray)result["albums"] : (JArray)result["artists"];
                // TODO extract correct array
                foreach (JToken elem in resultArr)
                {
                    retVal.Add((JObject)elem);
                }
            }
            return retVal;
        }

        private List<Task> generateTasks(Dictionary<string, IEnumerable<string>> uriDict)
        {
            List<Task> taskList = new List<Task>();
            foreach (var kv in uriDict)
            {
                List<List<string>> subList = new List<List<string>>();
                List<string> value = kv.Value.ToList();
                int n = 20;
                while (value.Count > 0)
                {
                    if (value.Count > 20)
                    {
                        n = 20;
                    }
                    else
                    {
                        n = value.Count;
                    }
                    subList.Add(value.GetRange(0, n));
                }
                foreach (var list in subList)
                {
                    var getParameters = string.Join(',', list);
                    taskList.Add(GetStringAsyncValidToken(string.Format("{0}/{1}?ids={2}", this.ApiBase, kv.Key, getParameters)));
                }
            }
            return taskList;
        }

        /*
        public JObject GetTrack(string trackID)
        {
            string endpoint = String.Format("tracks/{0}", trackID);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public JObject getArist(string artistID)
        {
            string endpoint = String.Format("artists/{0}", artistID);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public JToken getAlbum(string albumID)
        {
            string endpoint = String.Format("albums/{0}", albumID);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }
        */
    }
}
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blob 4590�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using Newtonsoft.Json;

namespace master.SpotifyAPI
{
    class SpotifyAPIClient2
    {
        private HttpClient HttpClient;
        private string ApiBase = "https://api.spotify.com/v1/";
        private string Callback;
        private TokenManager TokenManager;

        public SpotifyAPIClient2()
        {
            this.HttpClient = new HttpClient();
            this.TokenManager = new TokenManager(ref this.HttpClient);
        }

        private Task<HttpResponseMessage> GetAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetAsync(uri);
        }

        private Task<string> GetStringAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetStringAsync(uri);
        }

        public JObject GetSpotifyResource(string spotifyUri)
        {
            string[] subStrings = spotifyUri.Split(':');
            string endpoint = String.Format("{0}s/{1}", subStrings[1], subStrings[2]);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);

        }

        public List<JObject> GetMultipleSpotifyResources(List<string> spotifyUris)
        {
            List<JObject> retVal = new List<JObject>();

            Dictionary<string, IEnumerable<string>> uriDict = new Dictionary<string, IEnumerable<string>>();
            uriDict["tracks"] = spotifyUris.Where(elem => elem.Split(":")[1] == "track");
            uriDict["albums"] = spotifyUris.Where(elem => elem.Split(":")[1] == "album");
            uriDict["artists"] = spotifyUris.Where(elem => elem.Split(":")[1] == "artist");

            var taskList = generateTasks(uriDict);
            while (taskList.Count > 0)
            {
                int index = Task.WaitAny(taskList.ToArray());
                Task<string> task = (Task<string>)taskList[index];
                taskList.RemoveAt(index);
                JObject result = JObject.Parse(task.Result);

                JArray resultArr = result.("tracks") ? (JArray)result["tracks"] : JArray.Parse("");
                // TODO extract correct array
            }

        }

        private List<Task> generateTasks(Dictionary<string, IEnumerable<string>> uriDict)
        {
            List<Task> taskList = new List<Task>();
            foreach (var kv in uriDict)
            {
                List<List<string>> subList = new List<List<string>>();
                List<string> value = kv.Value.ToList();
                int n = 20;
                while (value.Count > 0)
                {
                    if (value.Count > 20)
                    {
                        n = 20;
                    }
                    else
                    {
                        n = value.Count;
                    }
                    subList.Add(value.GetRange(0, n));
                }
                foreach (var list in subList)
                {
                    var getParameters = string.Join(',', list);
                    taskList.Add(GetStringAsyncValidToken(string.Format("{0}/{1}?ids={2}", this.ApiBase, kv.Key, getParameters)));
                }

            }
            return taskList;
        }

        /*
        public JObject GetTrack(string trackID)
        {
            string endpoint = String.Format("tracks/{0}", trackID);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public JObject getArist(string artistID)
        {
            string endpoint = String.Format("artists/{0}", artistID);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public JToken getAlbum(string albumID)
        {
            string endpoint = String.Format("albums/{0}", albumID);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }
        */
    }
}
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commit 295�tree 1da50fabb0cd9f82e29591cba93961b800f7bb96
parent 697b9b2c0925ed493a1aa97688850e7c401397e8
author Mats Jonassen <matsj54@gmail.com> 1526713673 +0200
committer Mats Jonassen <matsj54@gmail.com> 1526713673 +0200

Renamed scheduling to more accurate name, added some funcs. Moved scores to ints
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blob 3084�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using master.SpotifyAPI;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;

namespace master.UserService
{
    class UserAgent
    {
        private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<string> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;

        public UserAgent(string id, JObject postResponse, ref HttpClient client, ref SpotifyData data)
        {
            this.UserId = id;
            this.HttpClient = client;
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(ref client, postResponse);
            this.Data = data;
            OutboundNotifications = new List<string>();
            LastNotificationUpdate = DateTime.Now;
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        private List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            var item = result["artists"]["items"].First;
            var artistIDs = new List<string>();

            while (item != null)
            {
                artistIDs.Add(item["uri"].ToString());
                item = item.Next;
            }
            this.FollowedArtists = artistIDs;
            return artistIDs;
        }

        public void UpdateOutboundResources()
        {
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }

            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDate = album["release_date"].ToString();
                if (DateTime.Parse(releaseDate) > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            OutboundNotifications.AddRange(newObjects.Select(obj => obj["uri"].ToString()));
            Console.WriteLine(OutboundNotifications);
            LastNotificationUpdate = DateTime.Now;
        }
    }
}
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blob 3952�using System;
using System.Collections.Generic;
using System.IO;
using System.Data;
using Accord.Math;
using Accord.Statistics.Filters;
using System.Diagnostics;

namespace master.Classifiers
{
    public static class loadFunctions
    {
        // loadCSV assumes file has header and defaults to class being in the last position.
        public static (double[][], int[]) loadCSV(string path, int classPosition = -1)
        {
            Console.WriteLine("Loading data");

            List<double[]> features = new List<double[]>();
            List<int> classes = new List<int>(); 

            StreamReader reader = new StreamReader(File.OpenRead(path));
            //Remove header
            reader.ReadLine();

            string line = reader.ReadLine();
            if (classPosition == -1)
            {
                classPosition = line.Split(',').Length - 1;
            }

            int[] missingValues = new int[] { 5, 3, 2};
            while(!String.IsNullOrEmpty(line))
            {
                List<string> row = new List<string>(line.Split(','));
                try
                {
                    int classvalue = int.Parse(row[classPosition]);
                    if (classvalue == -1)
                    {
                        classvalue = 0;
                    }
                    classes.Add(classvalue);
                    row.RemoveAt(classPosition);
                }
                catch
                {
                    continue;
                }
                
                //Removing known missing values
                foreach(int missingVal in missingValues)
                {
                    row.RemoveAt(missingVal);
                }

                string source = row[1];
                int cat = -1;
                row.RemoveAt(1);
                if (source == "friend")
                {
                    cat = 0;
                }
                else if (source == "artist")
                {
                    cat = 1;
                }
                else if (source == "playlist")
                {
                    cat = 2;
                }
                else if (source == "album")
                {
                    cat = 3;
                }

                for(int i = 0; i < 4; i++)
                {
                    if (cat == i)
                    {
                        row.Add("1.0");
                    }
                    else
                    {
                        row.Add("0.0");
                    }
                }

                List<double> dbList = row.ConvertAll<double>(ToDouble);
                features.Add(dbList.ToArray());

                line = reader.ReadLine();
            }

            /*
            Stopwatch learnTimer = new Stopwatch();
            Stopwatch ApplyTimer = new Stopwatch();

            Console.WriteLine("Creating filter");
            Codification filter = new Codification();
            Console.WriteLine("Play stupid games win stupid prizes");
            learnTimer.Start();
            filter.Learn(rawData);
            learnTimer.Stop();

            ApplyTimer.Start();
            Console.WriteLine("Filtering data");
            DataTable filteredData = filter.Apply(rawData);
            ApplyTimer.Stop();
            Console.WriteLine("Writing filtered");

            Console.WriteLine("{0}", learnTimer.Elapsed);
            Console.WriteLine("{0}", ApplyTimer.Elapsed);
            */

            return (features.ToArray(), classes.ToArray());

        }

        private static double ToDouble(string input)
        {
            if (input != "?")
            {
                return double.Parse(input);
            }
            else
            {
                return -2.0;
            }
        }
    }
}
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blob 4955�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using Newtonsoft.Json;

namespace master.SpotifyAPI
{
    class SpotifyAPIClient2
    {
        private HttpClient HttpClient;
        private string ApiBase = "https://api.spotify.com/v1/";
        private string Callback;
        private ClietTokenManager TokenManager;

        public SpotifyAPIClient2()
        {
            this.HttpClient = new HttpClient();
            this.TokenManager = new ClietTokenManager(ref this.HttpClient);
        }

        private Task<HttpResponseMessage> GetAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetAsync(uri);
        }

        private Task<string> GetStringAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetStringAsync(uri);
        }

        public JObject GetSpotifyResource(string spotifyUri)
        {
            string[] subStrings = spotifyUri.Split(':');
            string endpoint = String.Format("{0}s/{1}", subStrings[1], subStrings[2]);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public List<JObject> GetMultipleSpotifyResources(string[] spotifyUris)
        {
            List<JObject> retVal = new List<JObject>();

            Dictionary<string, IEnumerable<string>> uriDict = new Dictionary<string, IEnumerable<string>>();
            uriDict["tracks"] = spotifyUris.Where(elem => elem.Split(":")[1] == "track");
            uriDict["albums"] = spotifyUris.Where(elem => elem.Split(":")[1] == "album");
            uriDict["artists"] = spotifyUris.Where(elem => elem.Split(":")[1] == "artist");

            var taskList = generateTasks(uriDict);
            while (taskList.Count > 0)
            {
                int index = Task.WaitAny(taskList.ToArray());
                Task<string> task = (Task<string>)taskList[index];
                taskList.RemoveAt(index);
                JObject result = JObject.Parse(task.Result);
                
                // UPDATE WITH result.ContainsKey when newtonsoft.json is updated
                JArray resultArr = result["tracks"].Count() > 0 ? (JArray)result["tracks"] : 
                    result["albums"].Count() > 0 ? (JArray)result["albums"] : (JArray)result["artists"];
                // TODO extract correct array
                foreach (JToken elem in resultArr)
                {
                    retVal.Add((JObject)elem);
                }
            }
            return retVal;
        }

        private List<Task> generateTasks(Dictionary<string, IEnumerable<string>> uriDict)
        {
            List<Task> taskList = new List<Task>();
            foreach (var kv in uriDict)
            {
                List<List<string>> subList = new List<List<string>>();
                List<string> value = kv.Value.ToList();
                int n = 20;
                while (value.Count > 0)
                {
                    if (value.Count > 20)
                    {
                        n = 20;
                    }
                    else
                    {
                        n = value.Count;
                    }
                    subList.Add(value.GetRange(0, n));
                }
                foreach (var list in subList)
                {
                    var getParameters = string.Join(',', list);
                    taskList.Add(GetStringAsyncValidToken(string.Format("{0}/{1}?ids={2}", this.ApiBase, kv.Key, getParameters)));
                }
            }
            return taskList;
        }

        /*
        public JObject GetTrack(string trackID)
        {
            string endpoint = String.Format("tracks/{0}", trackID);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public JObject getArist(string artistID)
        {
            string endpoint = String.Format("artists/{0}", artistID);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public JToken getAlbum(string albumID)
        {
            string endpoint = String.Format("albums/{0}", albumID);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }
        */
    }
}
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blob 7607�using System;
using System.Collections.Generic;
using System.Net;
using System.Net.Http;
using System.Net.NetworkInformation;
using Newtonsoft.Json.Linq;
using Newtonsoft.Json;
using System.Threading.Tasks;
using System.Linq;

namespace master.helpers
{
    class spotifyAPIClient
    {
        private string apiBase = "https://api.spotify.com/v1/";
        private string authenticationURI = "https://accounts.spotify.com/authorize/";
        private string oAuthToken { get; set; }
        private string callback { get; set; }

        public spotifyAPIClient(string oAuthToken)
        {
            this.oAuthToken = "Bearer " + oAuthToken;
        }

        public static string generateNewAuthUri(string clientID, string callback)
        {
            if (callback.Length == 0)
            {
                throw new Exception("No defined callback");
            }

            string state = "123"; // This should be a randomized string to double verify auth
            string scope = "";
            string authenticationURI = "https://accounts.spotify.com/authorize/";

            // Remember to use character encoding for symbols in the Uri
            // : -> %3A; / -> %2F
            // %20 for space in scope
            callback = System.Net.WebUtility.UrlEncode(callback);
            callback = callback.Replace(".", "%2E");
            string queryParams = string.Format("?client_id={0}&response_type=code&redirect_uri={1}&scope={2}&state={3}", clientID, callback, scope, state);
            return authenticationURI + queryParams;
        }

        public static string getIP()
        {
            return Dns.GetHostEntry(Dns.GetHostName())
                    .AddressList.First(
                    f => f.AddressFamily == System.Net.Sockets.AddressFamily.InterNetwork)
                    .ToString();
        }

        public static void newClientWithAuth()
        {
            string clientID = "c4ee2ce2fe4a41a8a2e4929bedb116eb";
            string ip = getIP();
            string callback = string.Format("http://{0}/", ip) ;
            // Open URL in browser
            string uri = spotifyAPIClient.generateNewAuthUri(clientID, callback);

            HttpListener listener = new HttpListener();
            listener.Prefixes.Add(callback);

            Console.WriteLine(uri);
            System.Diagnostics.Process.Start(uri);

            listener.Start();
            listener.GetContext();
            // TODO get GET params

            
        }
        
        public List<string> getFollowedArtists()
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);
            string endpoint = String.Format("me/following?type=artist");

            var getResult = client.GetAsync(this.apiBase + endpoint).Result;
            JObject result = JObject.Parse(getResult.Content.ReadAsStringAsync().Result);
            var item = result["artists"]["items"].First;
            var artistIDs = new List<string>();

            while (item != null)
            {
                artistIDs.Add(item["id"].ToString());
                item = item.Next;
            }
            return artistIDs;
        }

        public List<string> getArtistsAlbumIDs(List<string> artistIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);

            var tasks = new List<Task<HttpResponseMessage>>();
            List<string> albumIDs = new List<string>();
            foreach (var artist in artistIDs)
            {
                string uri = string.Format("{0}artists/{1}/albums", this.apiBase, artist);
                tasks.Add(client.GetAsync(uri));
            }
            Console.WriteLine("Tasks size: " + tasks.Count);
            while(tasks.Count > 0)
            { 
                int index = Task.WaitAny(tasks.ToArray());
                var result = tasks[index].Result;
                var jsonstring = result.Content.ReadAsStringAsync().Result;
                var albums = JObject.Parse(jsonstring);
                JArray array = (JArray)albums["items"];
                foreach (var album in array)
                {
                    albumIDs.Add(album["id"].ToString());
                }
                tasks.RemoveAt(index);
            }
            return albumIDs;
        }

        public Dictionary<string, DateTime> getAlbumDates(List<string> albumIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);

            var responses = new List<Task<HttpResponseMessage>>();
            while (albumIDs.Count > 0)
            {
                int n = 20;
                if (albumIDs.Count < n)
                {
                    n = albumIDs.Count;
                }
                var subset = albumIDs.GetRange(0, n);
                albumIDs.RemoveRange(0, n);

                string CSV = "";
                foreach (var id in subset)
                {
                    CSV = CSV + id + ",";
                }
                CSV = CSV.Remove(CSV.Length - 1);

                string uri = string.Format("{0}albums/?ids={1}", this.apiBase, CSV);
                responses.Add(client.GetAsync(uri));
            }

            Dictionary<string, DateTime> dates = new Dictionary<string, DateTime>();
            while (responses.Count > 0)
            {
                int index = Task.WaitAny(responses.ToArray());
                var result = responses[index].Result;
                string jsonString = result.Content.ReadAsStringAsync().Result;
                responses.RemoveAt(index);
                JArray albums = (JArray)JObject.Parse(jsonString)["albums"];
                foreach (var album in albums)
                {
                    string dateAsString = album["release_date"].ToString();
                    var stringElems = Array.ConvertAll(dateAsString.Split('-'), int.Parse);
                    switch (stringElems.Length)
                    {
                        case 1:
                            stringElems = new int[] { stringElems[0], 1, 1 };
                            break;
                        case 2:
                            stringElems = new int[] { stringElems[0], stringElems[1], 1 };
                            break;
                    }
                    dates[album["id"].ToString()] = new DateTime(stringElems[0], stringElems[1], stringElems[2]);
                }
            }
            return dates;
        }

        public List<string> getAlbumsReleasedAfter(DateTime dateTime, Dictionary<string, DateTime> dates)
        {
            List<string> results = new List<string>();
            foreach(KeyValuePair<string,DateTime> elem in dates)
            {
                if (dateTime < elem.Value)
                {
                    results.Add(elem.Key);
                }
            }
            return results;
        }

        public List<string> getUnnotifiedAlbums(DateTime lastNotification)
        {
            var artists = this.getFollowedArtists();
            var albumIds = this.getArtistsAlbumIDs(artists);
            var albumDates = this.getAlbumDates(albumIds);
            return this.getAlbumsReleasedAfter(lastNotification, albumDates);
        }

    }
}
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blob 12039�using System;
using System.Collections.Generic;
using System.Net;
using System.Net.Http;
using Newtonsoft.Json.Linq;
using System.Threading.Tasks;
using System.Linq;

namespace master.helpers
{
    class spotifyAPIClient
    {
        private string apiBase = "https://api.spotify.com/v1/";
        private string authenticationURI = "https://accounts.spotify.com/authorize/";
        private string oAuthToken { get; set; }
        private string callback { get; set; }
        private string refreshToken { get; set; }
        private DateTime tokenInvalidAfter { get; set; }
        public Dictionary<string, JToken> SpotifyAlbums { get => spotifyAlbums; set => spotifyAlbums = value; }

        private Dictionary<string, JToken> spotifyAlbums;

        public spotifyAPIClient(string oAuthToken, DateTime tokenInvalidAfter = default(DateTime), 
            string refreshToken = "")
        {
            this.oAuthToken = "Bearer " + oAuthToken;
            this.spotifyAlbums = new Dictionary<string, JToken>();
            this.refreshToken = refreshToken;
            if (tokenInvalidAfter == default(DateTime))
            {
                this.tokenInvalidAfter = DateTime.Now.AddMinutes(55);
            }
        }

        public static string generateNewAuthUri(string clientID, string callback)
        {
            if (callback.Length == 0)
            {
                throw new Exception("No defined callback");
            }

            // string state = "123"; // This should be a randomized string to double verify auth
            string scope = "user-follow-read";
            string authenticationURI = "https://accounts.spotify.com/authorize/";

            // Remember to use character encoding for symbols in the Uri
            // : -> %3A; / -> %2F
            // %20 for space in scope
            callback = System.Net.WebUtility.UrlEncode(callback);
            callback = callback.Replace(".", "%2E");
            string queryParams = string.Format("?client_id={0}&response_type=code&redirect_uri={1}&scope={2}", clientID, callback, scope);
            return authenticationURI + queryParams;
        }

        public static string getIP()
        {
            return Dns.GetHostEntry(Dns.GetHostName())
                    .AddressList.First(
                    f => f.AddressFamily == System.Net.Sockets.AddressFamily.InterNetwork)
                    .ToString();
        }

        public static spotifyAPIClient newClientWithAuth()
        {
            string clientID = "c4ee2ce2fe4a41a8a2e4929bedb116eb";
            string clientSecret = "6b27bd8cef41421a89143b374ef69712";
            string ip = getIP();
            // port set below
            string callback = string.Format("http://{0}:{1}/", ip, "8080") ;
            // Open URL in browser
            string uri = spotifyAPIClient.generateNewAuthUri(clientID, callback);
            HttpListener listener = new HttpListener();
            listener.Prefixes.Add(callback);
            Console.WriteLine(uri);
            // System.Diagnostics.Process.Start(uri);

            listener.Start();
            var context = listener.GetContext();
            // TODO get GET 
            var queryString = context.Request.QueryString;
            /*
                if (queryString["state"] != "123")
                {
                    throw new Exception("Incorrect state");
                }
            */
            var code = queryString["code"];
            var response = context.Response;
            byte[] buffer = System.Text.Encoding.UTF8.GetBytes("<HTML><BODY>Login complete</BODY></HTML>");
            // Get a response stream and write the response to it.
            response.ContentLength64 = buffer.Length;
            System.IO.Stream output = response.OutputStream;
            output.Write(buffer, 0, buffer.Length);
            output.Close();
            listener.Stop();

            HttpClient client = new HttpClient();

            var base64 = Convert.ToBase64String(System.Text.Encoding.Unicode.GetBytes(clientID + ":" + clientSecret));
            client.DefaultRequestHeaders.Add("Authorization", "Basic " + base64);

            List<KeyValuePair<string, string>> postBodyParams = new List<KeyValuePair<string, string>>();
            postBodyParams.Add(new KeyValuePair<string, string>("grant_type", "authorization_code"));
            postBodyParams.Add(new KeyValuePair<string, string>("code", code));
            postBodyParams.Add(new KeyValuePair<string, string>("redirect_uri", callback));

            var task = client.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postBodyParams));
            var postResponse = task.Result;
            if (!postResponse.IsSuccessStatusCode)
            {
                Console.WriteLine(postResponse.Content.ReadAsStringAsync().Result);
                throw new Exception("token post reques failed");
            }
            JObject jsonResponse = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string OAuthToken = jsonResponse["access_token"].ToString();
            DateTime expiresIn = DateTime.Now.AddSeconds(int.Parse(jsonResponse["expires_in"].ToString()));
            string refreshToken = jsonResponse["refresh_token"].ToString();

            return new spotifyAPIClient(OAuthToken, expiresIn, refreshToken);
        }
        
        public List<string> getFollowedArtists()
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);
            string endpoint = String.Format("me/following?type=artist");

            var getResult = client.GetAsync(this.apiBase + endpoint).Result;
            JObject result = JObject.Parse(getResult.Content.ReadAsStringAsync().Result);
            var item = result["artists"]["items"].First;
            var artistIDs = new List<string>();

            while (item != null)
            {
                artistIDs.Add(item["id"].ToString());
                item = item.Next;
            }
            return artistIDs;
        }

        public List<string> getArtistsAlbumIDs(List<string> artistIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);

            var tasks = new List<Task<HttpResponseMessage>>();
            List<string> albumIDs = new List<string>();
            foreach (var artist in artistIDs)
            {
                string uri = string.Format("{0}artists/{1}/albums", this.apiBase, artist);
                tasks.Add(client.GetAsync(uri));
            }

            while(tasks.Count > 0)
            { 
                int index = Task.WaitAny(tasks.ToArray());
                var result = tasks[index].Result;
                var jsonstring = result.Content.ReadAsStringAsync().Result;
                var albums = JObject.Parse(jsonstring);
                JArray array = (JArray)albums["items"];
                foreach (var album in array)
                {
                    albumIDs.Add(album["id"].ToString());
                }
                tasks.RemoveAt(index);
            }
            return albumIDs;
        }

        private List<Task> albumTaskHandler(List<Task> tasks)
        { 
            tasks.Add(new Task(() => System.Threading.Thread.Sleep(5000) ));
            while (tasks.Count > 1)
            {
                int index = Task.WaitAny(tasks.ToArray());
                if (tasks[index].GetType() == typeof(Task))
                {
                    tasks.RemoveAt(index);
                    
                    return tasks;
                }
                var result = ((Task<HttpResponseMessage>)tasks[index]).Result;
                string jsonString = result.Content.ReadAsStringAsync().Result;
                tasks.RemoveAt(index);
                JArray albums = (JArray)JObject.Parse(jsonString)["albums"];
                foreach (var album in albums)
                {
                    this.SpotifyAlbums.Add(album["uri"].ToString(), album);
                }
            }
            return new List<Task>();
        }

        private List<Task> getAlbumRequestTasks(HttpClient client, List<string> albumIDs)
        {
            var getTasks = new List<Task>();
            while (albumIDs.Count > 0)
            {
                int n = 20;
                if (albumIDs.Count < n)
                {
                    n = albumIDs.Count;
                }
                var subset = albumIDs.GetRange(0, n);
                albumIDs.RemoveRange(0, n);

                string CSV = "";
                foreach (var id in subset)
                {
                    CSV = CSV + id + ",";
                }
                CSV = CSV.Remove(CSV.Length - 1);

                string uri = string.Format("{0}albums/?ids={1}", this.apiBase, CSV);
                getTasks.Add(client.GetAsync(uri));
            }

            return getTasks;
        }

        public void getAndStoreAlbums(List<string> albumIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);

            var responses = this.getAlbumRequestTasks(client, albumIDs);

            responses = this.albumTaskHandler(responses);

            while (responses.Count > 0)
            {
                List<string> missingIDs = new List<string>();
                foreach(string id in albumIDs)
                {
                    if (!this.SpotifyAlbums.ContainsKey(id))
                    {
                        missingIDs.Add(id);
                    }
                }
                var restartedTasks = this.getAlbumRequestTasks(client, missingIDs);
                responses = albumTaskHandler(restartedTasks);
            }
        }

        // TODO get album dates
        public Dictionary<string, DateTime> getAlbumDates()
        {
            Dictionary<string, DateTime> dates = new Dictionary<string, DateTime>();
            foreach (var album in this.SpotifyAlbums.Values)
            {
                string dateAsString = album["release_date"].ToString();
                var stringElems = Array.ConvertAll(dateAsString.Split('-'), int.Parse);
                switch (stringElems.Length)
                {
                    case 1:
                        stringElems = new int[] { stringElems[0], 1, 1 };
                        break;
                    case 2:
                        stringElems = new int[] { stringElems[0], stringElems[1], 1 };
                        break;
                }
                dates[album["id"].ToString()] = new DateTime(stringElems[0], stringElems[1], stringElems[2]);
            }
            return dates;
        }

        public List<string> getAlbumsReleasedAfter(DateTime dateTime, Dictionary<string, DateTime> dates)
        {
            List<string> results = new List<string>();
            foreach(KeyValuePair<string,DateTime> elem in dates)
            {
                if (dateTime < elem.Value)
                {
                    results.Add(elem.Key);
                }
            }
            return results;
        }

        public List<string> getUnnotifiedAlbums(DateTime lastNotification)
        {
            var artists = this.getFollowedArtists();
            Console.WriteLine(DateTime.Now);
            var albumIds = this.getArtistsAlbumIDs(artists);
            Console.WriteLine(DateTime.Now);
            this.getAndStoreAlbums(albumIds);
            Console.WriteLine(DateTime.Now);
            return this.getAlbumsReleasedAfter(lastNotification, this.getAlbumDates());
        }
        
    }
}
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blob 1548�<?xml version="1.0" encoding="utf-8" standalone="no"?>
<Project ToolsVersion="14.0" xmlns="http://schemas.microsoft.com/developer/msbuild/2003">
  <PropertyGroup Condition=" '$(ExcludeRestorePackageImports)' != 'true' ">
    <RestoreSuccess Condition=" '$(RestoreSuccess)' == '' ">True</RestoreSuccess>
    <RestoreTool Condition=" '$(RestoreTool)' == '' ">NuGet</RestoreTool>
    <ProjectAssetsFile Condition=" '$(ProjectAssetsFile)' == '' ">D:\master\master\obj\project.assets.json</ProjectAssetsFile>
    <NuGetPackageRoot Condition=" '$(NuGetPackageRoot)' == '' ">$(UserProfile)\.nuget\packages\</NuGetPackageRoot>
    <NuGetPackageFolders Condition=" '$(NuGetPackageFolders)' == '' ">C:\Users\Mats\.nuget\packages\;C:\Program Files\dotnet\sdk\NuGetFallbackFolder</NuGetPackageFolders>
    <NuGetProjectStyle Condition=" '$(NuGetProjectStyle)' == '' ">PackageReference</NuGetProjectStyle>
    <NuGetToolVersion Condition=" '$(NuGetToolVersion)' == '' ">4.5.0</NuGetToolVersion>
  </PropertyGroup>
  <PropertyGroup>
    <MSBuildAllProjects>$(MSBuildAllProjects);$(MSBuildThisFileFullPath)</MSBuildAllProjects>
  </PropertyGroup>
  <ImportGroup Condition=" '$(ExcludeRestorePackageImports)' != 'true' ">
    <Import Project="C:\Program Files\dotnet\sdk\NuGetFallbackFolder\microsoft.netcore.app\2.0.0\build\netcoreapp2.0\Microsoft.NETCore.App.props" Condition="Exists('C:\Program Files\dotnet\sdk\NuGetFallbackFolder\microsoft.netcore.app\2.0.0\build\netcoreapp2.0\Microsoft.NETCore.App.props')" />
  </ImportGroup>
</Project>
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blob 3414�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Http;
using System.Threading;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using master.UserService;

namespace master.HttpService
{
    class HttpWorker
    {
        private HttpListener listener;
        private bool stopFlag;
        private HttpClient HttpClient;
        private Dictionary<string, UserService.UserAgent> Users;
        private Mutex UserMutex;

        public HttpWorker(ref Dictionary<string, UserService.UserAgent> users)
        {
            this.listener = new HttpListener();
            this.stopFlag = false;
            this.Users = users;
            // this.UserMutex = userMutex;
        }

        public async Task ListenAndServeAsync(HttpClient httpClient = null)
        {
            this.HttpClient = httpClient ?? new HttpClient();
            HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string projectIP = HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            HttpClient.DefaultRequestHeaders.Clear();

            listener.Prefixes.Add(string.Format("{0}:80", projectIP));

            while (!stopFlag)
            {
                HttpListenerContext context = await listener.GetContextAsync();

                string rawUrl = context.Request.RawUrl;
                switch (rawUrl.Split('?')[0])
                {
                    case "/updateUser":
                        HandleUpdateUser(context);
                        break;
                    case "/callback":
                        HandleCallback(context);
                        break;
                    default:
                        break;
                }
            }
        }

        private void HandleUpdateUser(HttpListenerContext context)
        {

        }

        private void HandleCallback(HttpListenerContext context)
        {
            var queryParams = context.Request.QueryString;
            string authCode = queryParams["code"];
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string callback = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

            var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
            JObject responseJson = JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);

            // Create new user
            // Need to get some ID
            string id = "placeholderID";
            UserMutex.WaitOne();
            UserService.UserAgent user = new UserService.UserAgent(id, responseJson);
            Users.Add(id, user);
            UserMutex.ReleaseMutex();
        }

        public void Stop()
        {
            this.stopFlag = true;
        }

    }
}
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blob 5903�using System;
using System.Security.Cryptography.X509Certificates;
using System.Text;
using Google.Apis.Auth.OAuth2;
using System.Net.Http;
using Newtonsoft.Json.Linq;
using System.Security.Cryptography;
using Google.Apis.Http;
using System.IO;
using System.Web;

namespace master.Firebase
{
    class FirebaseCredentials
    {

        ConfigurableHttpClient httpClient;
        ServiceCredential credential;


        public FirebaseCredentials()
        {
            /*
            this.googleCredential = GoogleCredential.FromFile
                (@"/home/matsj54/dotnet/fir-notificationexample-5fee4-firebase-adminsdk-sm5lk-83352d176d.json")
                .CreateScoped("https://www.googleapis.com/auth/firebase.messaging").UnderlyingCredential
                as ServiceAccountCredential;
            */
            string path = @"/home/matsj54/dotnet/fir-notificationexample-5fee4-firebase-adminsdk-sm5lk-83352d176d.json";

            string jsonCredential = File.ReadAllText(path);
            this.httpClient = new ConfigurableHttpClient(new ConfigurableMessageHandler(new HttpClientHandler()));
            credential = GoogleCredential.FromJson(jsonCredential).CreateScoped("https://www.googleapis.com/auth/firebase.messaging").UnderlyingCredential as ServiceCredential;

            credential.Initialize(httpClient);
            //googleCredential.Initialize(httpClient);
        }

        private string GetAuthToken()
        {
            return credential.GetAccessTokenForRequestAsync().Result;
        }

        private HttpRequestMessage GenerateRequest(HttpContent content)
        {
            Console.WriteLine("generating request");
            HttpRequestMessage req = new HttpRequestMessage(HttpMethod.Post, "https://fcm.googleapis.com/v1/projects/fir-notificationexample-5fee4/messages:send");
            string authToken = GetAuthToken();
            //Console.WriteLine($"Token: {authToken}");
            req.Headers.Add("Authorization", "Bearer " + authToken);
            req.Content = content;
            return req;
        }

        public void SendNotification(INotification notification, string userToken)
        {
            JObject reqBody = new JObject();
            //reqBody["validate_only"] = true;
            JObject message = notification.PushNotification;
            message["data"]["msg_type"] = "notification";
            message["data"]["msg_id"] = notification.Id;
            message["token"] = userToken;
            reqBody["message"] = message;
            var req = GenerateRequest(new StringContent(reqBody.ToString()));
            HttpResponseMessage response = httpClient.SendAsync(req).Result;

            //Console.WriteLine("FBC response follows");
            //Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }

        public void SendBatch(INotification[] notifications, string userToken, string id)
        {
            JObject reqBody = new JObject();
            //reqBody["validate_only"] = true;
            JArray messages = new JArray();
            foreach(var notification in notifications)
            {
                messages.Add(notification.PushNotification);
            }
            JObject message = new JObject();
            JObject data = new JObject();
            data["msg_type"] = "notification_batch";
            data["msg_id"] = id;
            data["notifications"] = messages;
            message["data"] = data;
            message["token"] = userToken;
            reqBody["message"] = message;
            var req = GenerateRequest(new StringContent(reqBody.ToString()));
            HttpResponseMessage response = httpClient.SendAsync(req).Result;
            Console.WriteLine("FBC response follows");
            Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }
        /*
        public void SendNotificationToAll(INotification notification)
        {
            JObject reqBody = new JObject();
            reqBody["validate_only"] = false;
            JObject message = notification.PushNotification;
            message["token"] = userToken;
            reqBody["message"] = message;
            Console.WriteLine(reqBody);
            var req = GenerateRequest(new StringContent(reqBody.ToString()));

            HttpResponseMessage response = httpClient.SendAsync(req).Result;

            Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }
        */
        public void SendUrl(string fbToken)
        {
            SHA256 sha = SHA256.Create();
            byte[] input = Encoding.UTF8.GetBytes(fbToken);
            var shaBytes = sha.ComputeHash(input);
            string state = Convert.ToBase64String(shaBytes);
            state = HttpUtility.UrlEncode(state);

            string spotifyUrl = string.Format(@"https://accounts.spotify.com/authorize/?"
                + "client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&"
                + "redirect_uri=http%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&"
                + "scope=user-read-private%20user-follow-read&state={0}", state);

            Console.WriteLine(spotifyUrl);
            JObject reqBody = new JObject();
            //reqBody["validate_only"] = false;
            JObject message = new JObject();
            message["token"] = fbToken;
            JObject data = new JObject();
            data["msg_type"] = "spotify_url";
            data["spotify_url"] = spotifyUrl;
            message["data"] = data;
            reqBody["message"] = message;
            var content = new StringContent(reqBody.ToString());
            var request = GenerateRequest(content);
            HttpResponseMessage responseMessage = httpClient.SendAsync(request).Result;
        }
    }
}
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blob 2668�using System;
using System.Collections.Generic;
using System.Linq;
using System.Net.Http;
using System.Text;

namespace master.Selection
{
    class GreedySelector : Selector
    {
        private List<INotification> sortedArray;

        public GreedySelector(List<INotification> unsortedNotifications, int dataconstraint) : base(unsortedNotifications, dataconstraint)
        {
            orderNotifications();
        }

        public override INotification[] getSelection()
        {
            int totalData = 0;
            var retVal = new List<INotification>();
            Console.WriteLine($"elems in array: {sortedArray.Count}");
            while(totalData < dataConstraint && sortedArray.Count > 0)
            {
                var next = sortedArray[sortedArray.Count - 1];
                if (totalData + next.DataCost > dataConstraint)
                {
                    Console.WriteLine($"Capacity: {dataConstraint}, best score: {retVal.Sum(elem => elem.Score)}, total used: {retVal.Sum(elem => elem.DataCost)}");
                    return retVal.ToArray();
                }
                sortedArray.RemoveAt(sortedArray.Count - 1);
            }
            Console.WriteLine($"Capacity: {dataConstraint}, best score: {retVal.Sum(elem => elem.Score)}, total used: {retVal.Sum(elem => elem.DataCost)}");
            return retVal.ToArray();
        }

        public override INotification[] nextBatch()
        {
            if (sortedArray.Count <= 0)
            {
                throw new SelectionException();
            }
            var retVal = sortedArray[sortedArray.Count-1];
            sortedArray.RemoveAt(sortedArray.Count - 1);
            return new INotification[] { retVal};
        }

        public void orderNotifications()
        {
            var items = notifications;
            items.Sort(compareNotificationsData);
            this.sortedArray = items;
        }

        private int compareNotificationsData(INotification notX, INotification notY)
        {
            try
            {
                double totalX = notX.Score / notX.DataCost;
                double totalY = notY.Score / notY.DataCost;

            if (totalX < totalY)
            {
                return -1;
            }
            else if(totalX == totalY)
            {
                return 0;
            }
            return 1;
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return 0;
        }

    }
}
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blob 14263�using System;
using System.Collections.Generic;
using System.Net;
using System.Net.Http;
using Newtonsoft.Json.Linq;
using System.Threading.Tasks;
using System.Linq;

namespace master.helpers
{
    class spotifyAPIClient
    {
        private string apiBase = "https://api.spotify.com/v1/";
        private string authenticationURI = "https://accounts.spotify.com/authorize/";
        private string oAuthToken { get; set; }
        private string callback { get; set; }
        private string refreshToken { get; set; }
        private DateTime tokenInvalidAfter { get; set; }
        public Dictionary<string, JToken> SpotifyAlbums { get => spotifyAlbums; set => spotifyAlbums = value; }

        private Dictionary<string, JToken> spotifyAlbums;

        public spotifyAPIClient(string oAuthToken, DateTime tokenInvalidAfter = default(DateTime), 
            string refreshToken = "")
        {
            this.oAuthToken = "Bearer " + oAuthToken;
            this.spotifyAlbums = new Dictionary<string, JToken>();
            this.refreshToken = refreshToken;
            if (tokenInvalidAfter == default(DateTime))
            {
                this.tokenInvalidAfter = DateTime.Now.AddMinutes(55);
            }
        }

        public static string generateNewAuthUri(string clientID, string callback)
        {
            if (callback.Length == 0)
            {
                throw new Exception("No defined callback");
            }

            // string state = "123"; // This should be a randomized string to double verify auth
            string scope = "user-follow-read";
            string authenticationURI = "https://accounts.spotify.com/authorize/";

            // Remember to use character encoding for symbols in the Uri
            // : -> %3A; / -> %2F
            // %20 for space in scope
            callback = System.Net.WebUtility.UrlEncode(callback);
            callback = callback.Replace(".", "%2E");
            string queryParams = string.Format("?client_id={0}&response_type=code&redirect_uri={1}&scope={2}", clientID, callback, scope);
            return authenticationURI + queryParams;
        }

        public static string getIP()
        {
            return Dns.GetHostEntry(Dns.GetHostName())
                    .AddressList.First(
                    f => f.AddressFamily == System.Net.Sockets.AddressFamily.InterNetwork)
                    .ToString();
        }

        public static spotifyAPIClient newClientWithAuth()
        {
            string clientID = "c4ee2ce2fe4a41a8a2e4929bedb116eb";
            string clientSecret = "6b27bd8cef41421a89143b374ef69712";
            string ip = getIP();
            // port set below
            string callback = string.Format("http://{0}:{1}/", ip, "8080") ;
            // Open URL in browser
            string uri = spotifyAPIClient.generateNewAuthUri(clientID, callback);
            HttpListener listener = new HttpListener();
            listener.Prefixes.Add(callback);
            Console.WriteLine(uri);
            // System.Diagnostics.Process.Start(uri);

            listener.Start();
            var context = listener.GetContext();
            // TODO get GET 
            var queryString = context.Request.QueryString;

            var state = "123";
            if (queryString["state"] != "123")
            {
                throw new Exception("Incorrect state");
            }
            string code = queryString["code"];

            var response = context.Response;
            byte[] buffer = System.Text.Encoding.UTF8.GetBytes("<HTML><BODY>Login complete</BODY></HTML>");
            // Get a response stream and write the response to it.
            response.ContentLength64 = buffer.Length;
            System.IO.Stream output = response.OutputStream;
            output.Write(buffer, 0, buffer.Length);
            output.Close();
            listener.Stop();


            HttpClient client = new HttpClient();

            List<KeyValuePair<string, string>> postBodyParams = new List<KeyValuePair<string, string>>();
            postBodyParams.Add(new KeyValuePair<string, string>("grant_type", "authorization_code"));
            postBodyParams.Add(new KeyValuePair<string, string>("code", code));
            postBodyParams.Add(new KeyValuePair<string, string>("redirect_uri", callback));

            postBodyParams.Add(new KeyValuePair<string, string>("client_id", clientID));
            postBodyParams.Add(new KeyValuePair<string, string>("client_secret", clientSecret));

            var task = client.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postBodyParams));
            var postResponse = task.Result;
            if (!postResponse.IsSuccessStatusCode)
            {
                Console.WriteLine(postResponse.Content.ReadAsStringAsync().Result);
                throw new Exception("token post request failed");
            }
            JObject jsonResponse = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string OAuthToken = jsonResponse["access_token"].ToString();
            DateTime expiresIn = DateTime.Now.AddSeconds(int.Parse(jsonResponse["expires_in"].ToString()));
            string refreshToken = jsonResponse["refresh_token"].ToString();

            return new spotifyAPIClient(OAuthToken, expiresIn, refreshToken);
        }
        
        public List<string> getFollowedArtists()
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);
            string endpoint = String.Format("me/following?type=artist");

            var getResult = client.GetAsync(this.apiBase + endpoint).Result;
            JObject result = JObject.Parse(getResult.Content.ReadAsStringAsync().Result);
            var item = result["artists"]["items"].First;
            var artistIDs = new List<string>();

            while (item != null)
            {
                artistIDs.Add(item["id"].ToString());
                item = item.Next;
            }
            return artistIDs;
        }

        public List<string> getArtistsAlbumIDs(List<string> artistIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);

            var tasks = new List<Task<HttpResponseMessage>>();
            List<string> albumIDs = new List<string>();
            foreach (var artist in artistIDs)
            {
                string uri = string.Format("{0}artists/{1}/albums", this.apiBase, artist);
                tasks.Add(client.GetAsync(uri));
            }

            while(tasks.Count > 0)
            { 
                int index = Task.WaitAny(tasks.ToArray());
                var result = tasks[index].Result;
                var jsonstring = result.Content.ReadAsStringAsync().Result;
                var albums = JObject.Parse(jsonstring);
                JArray array = (JArray)albums["items"];
                foreach (var album in array)
                {
                    albumIDs.Add(album["id"].ToString());
                }
                tasks.RemoveAt(index);
            }
            return albumIDs;
        }

        private List<Task> albumTaskHandler(List<Task> tasks)
        { 
            tasks.Add(new Task(() => System.Threading.Thread.Sleep(5000) ));
            while (tasks.Count > 1)
            {
                int index = Task.WaitAny(tasks.ToArray());
                if (tasks[index].GetType() == typeof(Task))
                {
                    tasks.RemoveAt(index);
                    
                    return tasks;
                }
                var result = ((Task<HttpResponseMessage>)tasks[index]).Result;
                string jsonString = result.Content.ReadAsStringAsync().Result;
                tasks.RemoveAt(index);
                JArray albums = (JArray)JObject.Parse(jsonString)["albums"];
                foreach (var album in albums)
                {
                    this.SpotifyAlbums.Add(album["uri"].ToString(), album);
                }
            }
            return new List<Task>();
        }

        private List<Task> getAlbumRequestTasks(HttpClient client, List<string> albumIDs)
        {
            var getTasks = new List<Task>();
            while (albumIDs.Count > 0)
            {
                int n = 20;
                if (albumIDs.Count < n)
                {
                    n = albumIDs.Count;
                }
                var subset = albumIDs.GetRange(0, n);
                albumIDs.RemoveRange(0, n);

                string CSV = "";
                foreach (var id in subset)
                {
                    CSV = CSV + id + ",";
                }
                CSV = CSV.Remove(CSV.Length - 1);

                string uri = string.Format("{0}albums/?ids={1}", this.apiBase, CSV);
                getTasks.Add(client.GetAsync(uri));
            }

            return getTasks;
        }

        public void getAndStoreAlbums(List<string> albumIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);

            var responses = this.getAlbumRequestTasks(client, albumIDs);

            responses = this.albumTaskHandler(responses);

            while (responses.Count > 0)
            {
                List<string> missingIDs = new List<string>();
                foreach(string id in albumIDs)
                {
                    if (!this.SpotifyAlbums.ContainsKey(id))
                    {
                        missingIDs.Add(id);
                    }
                }
                var restartedTasks = this.getAlbumRequestTasks(client, missingIDs);
                responses = albumTaskHandler(restartedTasks);
            }
        }

        // TODO get album dates
        public Dictionary<string, DateTime> getAlbumDates()
        {
            Dictionary<string, DateTime> dates = new Dictionary<string, DateTime>();
            foreach (var album in this.SpotifyAlbums.Values)
            {
                string dateAsString = album["release_date"].ToString();
                var stringElems = Array.ConvertAll(dateAsString.Split('-'), int.Parse);
                switch (stringElems.Length)
                {
                    case 1:
                        stringElems = new int[] { stringElems[0], 1, 1 };
                        break;
                    case 2:
                        stringElems = new int[] { stringElems[0], stringElems[1], 1 };
                        break;
                }
                dates[album["id"].ToString()] = new DateTime(stringElems[0], stringElems[1], stringElems[2]);
            }
            return dates;
        }

        public List<string> getAlbumsReleasedAfter(DateTime dateTime, Dictionary<string, DateTime> dates)
        {
            List<string> results = new List<string>();
            foreach(KeyValuePair<string,DateTime> elem in dates)
            {
                if (dateTime < elem.Value)
                {
                    results.Add(elem.Key);
                }
            }
            return results;
        }

        public JToken getTrack(string trackID)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);
            string endpoint = String.Format("tracks/{0}", trackID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public JToken getArist(string artistID)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);
            string endpoint = String.Format("artists/{0}", artistID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public JToken getAlbum(string albumID)
        {
            // If an album is already in the dictionary. Return the album from the dict
            if (this.SpotifyAlbums.ContainsKey(albumID))
            {
                return this.spotifyAlbums[albumID];
            }

            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);
            string endpoint = String.Format("albums/{0}", albumID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public bool isFollowingArtist(string artistID)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);
            string endpoint = String.Format("me/following/contains?type=user&ids={0}", artistID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultString = result.Content.ReadAsStringAsync().Result;
            JArray booleans = JArray.Parse(resultString);
            return booleans[0].ToString() == "true";
        }

        public List<string> getUnnotifiedAlbums(DateTime lastNotification)
        {
            var artists = this.getFollowedArtists();
            Console.WriteLine(DateTime.Now);
            var albumIds = this.getArtistsAlbumIDs(artists);
            Console.WriteLine(DateTime.Now);
            this.getAndStoreAlbums(albumIds);
            Console.WriteLine(DateTime.Now);
            return this.getAlbumsReleasedAfter(lastNotification, this.getAlbumDates());
        }
        
    }
}
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blob 5528�    using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;
using Accord.MachineLearning.DecisionTrees;
using System.Net.Http;
using master.SpotifyAPI;

namespace master
{
    static class SingleFunctions
    {
        public static double evaluateTrack(string trackID, SpotifyAPIClient api)
        {
            JToken track = api.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            double hour = (double)DateTime.Now.Hour;
            double trackPop = double.Parse(track["popularity"].ToString());

            string albumID = track["album"]["id"].ToString();
            JToken album = api.getAlbum(albumID);
            double albumPop = double.Parse(album["popularity"].ToString());

            // Get the ID of the first Artist listed for the track.
            string artistID = ((JArray)track["artists"])[0]["id"].ToString();
            JToken artist = api.getArist(artistID);
            double artistPop = double.Parse(artist["popularity"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double favoriteArtist = System.Convert.ToDouble(api.isFollowingArtist(artistID));
            // TODO: Fix multiple sources
            string source = "artist";
            double[] oneHot = { 0, 0, 1, 0 };

            double[] featuresArr = { hour, trackPop, albumPop, artistPop, tDuration, artistFollowers,
            favoriteArtist};

            List<double> features = new List<double>(featuresArr);
            features.AddRange(oneHot);

            return evaluateFeatures(features);

        }

        public static double EvaluateAlbum(string albumID, SpotifyAPIClient api)
        {
            JToken album = api.getAlbum(albumID);
            double albumPop = double.Parse(album["popularity"].ToString());
            JArray tracksSimplified = (JArray)album["tracks"]["items"];
            JArray artistsSimplified = (JArray)album["artists"];
            JToken artist = api.getArist(artistsSimplified[0]["id"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double artistPop = double.Parse(artist["popularity"].ToString());
            double favoriteArtist = System.Convert.ToDouble(api.isFollowingArtist(artist["id"].ToString()));
            double totalScore = 0;
            // Consider making the API client work async
            foreach(JToken trackSimplified in tracksSimplified)
            {
                JToken track = api.getTrack(trackSimplified["id"].ToString());
                double hour = (double)DateTime.Now.Hour;
                double trackPop = double.Parse(track["popularity"].ToString());
                double trackDuration = double.Parse(track["duration_ms"].ToString());
                double[] featuresArr = { hour, trackPop, albumPop, artistPop, trackDuration, artistFollowers,
            favoriteArtist};

                // TODO: Fix multiple sources
                string source = "artist";
                double[] oneHot = { 0, 0, 1, 0 };

                List<double> features = new List<double>(featuresArr);
                features.AddRange(oneHot);

                totalScore += evaluateFeatures(features);
            }

            return totalScore;

        }

        public static double evaluateFeatures(List<double> features)
        {
            if (features.Count != 11)
            {
                throw new Exception("feature input does not contain 11 elements");
            }
            HttpClient client = new HttpClient();
            string endpoint = "http://localhost:27015/?features=" + string.Join('-', features);
            var result = client.GetAsync(endpoint).Result;
            JToken JsonResult = JObject.Parse(result.Content.ReadAsStringAsync().Result);

            try
            {
                if (double.Parse(JsonResult["result"].ToString()) > 0)
                {
                    Console.WriteLine(JsonResult["result"].ToString());
                }
                return double.Parse(JsonResult["result"].ToString());
            }
            catch
            {
                throw new Exception("Invalid GET result, unable to parse to Double");
            }

        }
        
        // Expand to accept all types of spotify resources
        public static int estimateCost(string trackID, SpotifyAPIClient api)
        {
            JToken track = api.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            /*
            JArray images = (JArray) track["album"]["images"];
            JToken smallestImage = images[0];
            int smallestHeight = 0;
            int smallestWidth = 0;
            for (int i = 1; i < images.Count; i++)
            {
                int height = int.Parse( images[i]["height"].ToString());
                int width = int.Parse(images[i]["width"].ToString());

                smallestHeight = int.Parse(smallestImage["height"].ToString());
                smallestWidth = int.Parse(smallestImage["width"].ToString());
                if (height < smallestHeight && width < smallestWidth)
                {
                    smallestImage = images[i];
                }
            }
            */
            return tDuration;
        }
    }
}
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blob 15597�using System;
using System.Collections.Generic;
using System.Net;
using System.Net.Http;
using Newtonsoft.Json.Linq;
using System.Threading.Tasks;
using System.Linq;

namespace master.SpotifyAPI
{
    class SpotifyAPIClient
    {
        private string apiBase = "https://api.spotify.com/v1/";
        private string authenticationURI = "https://accounts.spotify.com/authorize/";
        private string OAuthToken { get; set; }
        private string Callback { get; set; }
        private string RefreshToken { get; set; }
        private DateTime TokenInvalidAfter { get; set; }
        public Dictionary<string, JToken> SpotifyAlbums { get => spotifyAlbums; set => spotifyAlbums = value; }

        private Dictionary<string, JToken> spotifyAlbums;

        public SpotifyAPIClient(string oAuthToken, DateTime tokenInvalidAfter = default(DateTime), 
            string refreshToken = "")
        {
            this.OAuthToken = "Bearer " + oAuthToken;
            this.spotifyAlbums = new Dictionary<string, JToken>();
            this.RefreshToken = refreshToken;
            if (tokenInvalidAfter == default(DateTime))
            {
                this.TokenInvalidAfter = DateTime.Now.AddMinutes(55);
            }
        }

        public static string generateNewAuthUri(string clientID, string callback)
        {
            if (callback.Length == 0)
            {
                throw new Exception("No defined callback");
            }

            // string state = "123"; // This should be a randomized string to double verify auth
            string scope = "user-follow-read";
            string authenticationURI = "https://accounts.spotify.com/authorize/";

            // Remember to use character encoding for symbols in the Uri
            // : -> %3A; / -> %2F
            // %20 for space in scope
            callback = System.Net.WebUtility.UrlEncode(callback);
            callback = callback.Replace(".", "%2E");
            string queryParams = string.Format("?client_id={0}&response_type=code&redirect_uri={1}&scope={2}", clientID, callback, scope);
            return authenticationURI + queryParams;
        }

        public static string getIP()
        {
            return Dns.GetHostEntry(Dns.GetHostName())
                    .AddressList.First(
                    f => f.AddressFamily == System.Net.Sockets.AddressFamily.InterNetwork)
                    .ToString();
        }

        public static SpotifyAPIClient newClientWithAuth()
        {
            string clientID = "c4ee2ce2fe4a41a8a2e4929bedb116eb";
            string clientSecret = "6b27bd8cef41421a89143b374ef69712";
            string ip = getIP();
            // port set below
            string callback = string.Format("http://{0}:{1}/", ip, "8080") ;
            // Open URL in browser
            string uri = SpotifyAPIClient.generateNewAuthUri(clientID, callback);
            HttpListener listener = new HttpListener();
            listener.Prefixes.Add(callback);
            Console.WriteLine(uri);
            // System.Diagnostics.Process.Start(uri);

            listener.Start();
            var context = listener.GetContext();
            // TODO get GET 
            var queryString = context.Request.QueryString;

            var state = "123";
            if (queryString["state"] != "123")
            {
                throw new Exception("Incorrect state");
            }
            string code = queryString["code"];

            var response = context.Response;
            byte[] buffer = System.Text.Encoding.UTF8.GetBytes("<HTML><BODY>Login complete</BODY></HTML>");
            // Get a response stream and write the response to it.
            response.ContentLength64 = buffer.Length;
            System.IO.Stream output = response.OutputStream;
            output.Write(buffer, 0, buffer.Length);
            output.Close();
            listener.Stop();


            HttpClient client = new HttpClient();

            List<KeyValuePair<string, string>> postBodyParams = new List<KeyValuePair<string, string>>();
            postBodyParams.Add(new KeyValuePair<string, string>("grant_type", "authorization_code"));
            postBodyParams.Add(new KeyValuePair<string, string>("code", code));
            postBodyParams.Add(new KeyValuePair<string, string>("redirect_uri", callback));

            postBodyParams.Add(new KeyValuePair<string, string>("client_id", clientID));
            postBodyParams.Add(new KeyValuePair<string, string>("client_secret", clientSecret));

            var task = client.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postBodyParams));
            var postResponse = task.Result;
            if (!postResponse.IsSuccessStatusCode)
            {
                Console.WriteLine(postResponse.Content.ReadAsStringAsync().Result);
                throw new Exception("token post request failed");
            }
            JObject jsonResponse = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string OAuthToken = jsonResponse["access_token"].ToString();
            DateTime expiresIn = DateTime.Now.AddSeconds(int.Parse(jsonResponse["expires_in"].ToString()));
            string refreshToken = jsonResponse["refresh_token"].ToString();

            return new SpotifyAPIClient(OAuthToken, expiresIn, refreshToken);
        }
        
        public List<string> getFollowedArtists()
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("me/following?type=artist");

            var getResult = client.GetAsync(this.apiBase + endpoint).Result;
            JObject result = JObject.Parse(getResult.Content.ReadAsStringAsync().Result);
            var item = result["artists"]["items"].First;
            var artistIDs = new List<string>();

            while (item != null)
            {
                artistIDs.Add(item["id"].ToString());
                item = item.Next;
            }
            return artistIDs;
        }

        public List<string> getArtistsAlbumIDs(List<string> artistIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);

            var tasks = new List<Task<HttpResponseMessage>>();
            List<string> albumIDs = new List<string>();
            foreach (var artist in artistIDs)
            {
                string uri = string.Format("{0}artists/{1}/albums", this.apiBase, artist);
                tasks.Add(client.GetAsync(uri));
            }

            while(tasks.Count > 0)
            { 
                int index = Task.WaitAny(tasks.ToArray());
                var result = tasks[index].Result;
                var jsonstring = result.Content.ReadAsStringAsync().Result;
                var albums = JObject.Parse(jsonstring);
                JArray array = (JArray)albums["items"];
                foreach (var album in array)
                {
                    albumIDs.Add(album["id"].ToString());
                }
                tasks.RemoveAt(index);
            }
            return albumIDs;
        }

        private List<Task> albumTaskHandler(List<Task> tasks)
        { 
            tasks.Add(new Task(() => System.Threading.Thread.Sleep(5000) ));
            while (tasks.Count > 1)
            {
                int index = Task.WaitAny(tasks.ToArray());
                if (tasks[index].GetType() == typeof(Task))
                {
                    tasks.RemoveAt(index);
                    
                    return tasks;
                }
                var result = ((Task<HttpResponseMessage>)tasks[index]).Result;
                string jsonString = result.Content.ReadAsStringAsync().Result;
                tasks.RemoveAt(index);
                JArray albums = (JArray)JObject.Parse(jsonString)["albums"];
                foreach (var album in albums)
                {
                    this.SpotifyAlbums.Add(album["uri"].ToString(), album);
                }
            }
            return new List<Task>();
        }

        private List<Task> getAlbumRequestTasks(HttpClient client, List<string> albumIDs)
        {
            var getTasks = new List<Task>();
            while (albumIDs.Count > 0)
            {
                int n = 20;
                if (albumIDs.Count < n)
                {
                    n = albumIDs.Count;
                }
                var subset = albumIDs.GetRange(0, n);
                albumIDs.RemoveRange(0, n);

                string CSV = "";
                foreach (var id in subset)
                {
                    CSV = CSV + id + ",";
                }
                CSV = CSV.Remove(CSV.Length - 1);

                string uri = string.Format("{0}albums/?ids={1}", this.apiBase, CSV);
                getTasks.Add(client.GetAsync(uri));
            }

            return getTasks;
        }

        public void getAndStoreAlbums(List<string> albumIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);

            var responses = this.getAlbumRequestTasks(client, albumIDs);

            responses = this.albumTaskHandler(responses);

            while (responses.Count > 0)
            {
                List<string> missingIDs = new List<string>();
                foreach(string id in albumIDs)
                {
                    if (!this.SpotifyAlbums.ContainsKey(id))
                    {
                        missingIDs.Add(id);
                    }
                }
                var restartedTasks = this.getAlbumRequestTasks(client, missingIDs);
                responses = albumTaskHandler(restartedTasks);
            }
        }

        // TODO get album dates
        public Dictionary<string, DateTime> getAlbumDates()
        {
            Dictionary<string, DateTime> dates = new Dictionary<string, DateTime>();
            foreach (var album in this.SpotifyAlbums.Values)
            {
                string dateAsString = album["release_date"].ToString();
                var stringElems = Array.ConvertAll(dateAsString.Split('-'), int.Parse);
                switch (stringElems.Length)
                {
                    case 1:
                        stringElems = new int[] { stringElems[0], 1, 1 };
                        break;
                    case 2:
                        stringElems = new int[] { stringElems[0], stringElems[1], 1 };
                        break;
                }
                dates[album["id"].ToString()] = new DateTime(stringElems[0], stringElems[1], stringElems[2]);
            }
            return dates;
        }

        public List<string> getAlbumsReleasedAfter(DateTime dateTime, Dictionary<string, DateTime> dates)
        {
            List<string> results = new List<string>();
            foreach(KeyValuePair<string,DateTime> elem in dates)
            {
                if (dateTime < elem.Value)
                {
                    results.Add(elem.Key);
                }
            }
            return results;
        }

        public JToken getTrack(string trackID)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("tracks/{0}", trackID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public JToken getArist(string artistID)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("artists/{0}", artistID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public JToken getAlbum(string albumID)
        {
            // If an album is already in the dictionary. Return the album from the dict
            if (this.SpotifyAlbums.ContainsKey(albumID))
            {
                return this.spotifyAlbums[albumID];
            }

            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("albums/{0}", albumID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public bool isFollowingArtist(string artistID)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("me/following/contains?type=artist&ids={0}", artistID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultString = result.Content.ReadAsStringAsync().Result;
            JArray booleans = JArray.Parse(resultString);
            return booleans[0].ToString() == "true";
        }

        // Expand to accept all types of spotify resources
        public int estimateTrackCost(string trackID)
        {
            JToken track = this.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            /*
            JArray images = (JArray) track["album"]["images"];
            JToken smallestImage = images[0];
            int smallestHeight = 0;
            int smallestWidth = 0;
            for (int i = 1; i < images.Count; i++)
            {
                int height = int.Parse( images[i]["height"].ToString());
                int width = int.Parse(images[i]["width"].ToString());

                smallestHeight = int.Parse(smallestImage["height"].ToString());
                smallestWidth = int.Parse(smallestImage["width"].ToString());
                if (height < smallestHeight && width < smallestWidth)
                {
                    smallestImage = images[i];
                }
            }
            */
            return tDuration;
        }

        public int estimateAlbumCost(string albumID)
        {
            JToken album = this.getAlbum(albumID);
            int aDuration = 0;
            JArray tracks = (JArray)album["tracks"];
            foreach (JToken track in tracks)
            {
                aDuration += int.Parse(track["duration_ms"].ToString());
            }
            
            return aDuration;
        }

        public List<string> getUnnotifiedAlbums(DateTime lastNotification)
        {
            var artists = this.getFollowedArtists();
            var albumIds = this.getArtistsAlbumIDs(artists);
            this.getAndStoreAlbums(albumIds);
            return this.getAlbumsReleasedAfter(lastNotification, this.getAlbumDates());
        }
        
    }
}
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blob 164�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;

namespace master
{
    class HttpService
    {


    }
}
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blob 154�{
  "runtimeOptions": {
    "tfm": "netcoreapp2.0",
    "framework": {
      "name": "Microsoft.NETCore.App",
      "version": "2.0.0"
    }
  }
}
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commit 314�tree 135f6c5a51c3f5b83978fee146e048edb147c0f9
parent 4aac2c67b95b9ffde894b3d7e895b26fa9179d22
parent 85f972adedcfd445e1f05e5052303732824e8dfc
author Mats Jonassen <matsj54@gmail.com> 1528666873 +0200
committer Mats Jonassen <matsj54@gmail.com> 1528666873 +0200

Merge branch 'master' of github.com:Jonassen/master
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blob 2669�using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;
using Accord.MachineLearning.DecisionTrees;
using System.Net.Http;

namespace master.helpers
{
    static class singleFunctions
    {
        public static void evaluateTrack(string trackID, spotifyAPIClient api)
        {
            JToken track = api.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            double hour = (double)DateTime.Now.Hour;
            double trackPop = double.Parse(track["popularity"].ToString());

            string albumID = track["album"]["id"].ToString();
            JToken album = api.getAlbum(albumID);
            double albumPop = double.Parse(album["popularity"].ToString());

            // Get the ID of the first Artist listed for the track.
            string artistID = ((JArray)track["artists"])[0]["id"].ToString();
            JToken artist = api.getArist(artistID);
            double artistPop = double.Parse(artist["popularity"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double favoriteArtist = System.Convert.ToDouble(api.isFollowingArtist(artistID));
            // TODO: Fix multiple sources
            string source = "artist";
            double[] oneHot = { 0, 0, 1, 0 };

            double[] featuresArr = { hour, trackPop, albumPop, artistPop, tDuration, artistFollowers,
            favoriteArtist};

            List<double> features = new List<double>(featuresArr);
            features.AddRange(oneHot);

            bool action = evaluateFeatures(features);

            Console.WriteLine("Track: " + trackID + " is action: " + action.ToString());

        }

        public static bool evaluateFeatures(List<double> features)
        {
            if (features.Count != 11)
            {
                throw new Exception("feature input does not contain 11 elements");
            }
            HttpClient client = new HttpClient();
            string endpoint = "localhost:7070" + string.Join('-', features);
            var result = client.GetAsync(endpoint).Result;
            JArray JsonResult = JArray.Parse(result.Content.ReadAsStringAsync().Result);

            if (JsonResult[0].ToString() == "1")
            {
                return true;
            }
            else if (JsonResult[0].ToString() == "-1")
            {
                return false;
            }
            else
            {
                throw new Exception("GET response was not valid");
            }

        }
    }
}
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blob 2622�import createCLF
import createRegr
from http.server import BaseHTTPRequestHandler, HTTPServer
import urllib
import json
import numpy as np
import io

print("Creating model")
regr = createRegr.createRegr()
print("Model complete")

class clfServer(BaseHTTPRequestHandler):
    def _set_response(self):
        self.send_response(200)
        self.send_header('Content-type', 'text/html')
        self.end_headers()

    def do_GET(self):
        global regr
        if self.path == "/favicon.ico":
            return

        query = urllib.parse.urlparse(self.path).query
        query_components = dict()
        for component in query.split('\&'):
            if component is "":
                continue

            keyval = component.split('=')
            query_components[keyval[0]] = keyval[1]
        
        try:
            features = query_components["features"].split('-')
            action = regr.predict(np.array(features).reshape(1, -1))
            actionDict = dict()
            actionDict["result"] = action.tolist()[0]
            output = str.encode(json.dumps(actionDict))
            
            self._set_response()
            self.wfile.write(output)
        except Exception as e:
            output = str.encode(repr(e))

            self._set_response()
            self.wfile.write(output)
    
    def do_POST(self):
        global regr
        if self.path != "/batch":
            return

        content_length = int(self.headers['Content-Length'])
        post_data = self.rfile.read(content_length)
        arrayStruct = ["hour","track-popularity","album-popularity","artist-popularity","track-duration","artist-followers","favorite-artist","one-hot"]
        data = json.loads(post_data["tracks"])
        extracted_Arrays = []
        for dataElement in data:
            array = []
            for field in arrayStruct[:-1]:
                array.append(dataElement[field])
            for one_hot_field in dataElement[-1]:
                array.append(one_hot_field)
            extracted_Arrays.append(array)
        numpyArray = np.array(extracted_Arrays)
        predictions = regr.predict(numpyArray)
        result = {"scores":[]}
        for score in predictions:
            result["scores"].append(score)
        output = str.encode(json.dumps(result))

        self._set_response()
        self.wfile.write(output)
        



serverAddr = ('', 27015)

server = HTTPServer(serverAddr, clfServer)
try:
    server.serve_forever()
except KeyboardInterrupt:
    pass
server.server_close()
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blob 1060�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using Newtonsoft.Json.Linq;

namespace master.Scheduling
{
    abstract class Scheduler
    {
        List<INotification> notifications;
        string userID;
        string firebaseURL;
        HttpClient client;

        protected Scheduler(string userID, List<INotification> unsortedNotifications, HttpClient client)
        {
            this.userID = userID;
            notifications = unsortedNotifications;
            this.client = client;
        }

        protected void sendNotification()
        {
            string uri = "Firebase URL here";
            INotification notification = notifications[0];
            HttpRequestMessage req = new HttpRequestMessage(HttpMethod.Post, uri);
            req.Content = new StringContent(notification.PushNotification.ToString(), Encoding.UTF8, "application/json");
            client.SendAsync(req);
        }

        protected abstract void orderNotifications();

    }
}











master – Kopi/.git/objects/14/7aebd2956181919eef0bd9173b46b33540695f

master – Kopi/.git/objects/14/7aebd2956181919eef0bd9173b46b33540695f









master – Kopi/.git/objects/14/8d3821c9015b45d69415fffffffe10b601ddaa

master – Kopi/.git/objects/14/8d3821c9015b45d69415fffffffe10b601ddaa









master – Kopi/.git/objects/14/9c51da6770ad9bfb13512dcee25622c9747a8b

master – Kopi/.git/objects/14/9c51da6770ad9bfb13512dcee25622c9747a8b









master – Kopi/.git/objects/15/49e1bc2df79e6f1b20e1d7c10bbfb7e3b91107

master – Kopi/.git/objects/15/49e1bc2df79e6f1b20e1d7c10bbfb7e3b91107









master – Kopi/.git/objects/15/4b6f3168ca28a8e614db00dcf6fe5d2e8e2551

master – Kopi/.git/objects/15/4b6f3168ca28a8e614db00dcf6fe5d2e8e2551


blob 182554�{
  "version": 3,
  "targets": {
    ".NETCoreApp,Version=v2.0": {
      "Accord/3.8.0": {
        "type": "package",
        "compile": {
          "lib/netstandard2.0/Accord.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Accord.dll": {}
        },
        "build": {
          "build/Accord.targets": {}
        }
      },
      "Accord.MachineLearning/3.8.0": {
        "type": "package",
        "dependencies": {
          "Accord": "3.8.0",
          "Accord.Math": "3.8.0",
          "Accord.Statistics": "3.8.0"
        },
        "compile": {
          "lib/netstandard2.0/Accord.MachineLearning.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Accord.MachineLearning.dll": {}
        }
      },
      "Accord.Math/3.8.0": {
        "type": "package",
        "dependencies": {
          "Accord": "3.8.0"
        },
        "compile": {
          "lib/netstandard2.0/Accord.Math.Core.dll": {},
          "lib/netstandard2.0/Accord.Math.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Accord.Math.Core.dll": {},
          "lib/netstandard2.0/Accord.Math.dll": {}
        }
      },
      "Accord.Statistics/3.8.0": {
        "type": "package",
        "dependencies": {
          "Accord": "3.8.0",
          "Accord.Math": "3.8.0"
        },
        "compile": {
          "lib/netstandard2.0/Accord.Statistics.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Accord.Statistics.dll": {}
        }
      },
      "Microsoft.CSharp/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Dynamic.Runtime": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Linq": "4.3.0",
          "System.Linq.Expressions": "4.3.0",
          "System.ObjectModel": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Extensions": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Reflection.TypeExtensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/Microsoft.CSharp.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/Microsoft.CSharp.dll": {}
        }
      },
      "Microsoft.Extensions.Configuration/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.Extensions.Configuration.Abstractions": "2.0.0"
        },
        "compile": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.dll": {}
        }
      },
      "Microsoft.Extensions.Configuration.Abstractions/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.Extensions.Primitives": "2.0.0"
        },
        "compile": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.Abstractions.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.Abstractions.dll": {}
        }
      },
      "Microsoft.Extensions.Primitives/2.0.0": {
        "type": "package",
        "dependencies": {
          "System.Runtime.CompilerServices.Unsafe": "4.4.0"
        },
        "compile": {
          "lib/netstandard2.0/Microsoft.Extensions.Primitives.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Microsoft.Extensions.Primitives.dll": {}
        }
      },
      "Microsoft.NETCore.App/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.DotNetHostPolicy": "2.0.0",
          "Microsoft.NETCore.Platforms": "2.0.0",
          "NETStandard.Library": "2.0.0"
        },
        "compile": {
          "ref/netcoreapp2.0/Microsoft.CSharp.dll": {},
          "ref/netcoreapp2.0/Microsoft.VisualBasic.dll": {},
          "ref/netcoreapp2.0/Microsoft.Win32.Primitives.dll": {},
          "ref/netcoreapp2.0/System.AppContext.dll": {},
          "ref/netcoreapp2.0/System.Buffers.dll": {},
          "ref/netcoreapp2.0/System.Collections.Concurrent.dll": {},
          "ref/netcoreapp2.0/System.Collections.Immutable.dll": {},
          "ref/netcoreapp2.0/System.Collections.NonGeneric.dll": {},
          "ref/netcoreapp2.0/System.Collections.Specialized.dll": {},
          "ref/netcoreapp2.0/System.Collections.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.Annotations.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.Composition.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.DataAnnotations.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.EventBasedAsync.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.Primitives.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.TypeConverter.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.dll": {},
          "ref/netcoreapp2.0/System.Configuration.dll": {},
          "ref/netcoreapp2.0/System.Console.dll": {},
          "ref/netcoreapp2.0/System.Core.dll": {},
          "ref/netcoreapp2.0/System.Data.Common.dll": {},
          "ref/netcoreapp2.0/System.Data.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.Contracts.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.Debug.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.DiagnosticSource.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.FileVersionInfo.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.Process.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.StackTrace.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.TextWriterTraceListener.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.Tools.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.TraceSource.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.Tracing.dll": {},
          "ref/netcoreapp2.0/System.Drawing.Primitives.dll": {},
          "ref/netcoreapp2.0/System.Drawing.dll": {},
          "ref/netcoreapp2.0/System.Dynamic.Runtime.dll": {},
          "ref/netcoreapp2.0/System.Globalization.Calendars.dll": {},
          "ref/netcoreapp2.0/System.Globalization.Extensions.dll": {},
          "ref/netcoreapp2.0/System.Globalization.dll": {},
          "ref/netcoreapp2.0/System.IO.Compression.FileSystem.dll": {},
          "ref/netcoreapp2.0/System.IO.Compression.ZipFile.dll": {},
          "ref/netcoreapp2.0/System.IO.Compression.dll": {},
          "ref/netcoreapp2.0/System.IO.FileSystem.DriveInfo.dll": {},
          "ref/netcoreapp2.0/System.IO.FileSystem.Primitives.dll": {},
          "ref/netcoreapp2.0/System.IO.FileSystem.Watcher.dll": {},
          "ref/netcoreapp2.0/System.IO.FileSystem.dll": {},
          "ref/netcoreapp2.0/System.IO.IsolatedStorage.dll": {},
          "ref/netcoreapp2.0/System.IO.MemoryMappedFiles.dll": {},
          "ref/netcoreapp2.0/System.IO.Pipes.dll": {},
          "ref/netcoreapp2.0/System.IO.UnmanagedMemoryStream.dll": {},
          "ref/netcoreapp2.0/System.IO.dll": {},
          "ref/netcoreapp2.0/System.Linq.Expressions.dll": {},
          "ref/netcoreapp2.0/System.Linq.Parallel.dll": {},
          "ref/netcoreapp2.0/System.Linq.Queryable.dll": {},
          "ref/netcoreapp2.0/System.Linq.dll": {},
          "ref/netcoreapp2.0/System.Net.Http.dll": {},
          "ref/netcoreapp2.0/System.Net.HttpListener.dll": {},
          "ref/netcoreapp2.0/System.Net.Mail.dll": {},
          "ref/netcoreapp2.0/System.Net.NameResolution.dll": {},
          "ref/netcoreapp2.0/System.Net.NetworkInformation.dll": {},
          "ref/netcoreapp2.0/System.Net.Ping.dll": {},
          "ref/netcoreapp2.0/System.Net.Primitives.dll": {},
          "ref/netcoreapp2.0/System.Net.Requests.dll": {},
          "ref/netcoreapp2.0/System.Net.Security.dll": {},
          "ref/netcoreapp2.0/System.Net.ServicePoint.dll": {},
          "ref/netcoreapp2.0/System.Net.Sockets.dll": {},
          "ref/netcoreapp2.0/System.Net.WebClient.dll": {},
          "ref/netcoreapp2.0/System.Net.WebHeaderCollection.dll": {},
          "ref/netcoreapp2.0/System.Net.WebProxy.dll": {},
          "ref/netcoreapp2.0/System.Net.WebSockets.Client.dll": {},
          "ref/netcoreapp2.0/System.Net.WebSockets.dll": {},
          "ref/netcoreapp2.0/System.Net.dll": {},
          "ref/netcoreapp2.0/System.Numerics.Vectors.dll": {},
          "ref/netcoreapp2.0/System.Numerics.dll": {},
          "ref/netcoreapp2.0/System.ObjectModel.dll": {},
          "ref/netcoreapp2.0/System.Reflection.DispatchProxy.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Emit.ILGeneration.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Emit.Lightweight.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Emit.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Extensions.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Metadata.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Primitives.dll": {},
          "ref/netcoreapp2.0/System.Reflection.TypeExtensions.dll": {},
          "ref/netcoreapp2.0/System.Reflection.dll": {},
          "ref/netcoreapp2.0/System.Resources.Reader.dll": {},
          "ref/netcoreapp2.0/System.Resources.ResourceManager.dll": {},
          "ref/netcoreapp2.0/System.Resources.Writer.dll": {},
          "ref/netcoreapp2.0/System.Runtime.CompilerServices.VisualC.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Extensions.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Handles.dll": {},
          "ref/netcoreapp2.0/System.Runtime.InteropServices.RuntimeInformation.dll": {},
          "ref/netcoreapp2.0/System.Runtime.InteropServices.WindowsRuntime.dll": {},
          "ref/netcoreapp2.0/System.Runtime.InteropServices.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Loader.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Numerics.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Serialization.Formatters.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Serialization.Json.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Serialization.Primitives.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Serialization.Xml.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Serialization.dll": {},
          "ref/netcoreapp2.0/System.Runtime.dll": {},
          "ref/netcoreapp2.0/System.Security.Claims.dll": {},
          "ref/netcoreapp2.0/System.Security.Cryptography.Algorithms.dll": {},
          "ref/netcoreapp2.0/System.Security.Cryptography.Csp.dll": {},
          "ref/netcoreapp2.0/System.Security.Cryptography.Encoding.dll": {},
          "ref/netcoreapp2.0/System.Security.Cryptography.Primitives.dll": {},
          "ref/netcoreapp2.0/System.Security.Cryptography.X509Certificates.dll": {},
          "ref/netcoreapp2.0/System.Security.Principal.dll": {},
          "ref/netcoreapp2.0/System.Security.SecureString.dll": {},
          "ref/netcoreapp2.0/System.Security.dll": {},
          "ref/netcoreapp2.0/System.ServiceModel.Web.dll": {},
          "ref/netcoreapp2.0/System.ServiceProcess.dll": {},
          "ref/netcoreapp2.0/System.Text.Encoding.Extensions.dll": {},
          "ref/netcoreapp2.0/System.Text.Encoding.dll": {},
          "ref/netcoreapp2.0/System.Text.RegularExpressions.dll": {},
          "ref/netcoreapp2.0/System.Threading.Overlapped.dll": {},
          "ref/netcoreapp2.0/System.Threading.Tasks.Dataflow.dll": {},
          "ref/netcoreapp2.0/System.Threading.Tasks.Extensions.dll": {},
          "ref/netcoreapp2.0/System.Threading.Tasks.Parallel.dll": {},
          "ref/netcoreapp2.0/System.Threading.Tasks.dll": {},
          "ref/netcoreapp2.0/System.Threading.Thread.dll": {},
          "ref/netcoreapp2.0/System.Threading.ThreadPool.dll": {},
          "ref/netcoreapp2.0/System.Threading.Timer.dll": {},
          "ref/netcoreapp2.0/System.Threading.dll": {},
          "ref/netcoreapp2.0/System.Transactions.Local.dll": {},
          "ref/netcoreapp2.0/System.Transactions.dll": {},
          "ref/netcoreapp2.0/System.ValueTuple.dll": {},
          "ref/netcoreapp2.0/System.Web.HttpUtility.dll": {},
          "ref/netcoreapp2.0/System.Web.dll": {},
          "ref/netcoreapp2.0/System.Windows.dll": {},
          "ref/netcoreapp2.0/System.Xml.Linq.dll": {},
          "ref/netcoreapp2.0/System.Xml.ReaderWriter.dll": {},
          "ref/netcoreapp2.0/System.Xml.Serialization.dll": {},
          "ref/netcoreapp2.0/System.Xml.XDocument.dll": {},
          "ref/netcoreapp2.0/System.Xml.XPath.XDocument.dll": {},
          "ref/netcoreapp2.0/System.Xml.XPath.dll": {},
          "ref/netcoreapp2.0/System.Xml.XmlDocument.dll": {},
          "ref/netcoreapp2.0/System.Xml.XmlSerializer.dll": {},
          "ref/netcoreapp2.0/System.Xml.dll": {},
          "ref/netcoreapp2.0/System.dll": {},
          "ref/netcoreapp2.0/WindowsBase.dll": {},
          "ref/netcoreapp2.0/mscorlib.dll": {},
          "ref/netcoreapp2.0/netstandard.dll": {}
        },
        "build": {
          "build/netcoreapp2.0/Microsoft.NETCore.App.props": {},
          "build/netcoreapp2.0/Microsoft.NETCore.App.targets": {}
        }
      },
      "Microsoft.NETCore.DotNetAppHost/2.0.0": {
        "type": "package"
      },
      "Microsoft.NETCore.DotNetHostPolicy/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.DotNetHostResolver": "2.0.0"
        }
      },
      "Microsoft.NETCore.DotNetHostResolver/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.DotNetAppHost": "2.0.0"
        }
      },
      "Microsoft.NETCore.Platforms/2.0.0": {
        "type": "package",
        "compile": {
          "lib/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.0/_._": {}
        }
      },
      "Microsoft.NETCore.Targets/1.1.0": {
        "type": "package",
        "compile": {
          "lib/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.0/_._": {}
        }
      },
      "NETStandard.Library/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0"
        },
        "compile": {
          "lib/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.0/_._": {}
        },
        "build": {
          "build/netstandard2.0/NETStandard.Library.targets": {}
        }
      },
      "Newtonsoft.Json/10.0.3": {
        "type": "package",
        "dependencies": {
          "Microsoft.CSharp": "4.3.0",
          "NETStandard.Library": "1.6.1",
          "System.ComponentModel.TypeConverter": "4.3.0",
          "System.Runtime.Serialization.Formatters": "4.3.0",
          "System.Runtime.Serialization.Primitives": "4.3.0",
          "System.Xml.XmlDocument": "4.3.0"
        },
        "compile": {
          "lib/netstandard1.3/Newtonsoft.Json.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/Newtonsoft.Json.dll": {}
        }
      },
      "System.Collections/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.Collections.NonGeneric/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Collections.NonGeneric.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Collections.NonGeneric.dll": {}
        }
      },
      "System.Collections.Specialized/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections.NonGeneric": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Globalization.Extensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Collections.Specialized.dll": {}
        }
      },
      "System.ComponentModel/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/System.ComponentModel.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.ComponentModel.dll": {}
        }
      },
      "System.ComponentModel.Primitives/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.ComponentModel": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/System.ComponentModel.Primitives.dll": {}
        },
        "runtime": {
          "lib/netstandard1.0/System.ComponentModel.Primitives.dll": {}
        }
      },
      "System.ComponentModel.TypeConverter/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Collections.NonGeneric": "4.3.0",
          "System.Collections.Specialized": "4.3.0",
          "System.ComponentModel": "4.3.0",
          "System.ComponentModel.Primitives": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Linq": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Extensions": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Reflection.TypeExtensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.5/System.ComponentModel.TypeConverter.dll": {}
        },
        "runtime": {
          "lib/netstandard1.5/System.ComponentModel.TypeConverter.dll": {}
        }
      },
      "System.Diagnostics.Debug/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.Dynamic.Runtime/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Linq": "4.3.0",
          "System.Linq.Expressions": "4.3.0",
          "System.ObjectModel": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Emit": "4.3.0",
          "System.Reflection.Emit.ILGeneration": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Reflection.TypeExtensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Dynamic.Runtime.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Dynamic.Runtime.dll": {}
        }
      },
      "System.Globalization/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Globalization.dll": {}
        }
      },
      "System.Globalization.Extensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "System.Globalization": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        },
        "runtimeTargets": {
          "runtimes/unix/lib/netstandard1.3/System.Globalization.Extensions.dll": {
            "assetType": "runtime",
            "rid": "unix"
          },
          "runtimes/win/lib/netstandard1.3/System.Globalization.Extensions.dll": {
            "assetType": "runtime",
            "rid": "win"
          }
        }
      },
      "System.IO/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.5/System.IO.dll": {}
        }
      },
      "System.IO.FileSystem/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.IO": "4.3.0",
          "System.IO.FileSystem.Primitives": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Handles": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.IO.FileSystem.Primitives/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.IO.FileSystem.Primitives.dll": {}
        }
      },
      "System.Linq/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.6/_._": {}
        },
        "runtime": {
          "lib/netstandard1.6/System.Linq.dll": {}
        }
      },
      "System.Linq.Expressions/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.IO": "4.3.0",
          "System.Linq": "4.3.0",
          "System.ObjectModel": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Emit": "4.3.0",
          "System.Reflection.Emit.ILGeneration": "4.3.0",
          "System.Reflection.Emit.Lightweight": "4.3.0",
          "System.Reflection.Extensions": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Reflection.TypeExtensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.6/System.Linq.Expressions.dll": {}
        },
        "runtime": {
          "lib/netstandard1.6/System.Linq.Expressions.dll": {}
        }
      },
      "System.ObjectModel/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.ObjectModel.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.ObjectModel.dll": {}
        }
      },
      "System.Reflection/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.IO": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.5/System.Reflection.dll": {}
        }
      },
      "System.Reflection.Emit/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.IO": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Emit.ILGeneration": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.1/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Reflection.Emit.dll": {}
        }
      },
      "System.Reflection.Emit.ILGeneration/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Reflection": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Reflection.Emit.ILGeneration.dll": {}
        }
      },
      "System.Reflection.Emit.Lightweight/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Reflection": "4.3.0",
          "System.Reflection.Emit.ILGeneration": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Reflection.Emit.Lightweight.dll": {}
        }
      },
      "System.Reflection.Extensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Reflection": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/_._": {}
        }
      },
      "System.Reflection.Primitives/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/System.Reflection.Primitives.dll": {}
        }
      },
      "System.Reflection.TypeExtensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Reflection": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.5/_._": {}
        },
        "runtime": {
          "lib/netstandard1.5/System.Reflection.TypeExtensions.dll": {}
        }
      },
      "System.Resources.ResourceManager/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Globalization": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/_._": {}
        }
      },
      "System.Runtime/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0"
        },
        "compile": {
          "ref/netstandard1.5/System.Runtime.dll": {}
        }
      },
      "System.Runtime.CompilerServices.Unsafe/4.4.0": {
        "type": "package",
        "compile": {
          "ref/netstandard2.0/System.Runtime.CompilerServices.Unsafe.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/System.Runtime.CompilerServices.Unsafe.dll": {}
        }
      },
      "System.Runtime.Extensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.5/_._": {}
        }
      },
      "System.Runtime.Handles/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.Runtime.InteropServices/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Handles": "4.3.0"
        },
        "compile": {
          "ref/netcoreapp1.1/_._": {}
        }
      },
      "System.Runtime.Serialization.Formatters/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Serialization.Primitives": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Runtime.Serialization.Formatters.dll": {}
        },
        "runtime": {
          "lib/netstandard1.4/System.Runtime.Serialization.Formatters.dll": {}
        }
      },
      "System.Runtime.Serialization.Primitives/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Runtime.Serialization.Primitives.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Runtime.Serialization.Primitives.dll": {}
        }
      },
      "System.Text.Encoding/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Text.Encoding.dll": {}
        }
      },
      "System.Text.Encoding.Extensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0",
          "System.Text.Encoding": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.Text.RegularExpressions/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netcoreapp1.1/_._": {}
        },
        "runtime": {
          "lib/netstandard1.6/System.Text.RegularExpressions.dll": {}
        }
      },
      "System.Threading/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Runtime": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Threading.dll": {}
        }
      },
      "System.Threading.Tasks/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Threading.Tasks.dll": {}
        }
      },
      "System.Threading.Tasks.Extensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        },
        "compile": {
          "lib/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.0/System.Threading.Tasks.Extensions.dll": {}
        }
      },
      "System.Xml.ReaderWriter/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.IO": "4.3.0",
          "System.IO.FileSystem": "4.3.0",
          "System.IO.FileSystem.Primitives": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Text.Encoding.Extensions": "4.3.0",
          "System.Text.RegularExpressions": "4.3.0",
          "System.Threading.Tasks": "4.3.0",
          "System.Threading.Tasks.Extensions": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Xml.ReaderWriter.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Xml.ReaderWriter.dll": {}
        }
      },
      "System.Xml.XmlDocument/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.IO": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Threading": "4.3.0",
          "System.Xml.ReaderWriter": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Xml.XmlDocument.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Xml.XmlDocument.dll": {}
        }
      }
    }
  },
  "libraries": {
    "Accord/3.8.0": {
      "sha512": "7kJrB570dO5ELim+2KWQNozuvWO9/BuZfZspdFy36fcWPNF2CEccblLuILeUlI8QJYd2DlBy0bfK8BlCx/uayA==",
      "type": "package",
      "path": "accord/3.8.0",
      "files": [
        "accord.3.8.0.nupkg.sha512",
        "accord.nuspec",
        "build/Accord.dll.config",
        "build/Accord.targets",
        "lib/net35-unity full v3.5/Accord.dll",
        "lib/net35-unity full v3.5/Accord.xml",
        "lib/net35-unity micro v3.5/Accord.dll",
        "lib/net35-unity micro v3.5/Accord.xml",
        "lib/net35-unity subset v3.5/Accord.dll",
        "lib/net35-unity subset v3.5/Accord.xml",
        "lib/net35-unity web v3.5/Accord.dll",
        "lib/net35-unity web v3.5/Accord.xml",
        "lib/net35/Accord.dll",
        "lib/net35/Accord.xml",
        "lib/net40/Accord.dll",
        "lib/net40/Accord.xml",
        "lib/net45/Accord.dll",
        "lib/net45/Accord.xml",
        "lib/net46/Accord.dll",
        "lib/net46/Accord.xml",
        "lib/net462/Accord.dll",
        "lib/net462/Accord.xml",
        "lib/netstandard1.4/Accord.dll",
        "lib/netstandard1.4/Accord.xml",
        "lib/netstandard2.0/Accord.dll",
        "lib/netstandard2.0/Accord.xml"
      ]
    },
    "Accord.MachineLearning/3.8.0": {
      "sha512": "6d8HY6/S4t5LBgD4YWrHISDX4q9s/caBu4fbHhq5RH2U4ETbtnDcvwgtsqGHKH1FyPylWFOniYjLO4B4xkEEuw==",
      "type": "package",
      "path": "accord.machinelearning/3.8.0",
      "files": [
        "accord.machinelearning.3.8.0.nupkg.sha512",
        "accord.machinelearning.nuspec",
        "lib/net35-unity full v3.5/Accord.MachineLearning.dll",
        "lib/net35-unity full v3.5/Accord.MachineLearning.xml",
        "lib/net35-unity micro v3.5/Accord.MachineLearning.dll",
        "lib/net35-unity micro v3.5/Accord.MachineLearning.xml",
        "lib/net35-unity subset v3.5/Accord.MachineLearning.dll",
        "lib/net35-unity subset v3.5/Accord.MachineLearning.xml",
        "lib/net35-unity web v3.5/Accord.MachineLearning.dll",
        "lib/net35-unity web v3.5/Accord.MachineLearning.xml",
        "lib/net35/Accord.MachineLearning.dll",
        "lib/net35/Accord.MachineLearning.xml",
        "lib/net40/Accord.MachineLearning.dll",
        "lib/net40/Accord.MachineLearning.xml",
        "lib/net45/Accord.MachineLearning.dll",
        "lib/net45/Accord.MachineLearning.xml",
        "lib/net46/Accord.MachineLearning.dll",
        "lib/net46/Accord.MachineLearning.xml",
        "lib/net462/Accord.MachineLearning.dll",
        "lib/net462/Accord.MachineLearning.xml",
        "lib/netstandard1.4/Accord.MachineLearning.dll",
        "lib/netstandard1.4/Accord.MachineLearning.xml",
        "lib/netstandard2.0/Accord.MachineLearning.dll",
        "lib/netstandard2.0/Accord.MachineLearning.xml"
      ]
    },
    "Accord.Math/3.8.0": {
      "sha512": "K3dzeQjDIrwRnoTRoMOoIbul2Uc0B8cnEtdrSlirmIo37C+jVkmYpJzme/z4Kg99XR2Vj5W5TTNlhjn+AKR+8A==",
      "type": "package",
      "path": "accord.math/3.8.0",
      "files": [
        "accord.math.3.8.0.nupkg.sha512",
        "accord.math.nuspec",
        "lib/net35-unity full v3.5/Accord.Math.Core.dll",
        "lib/net35-unity full v3.5/Accord.Math.Core.xml",
        "lib/net35-unity full v3.5/Accord.Math.dll",
        "lib/net35-unity full v3.5/Accord.Math.xml",
        "lib/net35-unity micro v3.5/Accord.Math.Core.dll",
        "lib/net35-unity micro v3.5/Accord.Math.Core.xml",
        "lib/net35-unity micro v3.5/Accord.Math.dll",
        "lib/net35-unity micro v3.5/Accord.Math.xml",
        "lib/net35-unity subset v3.5/Accord.Math.Core.dll",
        "lib/net35-unity subset v3.5/Accord.Math.Core.xml",
        "lib/net35-unity subset v3.5/Accord.Math.dll",
        "lib/net35-unity subset v3.5/Accord.Math.xml",
        "lib/net35-unity web v3.5/Accord.Math.Core.dll",
        "lib/net35-unity web v3.5/Accord.Math.Core.xml",
        "lib/net35-unity web v3.5/Accord.Math.dll",
        "lib/net35-unity web v3.5/Accord.Math.xml",
        "lib/net35/Accord.Math.Core.dll",
        "lib/net35/Accord.Math.Core.xml",
        "lib/net35/Accord.Math.dll",
        "lib/net35/Accord.Math.xml",
        "lib/net40/Accord.Math.Core.dll",
        "lib/net40/Accord.Math.Core.xml",
        "lib/net40/Accord.Math.dll",
        "lib/net40/Accord.Math.xml",
        "lib/net45/Accord.Math.Core.dll",
        "lib/net45/Accord.Math.Core.xml",
        "lib/net45/Accord.Math.dll",
        "lib/net45/Accord.Math.xml",
        "lib/net46/Accord.Math.Core.dll",
        "lib/net46/Accord.Math.Core.xml",
        "lib/net46/Accord.Math.dll",
        "lib/net46/Accord.Math.xml",
        "lib/net462/Accord.Math.Core.dll",
        "lib/net462/Accord.Math.Core.xml",
        "lib/net462/Accord.Math.dll",
        "lib/net462/Accord.Math.xml",
        "lib/netstandard1.4/Accord.Math.Core.dll",
        "lib/netstandard1.4/Accord.Math.Core.xml",
        "lib/netstandard1.4/Accord.Math.dll",
        "lib/netstandard1.4/Accord.Math.xml",
        "lib/netstandard2.0/Accord.Math.Core.dll",
        "lib/netstandard2.0/Accord.Math.Core.xml",
        "lib/netstandard2.0/Accord.Math.dll",
        "lib/netstandard2.0/Accord.Math.xml"
      ]
    },
    "Accord.Statistics/3.8.0": {
      "sha512": "8WsmCE31Qdy3FmRvwtAY3F9/fJEi/6uyLQrhOvSI6pP6gpoaacmCrJRIphkGf2EB8gKHRWLAc4UXr1OOPHxkmQ==",
      "type": "package",
      "path": "accord.statistics/3.8.0",
      "files": [
        "accord.statistics.3.8.0.nupkg.sha512",
        "accord.statistics.nuspec",
        "lib/net35-unity full v3.5/Accord.Statistics.dll",
        "lib/net35-unity full v3.5/Accord.Statistics.xml",
        "lib/net35-unity micro v3.5/Accord.Statistics.dll",
        "lib/net35-unity micro v3.5/Accord.Statistics.xml",
        "lib/net35-unity subset v3.5/Accord.Statistics.dll",
        "lib/net35-unity subset v3.5/Accord.Statistics.xml",
        "lib/net35-unity web v3.5/Accord.Statistics.dll",
        "lib/net35-unity web v3.5/Accord.Statistics.xml",
        "lib/net35/Accord.Statistics.dll",
        "lib/net35/Accord.Statistics.xml",
        "lib/net40/Accord.Statistics.dll",
        "lib/net40/Accord.Statistics.xml",
        "lib/net45/Accord.Statistics.dll",
        "lib/net45/Accord.Statistics.xml",
        "lib/net46/Accord.Statistics.dll",
        "lib/net46/Accord.Statistics.xml",
        "lib/net462/Accord.Statistics.dll",
        "lib/net462/Accord.Statistics.xml",
        "lib/netstandard1.4/Accord.Statistics.dll",
        "lib/netstandard1.4/Accord.Statistics.xml",
        "lib/netstandard2.0/Accord.Statistics.dll",
        "lib/netstandard2.0/Accord.Statistics.xml"
      ]
    },
    "Microsoft.CSharp/4.3.0": {
      "sha512": "P+MBhIM0YX+JqROuf7i306ZLJEjQYA9uUyRDE+OqwUI5sh41e2ZbPQV3LfAPh+29cmceE1pUffXsGfR4eMY3KA==",
      "type": "package",
      "path": "microsoft.csharp/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/Microsoft.CSharp.dll",
        "lib/netstandard1.3/Microsoft.CSharp.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "microsoft.csharp.4.3.0.nupkg.sha512",
        "microsoft.csharp.nuspec",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/Microsoft.CSharp.dll",
        "ref/netcore50/Microsoft.CSharp.xml",
        "ref/netcore50/de/Microsoft.CSharp.xml",
        "ref/netcore50/es/Microsoft.CSharp.xml",
        "ref/netcore50/fr/Microsoft.CSharp.xml",
        "ref/netcore50/it/Microsoft.CSharp.xml",
        "ref/netcore50/ja/Microsoft.CSharp.xml",
        "ref/netcore50/ko/Microsoft.CSharp.xml",
        "ref/netcore50/ru/Microsoft.CSharp.xml",
        "ref/netcore50/zh-hans/Microsoft.CSharp.xml",
        "ref/netcore50/zh-hant/Microsoft.CSharp.xml",
        "ref/netstandard1.0/Microsoft.CSharp.dll",
        "ref/netstandard1.0/Microsoft.CSharp.xml",
        "ref/netstandard1.0/de/Microsoft.CSharp.xml",
        "ref/netstandard1.0/es/Microsoft.CSharp.xml",
        "ref/netstandard1.0/fr/Microsoft.CSharp.xml",
        "ref/netstandard1.0/it/Microsoft.CSharp.xml",
        "ref/netstandard1.0/ja/Microsoft.CSharp.xml",
        "ref/netstandard1.0/ko/Microsoft.CSharp.xml",
        "ref/netstandard1.0/ru/Microsoft.CSharp.xml",
        "ref/netstandard1.0/zh-hans/Microsoft.CSharp.xml",
        "ref/netstandard1.0/zh-hant/Microsoft.CSharp.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._"
      ]
    },
    "Microsoft.Extensions.Configuration/2.0.0": {
      "sha512": "SsI4RqI8EH00+cYO96tbftlh87sNUv1eeyuBU1XZdQkG0RrHAOjWgl7P0FoLeTSMXJpOnfweeOWj2d1/5H3FxA==",
      "type": "package",
      "path": "microsoft.extensions.configuration/2.0.0",
      "files": [
        "lib/netstandard2.0/Microsoft.Extensions.Configuration.dll",
        "lib/netstandard2.0/Microsoft.Extensions.Configuration.xml",
        "microsoft.extensions.configuration.2.0.0.nupkg.sha512",
        "microsoft.extensions.configuration.nuspec"
      ]
    },
    "Microsoft.Extensions.Configuration.Abstractions/2.0.0": {
      "sha512": "rHFrXqMIvQNq51H8RYTO4IWmDOYh8NUzyqGlh0xHWTP6XYnKk7Ryinys2uDs+Vu88b3AMlM3gBBSs78m6OQpYQ==",
      "type": "package",
      "path": "microsoft.extensions.configuration.abstractions/2.0.0",
      "files": [
        "lib/netstandard2.0/Microsoft.Extensions.Configuration.Abstractions.dll",
        "lib/netstandard2.0/Microsoft.Extensions.Configuration.Abstractions.xml",
        "microsoft.extensions.configuration.abstractions.2.0.0.nupkg.sha512",
        "microsoft.extensions.configuration.abstractions.nuspec"
      ]
    },
    "Microsoft.Extensions.Primitives/2.0.0": {
      "sha512": "ukg53qNlqTrK38WA30b5qhw0GD7y3jdI9PHHASjdKyTcBHTevFM2o23tyk3pWCgAV27Bbkm+CPQ2zUe1ZOuYSA==",
      "type": "package",
      "path": "microsoft.extensions.primitives/2.0.0",
      "files": [
        "lib/netstandard2.0/Microsoft.Extensions.Primitives.dll",
        "lib/netstandard2.0/Microsoft.Extensions.Primitives.xml",
        "microsoft.extensions.primitives.2.0.0.nupkg.sha512",
        "microsoft.extensions.primitives.nuspec"
      ]
    },
    "Microsoft.NETCore.App/2.0.0": {
      "sha512": "/mzXF+UtZef+VpzzN88EpvFq5U6z4rj54ZMq/J968H6pcvyLOmcupmTRpJ3CJm8ILoCGh9WI7qpDdiKtuzswrQ==",
      "type": "package",
      "path": "microsoft.netcore.app/2.0.0",
      "files": [
        "LICENSE.TXT",
        "Microsoft.NETCore.App.versions.txt",
        "THIRD-PARTY-NOTICES.TXT",
        "build/netcoreapp2.0/Microsoft.NETCore.App.PlatformManifest.txt",
        "build/netcoreapp2.0/Microsoft.NETCore.App.props",
        "build/netcoreapp2.0/Microsoft.NETCore.App.targets",
        "microsoft.netcore.app.2.0.0.nupkg.sha512",
        "microsoft.netcore.app.nuspec",
        "ref/netcoreapp/_._",
        "ref/netcoreapp2.0/Microsoft.CSharp.dll",
        "ref/netcoreapp2.0/Microsoft.CSharp.xml",
        "ref/netcoreapp2.0/Microsoft.VisualBasic.dll",
        "ref/netcoreapp2.0/Microsoft.VisualBasic.xml",
        "ref/netcoreapp2.0/Microsoft.Win32.Primitives.dll",
        "ref/netcoreapp2.0/Microsoft.Win32.Primitives.xml",
        "ref/netcoreapp2.0/System.AppContext.dll",
        "ref/netcoreapp2.0/System.AppContext.xml",
        "ref/netcoreapp2.0/System.Buffers.dll",
        "ref/netcoreapp2.0/System.Buffers.xml",
        "ref/netcoreapp2.0/System.Collections.Concurrent.dll",
        "ref/netcoreapp2.0/System.Collections.Concurrent.xml",
        "ref/netcoreapp2.0/System.Collections.Immutable.dll",
        "ref/netcoreapp2.0/System.Collections.Immutable.xml",
        "ref/netcoreapp2.0/System.Collections.NonGeneric.dll",
        "ref/netcoreapp2.0/System.Collections.NonGeneric.xml",
        "ref/netcoreapp2.0/System.Collections.Specialized.dll",
        "ref/netcoreapp2.0/System.Collections.Specialized.xml",
        "ref/netcoreapp2.0/System.Collections.dll",
        "ref/netcoreapp2.0/System.Collections.xml",
        "ref/netcoreapp2.0/System.ComponentModel.Annotations.dll",
        "ref/netcoreapp2.0/System.ComponentModel.Annotations.xml",
        "ref/netcoreapp2.0/System.ComponentModel.Composition.dll",
        "ref/netcoreapp2.0/System.ComponentModel.DataAnnotations.dll",
        "ref/netcoreapp2.0/System.ComponentModel.EventBasedAsync.dll",
        "ref/netcoreapp2.0/System.ComponentModel.EventBasedAsync.xml",
        "ref/netcoreapp2.0/System.ComponentModel.Primitives.dll",
        "ref/netcoreapp2.0/System.ComponentModel.Primitives.xml",
        "ref/netcoreapp2.0/System.ComponentModel.TypeConverter.dll",
        "ref/netcoreapp2.0/System.ComponentModel.TypeConverter.xml",
        "ref/netcoreapp2.0/System.ComponentModel.dll",
        "ref/netcoreapp2.0/System.ComponentModel.xml",
        "ref/netcoreapp2.0/System.Configuration.dll",
        "ref/netcoreapp2.0/System.Console.dll",
        "ref/netcoreapp2.0/System.Console.xml",
        "ref/netcoreapp2.0/System.Core.dll",
        "ref/netcoreapp2.0/System.Data.Common.dll",
        "ref/netcoreapp2.0/System.Data.Common.xml",
        "ref/netcoreapp2.0/System.Data.dll",
        "ref/netcoreapp2.0/System.Diagnostics.Contracts.dll",
        "ref/netcoreapp2.0/System.Diagnostics.Contracts.xml",
        "ref/netcoreapp2.0/System.Diagnostics.Debug.dll",
        "ref/netcoreapp2.0/System.Diagnostics.Debug.xml",
        "ref/netcoreapp2.0/System.Diagnostics.DiagnosticSource.dll",
        "ref/netcoreapp2.0/System.Diagnostics.DiagnosticSource.xml",
        "ref/netcoreapp2.0/System.Diagnostics.FileVersionInfo.dll",
        "ref/netcoreapp2.0/System.Diagnostics.FileVersionInfo.xml",
        "ref/netcoreapp2.0/System.Diagnostics.Process.dll",
        "ref/netcoreapp2.0/System.Diagnostics.Process.xml",
        "ref/netcoreapp2.0/System.Diagnostics.StackTrace.dll",
        "ref/netcoreapp2.0/System.Diagnostics.StackTrace.xml",
        "ref/netcoreapp2.0/System.Diagnostics.TextWriterTraceListener.dll",
        "ref/netcoreapp2.0/System.Diagnostics.TextWriterTraceListener.xml",
        "ref/netcoreapp2.0/System.Diagnostics.Tools.dll",
        "ref/netcoreapp2.0/System.Diagnostics.Tools.xml",
        "ref/netcoreapp2.0/System.Diagnostics.TraceSource.dll",
        "ref/netcoreapp2.0/System.Diagnostics.TraceSource.xml",
        "ref/netcoreapp2.0/System.Diagnostics.Tracing.dll",
        "ref/netcoreapp2.0/System.Diagnostics.Tracing.xml",
        "ref/netcoreapp2.0/System.Drawing.Primitives.dll",
        "ref/netcoreapp2.0/System.Drawing.Primitives.xml",
        "ref/netcoreapp2.0/System.Drawing.dll",
        "ref/netcoreapp2.0/System.Dynamic.Runtime.dll",
        "ref/netcoreapp2.0/System.Dynamic.Runtime.xml",
        "ref/netcoreapp2.0/System.Globalization.Calendars.dll",
        "ref/netcoreapp2.0/System.Globalization.Calendars.xml",
        "ref/netcoreapp2.0/System.Globalization.Extensions.dll",
        "ref/netcoreapp2.0/System.Globalization.Extensions.xml",
        "ref/netcoreapp2.0/System.Globalization.dll",
        "ref/netcoreapp2.0/System.Globalization.xml",
        "ref/netcoreapp2.0/System.IO.Compression.FileSystem.dll",
        "ref/netcoreapp2.0/System.IO.Compression.ZipFile.dll",
        "ref/netcoreapp2.0/System.IO.Compression.ZipFile.xml",
        "ref/netcoreapp2.0/System.IO.Compression.dll",
        "ref/netcoreapp2.0/System.IO.Compression.xml",
        "ref/netcoreapp2.0/System.IO.FileSystem.DriveInfo.dll",
        "ref/netcoreapp2.0/System.IO.FileSystem.DriveInfo.xml",
        "ref/netcoreapp2.0/System.IO.FileSystem.Primitives.dll",
        "ref/netcoreapp2.0/System.IO.FileSystem.Primitives.xml",
        "ref/netcoreapp2.0/System.IO.FileSystem.Watcher.dll",
        "ref/netcoreapp2.0/System.IO.FileSystem.Watcher.xml",
        "ref/netcoreapp2.0/System.IO.FileSystem.dll",
        "ref/netcoreapp2.0/System.IO.FileSystem.xml",
        "ref/netcoreapp2.0/System.IO.IsolatedStorage.dll",
        "ref/netcoreapp2.0/System.IO.IsolatedStorage.xml",
        "ref/netcoreapp2.0/System.IO.MemoryMappedFiles.dll",
        "ref/netcoreapp2.0/System.IO.MemoryMappedFiles.xml",
        "ref/netcoreapp2.0/System.IO.Pipes.dll",
        "ref/netcoreapp2.0/System.IO.Pipes.xml",
        "ref/netcoreapp2.0/System.IO.UnmanagedMemoryStream.dll",
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        "ref/netcoreapp2.0/System.Linq.Expressions.dll",
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        "ref/netcoreapp2.0/System.Net.Http.dll",
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        "ref/netcoreapp2.0/System.Reflection.Metadata.dll",
        "ref/netcoreapp2.0/System.Reflection.Metadata.xml",
        "ref/netcoreapp2.0/System.Reflection.Primitives.dll",
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        "ref/netcoreapp2.0/System.Reflection.dll",
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        "ref/netcoreapp2.0/System.Resources.Reader.dll",
        "ref/netcoreapp2.0/System.Resources.Reader.xml",
        "ref/netcoreapp2.0/System.Resources.ResourceManager.dll",
        "ref/netcoreapp2.0/System.Resources.ResourceManager.xml",
        "ref/netcoreapp2.0/System.Resources.Writer.dll",
        "ref/netcoreapp2.0/System.Resources.Writer.xml",
        "ref/netcoreapp2.0/System.Runtime.CompilerServices.VisualC.dll",
        "ref/netcoreapp2.0/System.Runtime.CompilerServices.VisualC.xml",
        "ref/netcoreapp2.0/System.Runtime.Extensions.dll",
        "ref/netcoreapp2.0/System.Runtime.Extensions.xml",
        "ref/netcoreapp2.0/System.Runtime.Handles.dll",
        "ref/netcoreapp2.0/System.Runtime.Handles.xml",
        "ref/netcoreapp2.0/System.Runtime.InteropServices.RuntimeInformation.dll",
        "ref/netcoreapp2.0/System.Runtime.InteropServices.RuntimeInformation.xml",
        "ref/netcoreapp2.0/System.Runtime.InteropServices.WindowsRuntime.dll",
        "ref/netcoreapp2.0/System.Runtime.InteropServices.WindowsRuntime.xml",
        "ref/netcoreapp2.0/System.Runtime.InteropServices.dll",
        "ref/netcoreapp2.0/System.Runtime.InteropServices.xml",
        "ref/netcoreapp2.0/System.Runtime.Loader.dll",
        "ref/netcoreapp2.0/System.Runtime.Loader.xml",
        "ref/netcoreapp2.0/System.Runtime.Numerics.dll",
        "ref/netcoreapp2.0/System.Runtime.Numerics.xml",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Formatters.dll",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Formatters.xml",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Json.dll",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Json.xml",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Primitives.dll",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Primitives.xml",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Xml.dll",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Xml.xml",
        "ref/netcoreapp2.0/System.Runtime.Serialization.dll",
        "ref/netcoreapp2.0/System.Runtime.dll",
        "ref/netcoreapp2.0/System.Runtime.xml",
        "ref/netcoreapp2.0/System.Security.Claims.dll",
        "ref/netcoreapp2.0/System.Security.Claims.xml",
        "ref/netcoreapp2.0/System.Security.Cryptography.Algorithms.dll",
        "ref/netcoreapp2.0/System.Security.Cryptography.Algorithms.xml",
        "ref/netcoreapp2.0/System.Security.Cryptography.Csp.dll",
        "ref/netcoreapp2.0/System.Security.Cryptography.Csp.xml",
        "ref/netcoreapp2.0/System.Security.Cryptography.Encoding.dll",
        "ref/netcoreapp2.0/System.Security.Cryptography.Encoding.xml",
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        "ref/netcoreapp2.0/System.Security.Cryptography.X509Certificates.dll",
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        "ref/netcoreapp2.0/System.Text.Encoding.dll",
        "ref/netcoreapp2.0/System.Text.Encoding.xml",
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        "ref/netcoreapp2.0/System.Text.RegularExpressions.xml",
        "ref/netcoreapp2.0/System.Threading.Overlapped.dll",
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        "ref/netcoreapp2.0/System.Threading.Tasks.Dataflow.dll",
        "ref/netcoreapp2.0/System.Threading.Tasks.Dataflow.xml",
        "ref/netcoreapp2.0/System.Threading.Tasks.Extensions.dll",
        "ref/netcoreapp2.0/System.Threading.Tasks.Extensions.xml",
        "ref/netcoreapp2.0/System.Threading.Tasks.Parallel.dll",
        "ref/netcoreapp2.0/System.Threading.Tasks.Parallel.xml",
        "ref/netcoreapp2.0/System.Threading.Tasks.dll",
        "ref/netcoreapp2.0/System.Threading.Tasks.xml",
        "ref/netcoreapp2.0/System.Threading.Thread.dll",
        "ref/netcoreapp2.0/System.Threading.Thread.xml",
        "ref/netcoreapp2.0/System.Threading.ThreadPool.dll",
        "ref/netcoreapp2.0/System.Threading.ThreadPool.xml",
        "ref/netcoreapp2.0/System.Threading.Timer.dll",
        "ref/netcoreapp2.0/System.Threading.Timer.xml",
        "ref/netcoreapp2.0/System.Threading.dll",
        "ref/netcoreapp2.0/System.Threading.xml",
        "ref/netcoreapp2.0/System.Transactions.Local.dll",
        "ref/netcoreapp2.0/System.Transactions.Local.xml",
        "ref/netcoreapp2.0/System.Transactions.dll",
        "ref/netcoreapp2.0/System.ValueTuple.dll",
        "ref/netcoreapp2.0/System.ValueTuple.xml",
        "ref/netcoreapp2.0/System.Web.HttpUtility.dll",
        "ref/netcoreapp2.0/System.Web.HttpUtility.xml",
        "ref/netcoreapp2.0/System.Web.dll",
        "ref/netcoreapp2.0/System.Windows.dll",
        "ref/netcoreapp2.0/System.Xml.Linq.dll",
        "ref/netcoreapp2.0/System.Xml.ReaderWriter.dll",
        "ref/netcoreapp2.0/System.Xml.ReaderWriter.xml",
        "ref/netcoreapp2.0/System.Xml.Serialization.dll",
        "ref/netcoreapp2.0/System.Xml.XDocument.dll",
        "ref/netcoreapp2.0/System.Xml.XDocument.xml",
        "ref/netcoreapp2.0/System.Xml.XPath.XDocument.dll",
        "ref/netcoreapp2.0/System.Xml.XPath.XDocument.xml",
        "ref/netcoreapp2.0/System.Xml.XPath.dll",
        "ref/netcoreapp2.0/System.Xml.XPath.xml",
        "ref/netcoreapp2.0/System.Xml.XmlDocument.dll",
        "ref/netcoreapp2.0/System.Xml.XmlDocument.xml",
        "ref/netcoreapp2.0/System.Xml.XmlSerializer.dll",
        "ref/netcoreapp2.0/System.Xml.XmlSerializer.xml",
        "ref/netcoreapp2.0/System.Xml.dll",
        "ref/netcoreapp2.0/System.dll",
        "ref/netcoreapp2.0/WindowsBase.dll",
        "ref/netcoreapp2.0/mscorlib.dll",
        "ref/netcoreapp2.0/netstandard.dll",
        "runtime.json"
      ]
    },
    "Microsoft.NETCore.DotNetAppHost/2.0.0": {
      "sha512": "L4GGkcI/Mxl8PKLRpFdGmLb5oI8sGIR05bDTGkzCoamAjdUl1Zhkov2swjEsZvKYT8kkdiz39LtwyGYuCJxm1A==",
      "type": "package",
      "path": "microsoft.netcore.dotnetapphost/2.0.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "microsoft.netcore.dotnetapphost.2.0.0.nupkg.sha512",
        "microsoft.netcore.dotnetapphost.nuspec",
        "runtime.json"
      ]
    },
    "Microsoft.NETCore.DotNetHostPolicy/2.0.0": {
      "sha512": "rm7mMn0A93fwyAwVhbyOCcPuu2hZNL0A0dAur9sNG9pEkONPfCEQeF7m2mC8KpqZO0Ol6tpV5J0AF3HTXT3GXA==",
      "type": "package",
      "path": "microsoft.netcore.dotnethostpolicy/2.0.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "microsoft.netcore.dotnethostpolicy.2.0.0.nupkg.sha512",
        "microsoft.netcore.dotnethostpolicy.nuspec",
        "runtime.json"
      ]
    },
    "Microsoft.NETCore.DotNetHostResolver/2.0.0": {
      "sha512": "uBbjpeSrwsaTCADZCzRk+3aBzNnMqkC4zftJWBsL+Zk+8u+W+/lMb2thM5Y4hiVrv1YQg9t6dKldXzOKkY+pQw==",
      "type": "package",
      "path": "microsoft.netcore.dotnethostresolver/2.0.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "microsoft.netcore.dotnethostresolver.2.0.0.nupkg.sha512",
        "microsoft.netcore.dotnethostresolver.nuspec",
        "runtime.json"
      ]
    },
    "Microsoft.NETCore.Platforms/2.0.0": {
      "sha512": "VdLJOCXhZaEMY7Hm2GKiULmn7IEPFE4XC5LPSfBVCUIA8YLZVh846gtfBJalsPQF2PlzdD7ecX7DZEulJ402ZQ==",
      "type": "package",
      "path": "microsoft.netcore.platforms/2.0.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "lib/netstandard1.0/_._",
        "microsoft.netcore.platforms.2.0.0.nupkg.sha512",
        "microsoft.netcore.platforms.nuspec",
        "runtime.json",
        "useSharedDesignerContext.txt",
        "version.txt"
      ]
    },
    "Microsoft.NETCore.Targets/1.1.0": {
      "sha512": "aOZA3BWfz9RXjpzt0sRJJMjAscAUm3Hoa4UWAfceV9UTYxgwZ1lZt5nO2myFf+/jetYQo4uTP7zS8sJY67BBxg==",
      "type": "package",
      "path": "microsoft.netcore.targets/1.1.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/netstandard1.0/_._",
        "microsoft.netcore.targets.1.1.0.nupkg.sha512",
        "microsoft.netcore.targets.nuspec",
        "runtime.json"
      ]
    },
    "NETStandard.Library/2.0.0": {
      "sha512": "7jnbRU+L08FXKMxqUflxEXtVymWvNOrS8yHgu9s6EM8Anr6T/wIX4nZ08j/u3Asz+tCufp3YVwFSEvFTPYmBPA==",
      "type": "package",
      "path": "netstandard.library/2.0.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "build/NETStandard.Library.targets",
        "build/netstandard2.0/NETStandard.Library.targets",
        "build/netstandard2.0/ref/Microsoft.Win32.Primitives.dll",
        "build/netstandard2.0/ref/System.AppContext.dll",
        "build/netstandard2.0/ref/System.Collections.Concurrent.dll",
        "build/netstandard2.0/ref/System.Collections.NonGeneric.dll",
        "build/netstandard2.0/ref/System.Collections.Specialized.dll",
        "build/netstandard2.0/ref/System.Collections.dll",
        "build/netstandard2.0/ref/System.ComponentModel.Composition.dll",
        "build/netstandard2.0/ref/System.ComponentModel.EventBasedAsync.dll",
        "build/netstandard2.0/ref/System.ComponentModel.Primitives.dll",
        "build/netstandard2.0/ref/System.ComponentModel.TypeConverter.dll",
        "build/netstandard2.0/ref/System.ComponentModel.dll",
        "build/netstandard2.0/ref/System.Console.dll",
        "build/netstandard2.0/ref/System.Core.dll",
        "build/netstandard2.0/ref/System.Data.Common.dll",
        "build/netstandard2.0/ref/System.Data.dll",
        "build/netstandard2.0/ref/System.Diagnostics.Contracts.dll",
        "build/netstandard2.0/ref/System.Diagnostics.Debug.dll",
        "build/netstandard2.0/ref/System.Diagnostics.FileVersionInfo.dll",
        "build/netstandard2.0/ref/System.Diagnostics.Process.dll",
        "build/netstandard2.0/ref/System.Diagnostics.StackTrace.dll",
        "build/netstandard2.0/ref/System.Diagnostics.TextWriterTraceListener.dll",
        "build/netstandard2.0/ref/System.Diagnostics.Tools.dll",
        "build/netstandard2.0/ref/System.Diagnostics.TraceSource.dll",
        "build/netstandard2.0/ref/System.Diagnostics.Tracing.dll",
        "build/netstandard2.0/ref/System.Drawing.Primitives.dll",
        "build/netstandard2.0/ref/System.Drawing.dll",
        "build/netstandard2.0/ref/System.Dynamic.Runtime.dll",
        "build/netstandard2.0/ref/System.Globalization.Calendars.dll",
        "build/netstandard2.0/ref/System.Globalization.Extensions.dll",
        "build/netstandard2.0/ref/System.Globalization.dll",
        "build/netstandard2.0/ref/System.IO.Compression.FileSystem.dll",
        "build/netstandard2.0/ref/System.IO.Compression.ZipFile.dll",
        "build/netstandard2.0/ref/System.IO.Compression.dll",
        "build/netstandard2.0/ref/System.IO.FileSystem.DriveInfo.dll",
        "build/netstandard2.0/ref/System.IO.FileSystem.Primitives.dll",
        "build/netstandard2.0/ref/System.IO.FileSystem.Watcher.dll",
        "build/netstandard2.0/ref/System.IO.FileSystem.dll",
        "build/netstandard2.0/ref/System.IO.IsolatedStorage.dll",
        "build/netstandard2.0/ref/System.IO.MemoryMappedFiles.dll",
        "build/netstandard2.0/ref/System.IO.Pipes.dll",
        "build/netstandard2.0/ref/System.IO.UnmanagedMemoryStream.dll",
        "build/netstandard2.0/ref/System.IO.dll",
        "build/netstandard2.0/ref/System.Linq.Expressions.dll",
        "build/netstandard2.0/ref/System.Linq.Parallel.dll",
        "build/netstandard2.0/ref/System.Linq.Queryable.dll",
        "build/netstandard2.0/ref/System.Linq.dll",
        "build/netstandard2.0/ref/System.Net.Http.dll",
        "build/netstandard2.0/ref/System.Net.NameResolution.dll",
        "build/netstandard2.0/ref/System.Net.NetworkInformation.dll",
        "build/netstandard2.0/ref/System.Net.Ping.dll",
        "build/netstandard2.0/ref/System.Net.Primitives.dll",
        "build/netstandard2.0/ref/System.Net.Requests.dll",
        "build/netstandard2.0/ref/System.Net.Security.dll",
        "build/netstandard2.0/ref/System.Net.Sockets.dll",
        "build/netstandard2.0/ref/System.Net.WebHeaderCollection.dll",
        "build/netstandard2.0/ref/System.Net.WebSockets.Client.dll",
        "build/netstandard2.0/ref/System.Net.WebSockets.dll",
        "build/netstandard2.0/ref/System.Net.dll",
        "build/netstandard2.0/ref/System.Numerics.dll",
        "build/netstandard2.0/ref/System.ObjectModel.dll",
        "build/netstandard2.0/ref/System.Reflection.Extensions.dll",
        "build/netstandard2.0/ref/System.Reflection.Primitives.dll",
        "build/netstandard2.0/ref/System.Reflection.dll",
        "build/netstandard2.0/ref/System.Resources.Reader.dll",
        "build/netstandard2.0/ref/System.Resources.ResourceManager.dll",
        "build/netstandard2.0/ref/System.Resources.Writer.dll",
        "build/netstandard2.0/ref/System.Runtime.CompilerServices.VisualC.dll",
        "build/netstandard2.0/ref/System.Runtime.Extensions.dll",
        "build/netstandard2.0/ref/System.Runtime.Handles.dll",
        "build/netstandard2.0/ref/System.Runtime.InteropServices.RuntimeInformation.dll",
        "build/netstandard2.0/ref/System.Runtime.InteropServices.dll",
        "build/netstandard2.0/ref/System.Runtime.Numerics.dll",
        "build/netstandard2.0/ref/System.Runtime.Serialization.Formatters.dll",
        "build/netstandard2.0/ref/System.Runtime.Serialization.Json.dll",
        "build/netstandard2.0/ref/System.Runtime.Serialization.Primitives.dll",
        "build/netstandard2.0/ref/System.Runtime.Serialization.Xml.dll",
        "build/netstandard2.0/ref/System.Runtime.Serialization.dll",
        "build/netstandard2.0/ref/System.Runtime.dll",
        "build/netstandard2.0/ref/System.Security.Claims.dll",
        "build/netstandard2.0/ref/System.Security.Cryptography.Algorithms.dll",
        "build/netstandard2.0/ref/System.Security.Cryptography.Csp.dll",
        "build/netstandard2.0/ref/System.Security.Cryptography.Encoding.dll",
        "build/netstandard2.0/ref/System.Security.Cryptography.Primitives.dll",
        "build/netstandard2.0/ref/System.Security.Cryptography.X509Certificates.dll",
        "build/netstandard2.0/ref/System.Security.Principal.dll",
        "build/netstandard2.0/ref/System.Security.SecureString.dll",
        "build/netstandard2.0/ref/System.ServiceModel.Web.dll",
        "build/netstandard2.0/ref/System.Text.Encoding.Extensions.dll",
        "build/netstandard2.0/ref/System.Text.Encoding.dll",
        "build/netstandard2.0/ref/System.Text.RegularExpressions.dll",
        "build/netstandard2.0/ref/System.Threading.Overlapped.dll",
        "build/netstandard2.0/ref/System.Threading.Tasks.Parallel.dll",
        "build/netstandard2.0/ref/System.Threading.Tasks.dll",
        "build/netstandard2.0/ref/System.Threading.Thread.dll",
        "build/netstandard2.0/ref/System.Threading.ThreadPool.dll",
        "build/netstandard2.0/ref/System.Threading.Timer.dll",
        "build/netstandard2.0/ref/System.Threading.dll",
        "build/netstandard2.0/ref/System.Transactions.dll",
        "build/netstandard2.0/ref/System.ValueTuple.dll",
        "build/netstandard2.0/ref/System.Web.dll",
        "build/netstandard2.0/ref/System.Windows.dll",
        "build/netstandard2.0/ref/System.Xml.Linq.dll",
        "build/netstandard2.0/ref/System.Xml.ReaderWriter.dll",
        "build/netstandard2.0/ref/System.Xml.Serialization.dll",
        "build/netstandard2.0/ref/System.Xml.XDocument.dll",
        "build/netstandard2.0/ref/System.Xml.XPath.XDocument.dll",
        "build/netstandard2.0/ref/System.Xml.XPath.dll",
        "build/netstandard2.0/ref/System.Xml.XmlDocument.dll",
        "build/netstandard2.0/ref/System.Xml.XmlSerializer.dll",
        "build/netstandard2.0/ref/System.Xml.dll",
        "build/netstandard2.0/ref/System.dll",
        "build/netstandard2.0/ref/mscorlib.dll",
        "build/netstandard2.0/ref/netstandard.dll",
        "build/netstandard2.0/ref/netstandard.xml",
        "lib/netstandard1.0/_._",
        "netstandard.library.2.0.0.nupkg.sha512",
        "netstandard.library.nuspec"
      ]
    },
    "Newtonsoft.Json/10.0.3": {
      "sha512": "hSXaFmh7hNCuEoC4XNY5DrRkLDzYHqPx/Ik23R4J86Z7PE/Y6YidhG602dFVdLBRSdG6xp9NabH3dXpcoxWvww==",
      "type": "package",
      "path": "newtonsoft.json/10.0.3",
      "files": [
        "LICENSE.md",
        "lib/net20/Newtonsoft.Json.dll",
        "lib/net20/Newtonsoft.Json.xml",
        "lib/net35/Newtonsoft.Json.dll",
        "lib/net35/Newtonsoft.Json.xml",
        "lib/net40/Newtonsoft.Json.dll",
        "lib/net40/Newtonsoft.Json.xml",
        "lib/net45/Newtonsoft.Json.dll",
        "lib/net45/Newtonsoft.Json.xml",
        "lib/netstandard1.0/Newtonsoft.Json.dll",
        "lib/netstandard1.0/Newtonsoft.Json.xml",
        "lib/netstandard1.3/Newtonsoft.Json.dll",
        "lib/netstandard1.3/Newtonsoft.Json.xml",
        "lib/portable-net40+sl5+win8+wp8+wpa81/Newtonsoft.Json.dll",
        "lib/portable-net40+sl5+win8+wp8+wpa81/Newtonsoft.Json.xml",
        "lib/portable-net45+win8+wp8+wpa81/Newtonsoft.Json.dll",
        "lib/portable-net45+win8+wp8+wpa81/Newtonsoft.Json.xml",
        "newtonsoft.json.10.0.3.nupkg.sha512",
        "newtonsoft.json.nuspec",
        "tools/install.ps1"
      ]
    },
    "System.Collections/4.3.0": {
      "sha512": "3Dcj85/TBdVpL5Zr+gEEBUuFe2icOnLalmEh9hfck1PTYbbyWuZgh4fmm2ysCLTrqLQw6t3TgTyJ+VLp+Qb+Lw==",
      "type": "package",
      "path": "system.collections/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Collections.dll",
        "ref/netcore50/System.Collections.xml",
        "ref/netcore50/de/System.Collections.xml",
        "ref/netcore50/es/System.Collections.xml",
        "ref/netcore50/fr/System.Collections.xml",
        "ref/netcore50/it/System.Collections.xml",
        "ref/netcore50/ja/System.Collections.xml",
        "ref/netcore50/ko/System.Collections.xml",
        "ref/netcore50/ru/System.Collections.xml",
        "ref/netcore50/zh-hans/System.Collections.xml",
        "ref/netcore50/zh-hant/System.Collections.xml",
        "ref/netstandard1.0/System.Collections.dll",
        "ref/netstandard1.0/System.Collections.xml",
        "ref/netstandard1.0/de/System.Collections.xml",
        "ref/netstandard1.0/es/System.Collections.xml",
        "ref/netstandard1.0/fr/System.Collections.xml",
        "ref/netstandard1.0/it/System.Collections.xml",
        "ref/netstandard1.0/ja/System.Collections.xml",
        "ref/netstandard1.0/ko/System.Collections.xml",
        "ref/netstandard1.0/ru/System.Collections.xml",
        "ref/netstandard1.0/zh-hans/System.Collections.xml",
        "ref/netstandard1.0/zh-hant/System.Collections.xml",
        "ref/netstandard1.3/System.Collections.dll",
        "ref/netstandard1.3/System.Collections.xml",
        "ref/netstandard1.3/de/System.Collections.xml",
        "ref/netstandard1.3/es/System.Collections.xml",
        "ref/netstandard1.3/fr/System.Collections.xml",
        "ref/netstandard1.3/it/System.Collections.xml",
        "ref/netstandard1.3/ja/System.Collections.xml",
        "ref/netstandard1.3/ko/System.Collections.xml",
        "ref/netstandard1.3/ru/System.Collections.xml",
        "ref/netstandard1.3/zh-hans/System.Collections.xml",
        "ref/netstandard1.3/zh-hant/System.Collections.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.collections.4.3.0.nupkg.sha512",
        "system.collections.nuspec"
      ]
    },
    "System.Collections.NonGeneric/4.3.0": {
      "sha512": "prtjIEMhGUnQq6RnPEYLpFt8AtLbp9yq2zxOSrY7KJJZrw25Fi97IzBqY7iqssbM61Ek5b8f3MG/sG1N2sN5KA==",
      "type": "package",
      "path": "system.collections.nongeneric/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Collections.NonGeneric.dll",
        "lib/netstandard1.3/System.Collections.NonGeneric.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Collections.NonGeneric.dll",
        "ref/netstandard1.3/System.Collections.NonGeneric.dll",
        "ref/netstandard1.3/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/de/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/es/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/fr/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/it/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/ja/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/ko/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/ru/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/zh-hans/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/zh-hant/System.Collections.NonGeneric.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.collections.nongeneric.4.3.0.nupkg.sha512",
        "system.collections.nongeneric.nuspec"
      ]
    },
    "System.Collections.Specialized/4.3.0": {
      "sha512": "Epx8PoVZR0iuOnJJDzp7pWvdfMMOAvpUo95pC4ScH2mJuXkKA2Y4aR3cG9qt2klHgSons1WFh4kcGW7cSXvrxg==",
      "type": "package",
      "path": "system.collections.specialized/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Collections.Specialized.dll",
        "lib/netstandard1.3/System.Collections.Specialized.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Collections.Specialized.dll",
        "ref/netstandard1.3/System.Collections.Specialized.dll",
        "ref/netstandard1.3/System.Collections.Specialized.xml",
        "ref/netstandard1.3/de/System.Collections.Specialized.xml",
        "ref/netstandard1.3/es/System.Collections.Specialized.xml",
        "ref/netstandard1.3/fr/System.Collections.Specialized.xml",
        "ref/netstandard1.3/it/System.Collections.Specialized.xml",
        "ref/netstandard1.3/ja/System.Collections.Specialized.xml",
        "ref/netstandard1.3/ko/System.Collections.Specialized.xml",
        "ref/netstandard1.3/ru/System.Collections.Specialized.xml",
        "ref/netstandard1.3/zh-hans/System.Collections.Specialized.xml",
        "ref/netstandard1.3/zh-hant/System.Collections.Specialized.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.collections.specialized.4.3.0.nupkg.sha512",
        "system.collections.specialized.nuspec"
      ]
    },
    "System.ComponentModel/4.3.0": {
      "sha512": "VyGn1jGRZVfxnh8EdvDCi71v3bMXrsu8aYJOwoV7SNDLVhiEqwP86pPMyRGsDsxhXAm2b3o9OIqeETfN5qfezw==",
      "type": "package",
      "path": "system.componentmodel/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.ComponentModel.dll",
        "lib/netstandard1.3/System.ComponentModel.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.ComponentModel.dll",
        "ref/netcore50/System.ComponentModel.xml",
        "ref/netcore50/de/System.ComponentModel.xml",
        "ref/netcore50/es/System.ComponentModel.xml",
        "ref/netcore50/fr/System.ComponentModel.xml",
        "ref/netcore50/it/System.ComponentModel.xml",
        "ref/netcore50/ja/System.ComponentModel.xml",
        "ref/netcore50/ko/System.ComponentModel.xml",
        "ref/netcore50/ru/System.ComponentModel.xml",
        "ref/netcore50/zh-hans/System.ComponentModel.xml",
        "ref/netcore50/zh-hant/System.ComponentModel.xml",
        "ref/netstandard1.0/System.ComponentModel.dll",
        "ref/netstandard1.0/System.ComponentModel.xml",
        "ref/netstandard1.0/de/System.ComponentModel.xml",
        "ref/netstandard1.0/es/System.ComponentModel.xml",
        "ref/netstandard1.0/fr/System.ComponentModel.xml",
        "ref/netstandard1.0/it/System.ComponentModel.xml",
        "ref/netstandard1.0/ja/System.ComponentModel.xml",
        "ref/netstandard1.0/ko/System.ComponentModel.xml",
        "ref/netstandard1.0/ru/System.ComponentModel.xml",
        "ref/netstandard1.0/zh-hans/System.ComponentModel.xml",
        "ref/netstandard1.0/zh-hant/System.ComponentModel.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.componentmodel.4.3.0.nupkg.sha512",
        "system.componentmodel.nuspec"
      ]
    },
    "System.ComponentModel.Primitives/4.3.0": {
      "sha512": "j8GUkCpM8V4d4vhLIIoBLGey2Z5bCkMVNjEZseyAlm4n5arcsJOeI3zkUP+zvZgzsbLTYh4lYeP/ZD/gdIAPrw==",
      "type": "package",
      "path": "system.componentmodel.primitives/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/System.ComponentModel.Primitives.dll",
        "lib/netstandard1.0/System.ComponentModel.Primitives.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/System.ComponentModel.Primitives.dll",
        "ref/netstandard1.0/System.ComponentModel.Primitives.dll",
        "ref/netstandard1.0/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/de/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/es/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/fr/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/it/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/ja/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/ko/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/ru/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/zh-hans/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/zh-hant/System.ComponentModel.Primitives.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.componentmodel.primitives.4.3.0.nupkg.sha512",
        "system.componentmodel.primitives.nuspec"
      ]
    },
    "System.ComponentModel.TypeConverter/4.3.0": {
      "sha512": "16pQ6P+EdhcXzPiEK4kbA953Fu0MNG2ovxTZU81/qsCd1zPRsKc3uif5NgvllCY598k6bI0KUyKW8fanlfaDQg==",
      "type": "package",
      "path": "system.componentmodel.typeconverter/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/System.ComponentModel.TypeConverter.dll",
        "lib/net462/System.ComponentModel.TypeConverter.dll",
        "lib/netstandard1.0/System.ComponentModel.TypeConverter.dll",
        "lib/netstandard1.5/System.ComponentModel.TypeConverter.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/System.ComponentModel.TypeConverter.dll",
        "ref/net462/System.ComponentModel.TypeConverter.dll",
        "ref/netstandard1.0/System.ComponentModel.TypeConverter.dll",
        "ref/netstandard1.0/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/de/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/es/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/fr/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/it/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/ja/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/ko/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/ru/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/zh-hans/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/zh-hant/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/System.ComponentModel.TypeConverter.dll",
        "ref/netstandard1.5/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/de/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/es/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/fr/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/it/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/ja/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/ko/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/ru/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/zh-hans/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/zh-hant/System.ComponentModel.TypeConverter.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.componentmodel.typeconverter.4.3.0.nupkg.sha512",
        "system.componentmodel.typeconverter.nuspec"
      ]
    },
    "System.Diagnostics.Debug/4.3.0": {
      "sha512": "ZUhUOdqmaG5Jk3Xdb8xi5kIyQYAA4PnTNlHx1mu9ZY3qv4ELIdKbnL/akbGaKi2RnNUWaZsAs31rvzFdewTj2g==",
      "type": "package",
      "path": "system.diagnostics.debug/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Diagnostics.Debug.dll",
        "ref/netcore50/System.Diagnostics.Debug.xml",
        "ref/netcore50/de/System.Diagnostics.Debug.xml",
        "ref/netcore50/es/System.Diagnostics.Debug.xml",
        "ref/netcore50/fr/System.Diagnostics.Debug.xml",
        "ref/netcore50/it/System.Diagnostics.Debug.xml",
        "ref/netcore50/ja/System.Diagnostics.Debug.xml",
        "ref/netcore50/ko/System.Diagnostics.Debug.xml",
        "ref/netcore50/ru/System.Diagnostics.Debug.xml",
        "ref/netcore50/zh-hans/System.Diagnostics.Debug.xml",
        "ref/netcore50/zh-hant/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/System.Diagnostics.Debug.dll",
        "ref/netstandard1.0/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/de/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/es/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/fr/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/it/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/ja/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/ko/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/ru/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/zh-hans/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/zh-hant/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/System.Diagnostics.Debug.dll",
        "ref/netstandard1.3/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/de/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/es/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/fr/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/it/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/ja/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/ko/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/ru/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/zh-hans/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/zh-hant/System.Diagnostics.Debug.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.diagnostics.debug.4.3.0.nupkg.sha512",
        "system.diagnostics.debug.nuspec"
      ]
    },
    "System.Dynamic.Runtime/4.3.0": {
      "sha512": "SNVi1E/vfWUAs/WYKhE9+qlS6KqK0YVhnlT0HQtr8pMIA8YX3lwy3uPMownDwdYISBdmAF/2holEIldVp85Wag==",
      "type": "package",
      "path": "system.dynamic.runtime/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.Dynamic.Runtime.dll",
        "lib/netstandard1.3/System.Dynamic.Runtime.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Dynamic.Runtime.dll",
        "ref/netcore50/System.Dynamic.Runtime.xml",
        "ref/netcore50/de/System.Dynamic.Runtime.xml",
        "ref/netcore50/es/System.Dynamic.Runtime.xml",
        "ref/netcore50/fr/System.Dynamic.Runtime.xml",
        "ref/netcore50/it/System.Dynamic.Runtime.xml",
        "ref/netcore50/ja/System.Dynamic.Runtime.xml",
        "ref/netcore50/ko/System.Dynamic.Runtime.xml",
        "ref/netcore50/ru/System.Dynamic.Runtime.xml",
        "ref/netcore50/zh-hans/System.Dynamic.Runtime.xml",
        "ref/netcore50/zh-hant/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/System.Dynamic.Runtime.dll",
        "ref/netstandard1.0/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/de/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/es/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/fr/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/it/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/ja/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/ko/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/ru/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/zh-hans/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/zh-hant/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/System.Dynamic.Runtime.dll",
        "ref/netstandard1.3/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/de/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/es/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/fr/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/it/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/ja/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/ko/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/ru/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/zh-hans/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/zh-hant/System.Dynamic.Runtime.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/System.Dynamic.Runtime.dll",
        "system.dynamic.runtime.4.3.0.nupkg.sha512",
        "system.dynamic.runtime.nuspec"
      ]
    },
    "System.Globalization/4.3.0": {
      "sha512": "kYdVd2f2PAdFGblzFswE4hkNANJBKRmsfa2X5LG2AcWE1c7/4t0pYae1L8vfZ5xvE2nK/R9JprtToA61OSHWIg==",
      "type": "package",
      "path": "system.globalization/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Globalization.dll",
        "ref/netcore50/System.Globalization.xml",
        "ref/netcore50/de/System.Globalization.xml",
        "ref/netcore50/es/System.Globalization.xml",
        "ref/netcore50/fr/System.Globalization.xml",
        "ref/netcore50/it/System.Globalization.xml",
        "ref/netcore50/ja/System.Globalization.xml",
        "ref/netcore50/ko/System.Globalization.xml",
        "ref/netcore50/ru/System.Globalization.xml",
        "ref/netcore50/zh-hans/System.Globalization.xml",
        "ref/netcore50/zh-hant/System.Globalization.xml",
        "ref/netstandard1.0/System.Globalization.dll",
        "ref/netstandard1.0/System.Globalization.xml",
        "ref/netstandard1.0/de/System.Globalization.xml",
        "ref/netstandard1.0/es/System.Globalization.xml",
        "ref/netstandard1.0/fr/System.Globalization.xml",
        "ref/netstandard1.0/it/System.Globalization.xml",
        "ref/netstandard1.0/ja/System.Globalization.xml",
        "ref/netstandard1.0/ko/System.Globalization.xml",
        "ref/netstandard1.0/ru/System.Globalization.xml",
        "ref/netstandard1.0/zh-hans/System.Globalization.xml",
        "ref/netstandard1.0/zh-hant/System.Globalization.xml",
        "ref/netstandard1.3/System.Globalization.dll",
        "ref/netstandard1.3/System.Globalization.xml",
        "ref/netstandard1.3/de/System.Globalization.xml",
        "ref/netstandard1.3/es/System.Globalization.xml",
        "ref/netstandard1.3/fr/System.Globalization.xml",
        "ref/netstandard1.3/it/System.Globalization.xml",
        "ref/netstandard1.3/ja/System.Globalization.xml",
        "ref/netstandard1.3/ko/System.Globalization.xml",
        "ref/netstandard1.3/ru/System.Globalization.xml",
        "ref/netstandard1.3/zh-hans/System.Globalization.xml",
        "ref/netstandard1.3/zh-hant/System.Globalization.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.globalization.4.3.0.nupkg.sha512",
        "system.globalization.nuspec"
      ]
    },
    "System.Globalization.Extensions/4.3.0": {
      "sha512": "FhKmdR6MPG+pxow6wGtNAWdZh7noIOpdD5TwQ3CprzgIE1bBBoim0vbR1+AWsWjQmU7zXHgQo4TWSP6lCeiWcQ==",
      "type": "package",
      "path": "system.globalization.extensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Globalization.Extensions.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Globalization.Extensions.dll",
        "ref/netstandard1.3/System.Globalization.Extensions.dll",
        "ref/netstandard1.3/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/de/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/es/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/fr/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/it/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/ja/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/ko/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/ru/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/zh-hans/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/zh-hant/System.Globalization.Extensions.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/unix/lib/netstandard1.3/System.Globalization.Extensions.dll",
        "runtimes/win/lib/net46/System.Globalization.Extensions.dll",
        "runtimes/win/lib/netstandard1.3/System.Globalization.Extensions.dll",
        "system.globalization.extensions.4.3.0.nupkg.sha512",
        "system.globalization.extensions.nuspec"
      ]
    },
    "System.IO/4.3.0": {
      "sha512": "3qjaHvxQPDpSOYICjUoTsmoq5u6QJAFRUITgeT/4gqkF1bajbSmb1kwSxEA8AHlofqgcKJcM8udgieRNhaJ5Cg==",
      "type": "package",
      "path": "system.io/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.IO.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.IO.dll",
        "ref/netcore50/System.IO.dll",
        "ref/netcore50/System.IO.xml",
        "ref/netcore50/de/System.IO.xml",
        "ref/netcore50/es/System.IO.xml",
        "ref/netcore50/fr/System.IO.xml",
        "ref/netcore50/it/System.IO.xml",
        "ref/netcore50/ja/System.IO.xml",
        "ref/netcore50/ko/System.IO.xml",
        "ref/netcore50/ru/System.IO.xml",
        "ref/netcore50/zh-hans/System.IO.xml",
        "ref/netcore50/zh-hant/System.IO.xml",
        "ref/netstandard1.0/System.IO.dll",
        "ref/netstandard1.0/System.IO.xml",
        "ref/netstandard1.0/de/System.IO.xml",
        "ref/netstandard1.0/es/System.IO.xml",
        "ref/netstandard1.0/fr/System.IO.xml",
        "ref/netstandard1.0/it/System.IO.xml",
        "ref/netstandard1.0/ja/System.IO.xml",
        "ref/netstandard1.0/ko/System.IO.xml",
        "ref/netstandard1.0/ru/System.IO.xml",
        "ref/netstandard1.0/zh-hans/System.IO.xml",
        "ref/netstandard1.0/zh-hant/System.IO.xml",
        "ref/netstandard1.3/System.IO.dll",
        "ref/netstandard1.3/System.IO.xml",
        "ref/netstandard1.3/de/System.IO.xml",
        "ref/netstandard1.3/es/System.IO.xml",
        "ref/netstandard1.3/fr/System.IO.xml",
        "ref/netstandard1.3/it/System.IO.xml",
        "ref/netstandard1.3/ja/System.IO.xml",
        "ref/netstandard1.3/ko/System.IO.xml",
        "ref/netstandard1.3/ru/System.IO.xml",
        "ref/netstandard1.3/zh-hans/System.IO.xml",
        "ref/netstandard1.3/zh-hant/System.IO.xml",
        "ref/netstandard1.5/System.IO.dll",
        "ref/netstandard1.5/System.IO.xml",
        "ref/netstandard1.5/de/System.IO.xml",
        "ref/netstandard1.5/es/System.IO.xml",
        "ref/netstandard1.5/fr/System.IO.xml",
        "ref/netstandard1.5/it/System.IO.xml",
        "ref/netstandard1.5/ja/System.IO.xml",
        "ref/netstandard1.5/ko/System.IO.xml",
        "ref/netstandard1.5/ru/System.IO.xml",
        "ref/netstandard1.5/zh-hans/System.IO.xml",
        "ref/netstandard1.5/zh-hant/System.IO.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.io.4.3.0.nupkg.sha512",
        "system.io.nuspec"
      ]
    },
    "System.IO.FileSystem/4.3.0": {
      "sha512": "3wEMARTnuio+ulnvi+hkRNROYwa1kylvYahhcLk4HSoVdl+xxTFVeVlYOfLwrDPImGls0mDqbMhrza8qnWPTdA==",
      "type": "package",
      "path": "system.io.filesystem/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.IO.FileSystem.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.IO.FileSystem.dll",
        "ref/netstandard1.3/System.IO.FileSystem.dll",
        "ref/netstandard1.3/System.IO.FileSystem.xml",
        "ref/netstandard1.3/de/System.IO.FileSystem.xml",
        "ref/netstandard1.3/es/System.IO.FileSystem.xml",
        "ref/netstandard1.3/fr/System.IO.FileSystem.xml",
        "ref/netstandard1.3/it/System.IO.FileSystem.xml",
        "ref/netstandard1.3/ja/System.IO.FileSystem.xml",
        "ref/netstandard1.3/ko/System.IO.FileSystem.xml",
        "ref/netstandard1.3/ru/System.IO.FileSystem.xml",
        "ref/netstandard1.3/zh-hans/System.IO.FileSystem.xml",
        "ref/netstandard1.3/zh-hant/System.IO.FileSystem.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.io.filesystem.4.3.0.nupkg.sha512",
        "system.io.filesystem.nuspec"
      ]
    },
    "System.IO.FileSystem.Primitives/4.3.0": {
      "sha512": "6QOb2XFLch7bEc4lIcJH49nJN2HV+OC3fHDgsLVsBVBk3Y4hFAnOBGzJ2lUu7CyDDFo9IBWkSsnbkT6IBwwiMw==",
      "type": "package",
      "path": "system.io.filesystem.primitives/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.IO.FileSystem.Primitives.dll",
        "lib/netstandard1.3/System.IO.FileSystem.Primitives.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.IO.FileSystem.Primitives.dll",
        "ref/netstandard1.3/System.IO.FileSystem.Primitives.dll",
        "ref/netstandard1.3/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/de/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/es/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/fr/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/it/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/ja/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/ko/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/ru/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/zh-hans/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/zh-hant/System.IO.FileSystem.Primitives.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.io.filesystem.primitives.4.3.0.nupkg.sha512",
        "system.io.filesystem.primitives.nuspec"
      ]
    },
    "System.Linq/4.3.0": {
      "sha512": "5DbqIUpsDp0dFftytzuMmc0oeMdQwjcP/EWxsksIz/w1TcFRkZ3yKKz0PqiYFMmEwPSWw+qNVqD7PJ889JzHbw==",
      "type": "package",
      "path": "system.linq/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net463/System.Linq.dll",
        "lib/netcore50/System.Linq.dll",
        "lib/netstandard1.6/System.Linq.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net463/System.Linq.dll",
        "ref/netcore50/System.Linq.dll",
        "ref/netcore50/System.Linq.xml",
        "ref/netcore50/de/System.Linq.xml",
        "ref/netcore50/es/System.Linq.xml",
        "ref/netcore50/fr/System.Linq.xml",
        "ref/netcore50/it/System.Linq.xml",
        "ref/netcore50/ja/System.Linq.xml",
        "ref/netcore50/ko/System.Linq.xml",
        "ref/netcore50/ru/System.Linq.xml",
        "ref/netcore50/zh-hans/System.Linq.xml",
        "ref/netcore50/zh-hant/System.Linq.xml",
        "ref/netstandard1.0/System.Linq.dll",
        "ref/netstandard1.0/System.Linq.xml",
        "ref/netstandard1.0/de/System.Linq.xml",
        "ref/netstandard1.0/es/System.Linq.xml",
        "ref/netstandard1.0/fr/System.Linq.xml",
        "ref/netstandard1.0/it/System.Linq.xml",
        "ref/netstandard1.0/ja/System.Linq.xml",
        "ref/netstandard1.0/ko/System.Linq.xml",
        "ref/netstandard1.0/ru/System.Linq.xml",
        "ref/netstandard1.0/zh-hans/System.Linq.xml",
        "ref/netstandard1.0/zh-hant/System.Linq.xml",
        "ref/netstandard1.6/System.Linq.dll",
        "ref/netstandard1.6/System.Linq.xml",
        "ref/netstandard1.6/de/System.Linq.xml",
        "ref/netstandard1.6/es/System.Linq.xml",
        "ref/netstandard1.6/fr/System.Linq.xml",
        "ref/netstandard1.6/it/System.Linq.xml",
        "ref/netstandard1.6/ja/System.Linq.xml",
        "ref/netstandard1.6/ko/System.Linq.xml",
        "ref/netstandard1.6/ru/System.Linq.xml",
        "ref/netstandard1.6/zh-hans/System.Linq.xml",
        "ref/netstandard1.6/zh-hant/System.Linq.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.linq.4.3.0.nupkg.sha512",
        "system.linq.nuspec"
      ]
    },
    "System.Linq.Expressions/4.3.0": {
      "sha512": "PGKkrd2khG4CnlyJwxwwaWWiSiWFNBGlgXvJpeO0xCXrZ89ODrQ6tjEWS/kOqZ8GwEOUATtKtzp1eRgmYNfclg==",
      "type": "package",
      "path": "system.linq.expressions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net463/System.Linq.Expressions.dll",
        "lib/netcore50/System.Linq.Expressions.dll",
        "lib/netstandard1.6/System.Linq.Expressions.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net463/System.Linq.Expressions.dll",
        "ref/netcore50/System.Linq.Expressions.dll",
        "ref/netcore50/System.Linq.Expressions.xml",
        "ref/netcore50/de/System.Linq.Expressions.xml",
        "ref/netcore50/es/System.Linq.Expressions.xml",
        "ref/netcore50/fr/System.Linq.Expressions.xml",
        "ref/netcore50/it/System.Linq.Expressions.xml",
        "ref/netcore50/ja/System.Linq.Expressions.xml",
        "ref/netcore50/ko/System.Linq.Expressions.xml",
        "ref/netcore50/ru/System.Linq.Expressions.xml",
        "ref/netcore50/zh-hans/System.Linq.Expressions.xml",
        "ref/netcore50/zh-hant/System.Linq.Expressions.xml",
        "ref/netstandard1.0/System.Linq.Expressions.dll",
        "ref/netstandard1.0/System.Linq.Expressions.xml",
        "ref/netstandard1.0/de/System.Linq.Expressions.xml",
        "ref/netstandard1.0/es/System.Linq.Expressions.xml",
        "ref/netstandard1.0/fr/System.Linq.Expressions.xml",
        "ref/netstandard1.0/it/System.Linq.Expressions.xml",
        "ref/netstandard1.0/ja/System.Linq.Expressions.xml",
        "ref/netstandard1.0/ko/System.Linq.Expressions.xml",
        "ref/netstandard1.0/ru/System.Linq.Expressions.xml",
        "ref/netstandard1.0/zh-hans/System.Linq.Expressions.xml",
        "ref/netstandard1.0/zh-hant/System.Linq.Expressions.xml",
        "ref/netstandard1.3/System.Linq.Expressions.dll",
        "ref/netstandard1.3/System.Linq.Expressions.xml",
        "ref/netstandard1.3/de/System.Linq.Expressions.xml",
        "ref/netstandard1.3/es/System.Linq.Expressions.xml",
        "ref/netstandard1.3/fr/System.Linq.Expressions.xml",
        "ref/netstandard1.3/it/System.Linq.Expressions.xml",
        "ref/netstandard1.3/ja/System.Linq.Expressions.xml",
        "ref/netstandard1.3/ko/System.Linq.Expressions.xml",
        "ref/netstandard1.3/ru/System.Linq.Expressions.xml",
        "ref/netstandard1.3/zh-hans/System.Linq.Expressions.xml",
        "ref/netstandard1.3/zh-hant/System.Linq.Expressions.xml",
        "ref/netstandard1.6/System.Linq.Expressions.dll",
        "ref/netstandard1.6/System.Linq.Expressions.xml",
        "ref/netstandard1.6/de/System.Linq.Expressions.xml",
        "ref/netstandard1.6/es/System.Linq.Expressions.xml",
        "ref/netstandard1.6/fr/System.Linq.Expressions.xml",
        "ref/netstandard1.6/it/System.Linq.Expressions.xml",
        "ref/netstandard1.6/ja/System.Linq.Expressions.xml",
        "ref/netstandard1.6/ko/System.Linq.Expressions.xml",
        "ref/netstandard1.6/ru/System.Linq.Expressions.xml",
        "ref/netstandard1.6/zh-hans/System.Linq.Expressions.xml",
        "ref/netstandard1.6/zh-hant/System.Linq.Expressions.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/System.Linq.Expressions.dll",
        "system.linq.expressions.4.3.0.nupkg.sha512",
        "system.linq.expressions.nuspec"
      ]
    },
    "System.ObjectModel/4.3.0": {
      "sha512": "bdX+80eKv9bN6K4N+d77OankKHGn6CH711a6fcOpMQu2Fckp/Ft4L/kW9WznHpyR0NRAvJutzOMHNNlBGvxQzQ==",
      "type": "package",
      "path": "system.objectmodel/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.ObjectModel.dll",
        "lib/netstandard1.3/System.ObjectModel.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.ObjectModel.dll",
        "ref/netcore50/System.ObjectModel.xml",
        "ref/netcore50/de/System.ObjectModel.xml",
        "ref/netcore50/es/System.ObjectModel.xml",
        "ref/netcore50/fr/System.ObjectModel.xml",
        "ref/netcore50/it/System.ObjectModel.xml",
        "ref/netcore50/ja/System.ObjectModel.xml",
        "ref/netcore50/ko/System.ObjectModel.xml",
        "ref/netcore50/ru/System.ObjectModel.xml",
        "ref/netcore50/zh-hans/System.ObjectModel.xml",
        "ref/netcore50/zh-hant/System.ObjectModel.xml",
        "ref/netstandard1.0/System.ObjectModel.dll",
        "ref/netstandard1.0/System.ObjectModel.xml",
        "ref/netstandard1.0/de/System.ObjectModel.xml",
        "ref/netstandard1.0/es/System.ObjectModel.xml",
        "ref/netstandard1.0/fr/System.ObjectModel.xml",
        "ref/netstandard1.0/it/System.ObjectModel.xml",
        "ref/netstandard1.0/ja/System.ObjectModel.xml",
        "ref/netstandard1.0/ko/System.ObjectModel.xml",
        "ref/netstandard1.0/ru/System.ObjectModel.xml",
        "ref/netstandard1.0/zh-hans/System.ObjectModel.xml",
        "ref/netstandard1.0/zh-hant/System.ObjectModel.xml",
        "ref/netstandard1.3/System.ObjectModel.dll",
        "ref/netstandard1.3/System.ObjectModel.xml",
        "ref/netstandard1.3/de/System.ObjectModel.xml",
        "ref/netstandard1.3/es/System.ObjectModel.xml",
        "ref/netstandard1.3/fr/System.ObjectModel.xml",
        "ref/netstandard1.3/it/System.ObjectModel.xml",
        "ref/netstandard1.3/ja/System.ObjectModel.xml",
        "ref/netstandard1.3/ko/System.ObjectModel.xml",
        "ref/netstandard1.3/ru/System.ObjectModel.xml",
        "ref/netstandard1.3/zh-hans/System.ObjectModel.xml",
        "ref/netstandard1.3/zh-hant/System.ObjectModel.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.objectmodel.4.3.0.nupkg.sha512",
        "system.objectmodel.nuspec"
      ]
    },
    "System.Reflection/4.3.0": {
      "sha512": "KMiAFoW7MfJGa9nDFNcfu+FpEdiHpWgTcS2HdMpDvt9saK3y/G4GwprPyzqjFH9NTaGPQeWNHU+iDlDILj96aQ==",
      "type": "package",
      "path": "system.reflection/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.Reflection.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.Reflection.dll",
        "ref/netcore50/System.Reflection.dll",
        "ref/netcore50/System.Reflection.xml",
        "ref/netcore50/de/System.Reflection.xml",
        "ref/netcore50/es/System.Reflection.xml",
        "ref/netcore50/fr/System.Reflection.xml",
        "ref/netcore50/it/System.Reflection.xml",
        "ref/netcore50/ja/System.Reflection.xml",
        "ref/netcore50/ko/System.Reflection.xml",
        "ref/netcore50/ru/System.Reflection.xml",
        "ref/netcore50/zh-hans/System.Reflection.xml",
        "ref/netcore50/zh-hant/System.Reflection.xml",
        "ref/netstandard1.0/System.Reflection.dll",
        "ref/netstandard1.0/System.Reflection.xml",
        "ref/netstandard1.0/de/System.Reflection.xml",
        "ref/netstandard1.0/es/System.Reflection.xml",
        "ref/netstandard1.0/fr/System.Reflection.xml",
        "ref/netstandard1.0/it/System.Reflection.xml",
        "ref/netstandard1.0/ja/System.Reflection.xml",
        "ref/netstandard1.0/ko/System.Reflection.xml",
        "ref/netstandard1.0/ru/System.Reflection.xml",
        "ref/netstandard1.0/zh-hans/System.Reflection.xml",
        "ref/netstandard1.0/zh-hant/System.Reflection.xml",
        "ref/netstandard1.3/System.Reflection.dll",
        "ref/netstandard1.3/System.Reflection.xml",
        "ref/netstandard1.3/de/System.Reflection.xml",
        "ref/netstandard1.3/es/System.Reflection.xml",
        "ref/netstandard1.3/fr/System.Reflection.xml",
        "ref/netstandard1.3/it/System.Reflection.xml",
        "ref/netstandard1.3/ja/System.Reflection.xml",
        "ref/netstandard1.3/ko/System.Reflection.xml",
        "ref/netstandard1.3/ru/System.Reflection.xml",
        "ref/netstandard1.3/zh-hans/System.Reflection.xml",
        "ref/netstandard1.3/zh-hant/System.Reflection.xml",
        "ref/netstandard1.5/System.Reflection.dll",
        "ref/netstandard1.5/System.Reflection.xml",
        "ref/netstandard1.5/de/System.Reflection.xml",
        "ref/netstandard1.5/es/System.Reflection.xml",
        "ref/netstandard1.5/fr/System.Reflection.xml",
        "ref/netstandard1.5/it/System.Reflection.xml",
        "ref/netstandard1.5/ja/System.Reflection.xml",
        "ref/netstandard1.5/ko/System.Reflection.xml",
        "ref/netstandard1.5/ru/System.Reflection.xml",
        "ref/netstandard1.5/zh-hans/System.Reflection.xml",
        "ref/netstandard1.5/zh-hant/System.Reflection.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.reflection.4.3.0.nupkg.sha512",
        "system.reflection.nuspec"
      ]
    },
    "System.Reflection.Emit/4.3.0": {
      "sha512": "228FG0jLcIwTVJyz8CLFKueVqQK36ANazUManGaJHkO0icjiIypKW7YLWLIWahyIkdh5M7mV2dJepllLyA1SKg==",
      "type": "package",
      "path": "system.reflection.emit/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/monotouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.Reflection.Emit.dll",
        "lib/netstandard1.3/System.Reflection.Emit.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/net45/_._",
        "ref/netstandard1.1/System.Reflection.Emit.dll",
        "ref/netstandard1.1/System.Reflection.Emit.xml",
        "ref/netstandard1.1/de/System.Reflection.Emit.xml",
        "ref/netstandard1.1/es/System.Reflection.Emit.xml",
        "ref/netstandard1.1/fr/System.Reflection.Emit.xml",
        "ref/netstandard1.1/it/System.Reflection.Emit.xml",
        "ref/netstandard1.1/ja/System.Reflection.Emit.xml",
        "ref/netstandard1.1/ko/System.Reflection.Emit.xml",
        "ref/netstandard1.1/ru/System.Reflection.Emit.xml",
        "ref/netstandard1.1/zh-hans/System.Reflection.Emit.xml",
        "ref/netstandard1.1/zh-hant/System.Reflection.Emit.xml",
        "ref/xamarinmac20/_._",
        "system.reflection.emit.4.3.0.nupkg.sha512",
        "system.reflection.emit.nuspec"
      ]
    },
    "System.Reflection.Emit.ILGeneration/4.3.0": {
      "sha512": "59tBslAk9733NXLrUJrwNZEzbMAcu8k344OYo+wfSVygcgZ9lgBdGIzH/nrg3LYhXceynyvTc8t5/GD4Ri0/ng==",
      "type": "package",
      "path": "system.reflection.emit.ilgeneration/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.Reflection.Emit.ILGeneration.dll",
        "lib/netstandard1.3/System.Reflection.Emit.ILGeneration.dll",
        "lib/portable-net45+wp8/_._",
        "lib/wp80/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netstandard1.0/System.Reflection.Emit.ILGeneration.dll",
        "ref/netstandard1.0/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/de/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/es/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/fr/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/it/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/ja/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/ko/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/ru/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/zh-hans/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/zh-hant/System.Reflection.Emit.ILGeneration.xml",
        "ref/portable-net45+wp8/_._",
        "ref/wp80/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/_._",
        "system.reflection.emit.ilgeneration.4.3.0.nupkg.sha512",
        "system.reflection.emit.ilgeneration.nuspec"
      ]
    },
    "System.Reflection.Emit.Lightweight/4.3.0": {
      "sha512": "oadVHGSMsTmZsAF864QYN1t1QzZjIcuKU3l2S9cZOwDdDueNTrqq1yRj7koFfIGEnKpt6NjpL3rOzRhs4ryOgA==",
      "type": "package",
      "path": "system.reflection.emit.lightweight/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.Reflection.Emit.Lightweight.dll",
        "lib/netstandard1.3/System.Reflection.Emit.Lightweight.dll",
        "lib/portable-net45+wp8/_._",
        "lib/wp80/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netstandard1.0/System.Reflection.Emit.Lightweight.dll",
        "ref/netstandard1.0/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/de/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/es/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/fr/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/it/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/ja/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/ko/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/ru/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/zh-hans/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/zh-hant/System.Reflection.Emit.Lightweight.xml",
        "ref/portable-net45+wp8/_._",
        "ref/wp80/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/_._",
        "system.reflection.emit.lightweight.4.3.0.nupkg.sha512",
        "system.reflection.emit.lightweight.nuspec"
      ]
    },
    "System.Reflection.Extensions/4.3.0": {
      "sha512": "rJkrJD3kBI5B712aRu4DpSIiHRtr6QlfZSQsb0hYHrDCZORXCFjQfoipo2LaMUHoT9i1B7j7MnfaEKWDFmFQNQ==",
      "type": "package",
      "path": "system.reflection.extensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Reflection.Extensions.dll",
        "ref/netcore50/System.Reflection.Extensions.xml",
        "ref/netcore50/de/System.Reflection.Extensions.xml",
        "ref/netcore50/es/System.Reflection.Extensions.xml",
        "ref/netcore50/fr/System.Reflection.Extensions.xml",
        "ref/netcore50/it/System.Reflection.Extensions.xml",
        "ref/netcore50/ja/System.Reflection.Extensions.xml",
        "ref/netcore50/ko/System.Reflection.Extensions.xml",
        "ref/netcore50/ru/System.Reflection.Extensions.xml",
        "ref/netcore50/zh-hans/System.Reflection.Extensions.xml",
        "ref/netcore50/zh-hant/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/System.Reflection.Extensions.dll",
        "ref/netstandard1.0/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/de/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/es/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/fr/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/it/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/ja/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/ko/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/ru/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/zh-hans/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/zh-hant/System.Reflection.Extensions.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.reflection.extensions.4.3.0.nupkg.sha512",
        "system.reflection.extensions.nuspec"
      ]
    },
    "System.Reflection.Primitives/4.3.0": {
      "sha512": "5RXItQz5As4xN2/YUDxdpsEkMhvw3e6aNveFXUn4Hl/udNTCNhnKp8lT9fnc3MhvGKh1baak5CovpuQUXHAlIA==",
      "type": "package",
      "path": "system.reflection.primitives/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Reflection.Primitives.dll",
        "ref/netcore50/System.Reflection.Primitives.xml",
        "ref/netcore50/de/System.Reflection.Primitives.xml",
        "ref/netcore50/es/System.Reflection.Primitives.xml",
        "ref/netcore50/fr/System.Reflection.Primitives.xml",
        "ref/netcore50/it/System.Reflection.Primitives.xml",
        "ref/netcore50/ja/System.Reflection.Primitives.xml",
        "ref/netcore50/ko/System.Reflection.Primitives.xml",
        "ref/netcore50/ru/System.Reflection.Primitives.xml",
        "ref/netcore50/zh-hans/System.Reflection.Primitives.xml",
        "ref/netcore50/zh-hant/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/System.Reflection.Primitives.dll",
        "ref/netstandard1.0/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/de/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/es/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/fr/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/it/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/ja/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/ko/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/ru/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/zh-hans/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/zh-hant/System.Reflection.Primitives.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.reflection.primitives.4.3.0.nupkg.sha512",
        "system.reflection.primitives.nuspec"
      ]
    },
    "System.Reflection.TypeExtensions/4.3.0": {
      "sha512": "7u6ulLcZbyxB5Gq0nMkQttcdBTx57ibzw+4IOXEfR+sXYQoHvjW5LTLyNr8O22UIMrqYbchJQJnos4eooYzYJA==",
      "type": "package",
      "path": "system.reflection.typeextensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Reflection.TypeExtensions.dll",
        "lib/net462/System.Reflection.TypeExtensions.dll",
        "lib/netcore50/System.Reflection.TypeExtensions.dll",
        "lib/netstandard1.5/System.Reflection.TypeExtensions.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Reflection.TypeExtensions.dll",
        "ref/net462/System.Reflection.TypeExtensions.dll",
        "ref/netstandard1.3/System.Reflection.TypeExtensions.dll",
        "ref/netstandard1.3/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/de/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/es/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/fr/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/it/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/ja/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/ko/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/ru/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/zh-hans/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/zh-hant/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/System.Reflection.TypeExtensions.dll",
        "ref/netstandard1.5/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/de/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/es/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/fr/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/it/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/ja/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/ko/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/ru/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/zh-hans/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/zh-hant/System.Reflection.TypeExtensions.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/System.Reflection.TypeExtensions.dll",
        "system.reflection.typeextensions.4.3.0.nupkg.sha512",
        "system.reflection.typeextensions.nuspec"
      ]
    },
    "System.Resources.ResourceManager/4.3.0": {
      "sha512": "/zrcPkkWdZmI4F92gL/TPumP98AVDu/Wxr3CSJGQQ+XN6wbRZcyfSKVoPo17ilb3iOr0cCRqJInGwNMolqhS8A==",
      "type": "package",
      "path": "system.resources.resourcemanager/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Resources.ResourceManager.dll",
        "ref/netcore50/System.Resources.ResourceManager.xml",
        "ref/netcore50/de/System.Resources.ResourceManager.xml",
        "ref/netcore50/es/System.Resources.ResourceManager.xml",
        "ref/netcore50/fr/System.Resources.ResourceManager.xml",
        "ref/netcore50/it/System.Resources.ResourceManager.xml",
        "ref/netcore50/ja/System.Resources.ResourceManager.xml",
        "ref/netcore50/ko/System.Resources.ResourceManager.xml",
        "ref/netcore50/ru/System.Resources.ResourceManager.xml",
        "ref/netcore50/zh-hans/System.Resources.ResourceManager.xml",
        "ref/netcore50/zh-hant/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/System.Resources.ResourceManager.dll",
        "ref/netstandard1.0/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/de/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/es/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/fr/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/it/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/ja/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/ko/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/ru/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/zh-hans/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/zh-hant/System.Resources.ResourceManager.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.resources.resourcemanager.4.3.0.nupkg.sha512",
        "system.resources.resourcemanager.nuspec"
      ]
    },
    "System.Runtime/4.3.0": {
      "sha512": "JufQi0vPQ0xGnAczR13AUFglDyVYt4Kqnz1AZaiKZ5+GICq0/1MH/mO/eAJHt/mHW1zjKBJd7kV26SrxddAhiw==",
      "type": "package",
      "path": "system.runtime/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.Runtime.dll",
        "lib/portable-net45+win8+wp80+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.Runtime.dll",
        "ref/netcore50/System.Runtime.dll",
        "ref/netcore50/System.Runtime.xml",
        "ref/netcore50/de/System.Runtime.xml",
        "ref/netcore50/es/System.Runtime.xml",
        "ref/netcore50/fr/System.Runtime.xml",
        "ref/netcore50/it/System.Runtime.xml",
        "ref/netcore50/ja/System.Runtime.xml",
        "ref/netcore50/ko/System.Runtime.xml",
        "ref/netcore50/ru/System.Runtime.xml",
        "ref/netcore50/zh-hans/System.Runtime.xml",
        "ref/netcore50/zh-hant/System.Runtime.xml",
        "ref/netstandard1.0/System.Runtime.dll",
        "ref/netstandard1.0/System.Runtime.xml",
        "ref/netstandard1.0/de/System.Runtime.xml",
        "ref/netstandard1.0/es/System.Runtime.xml",
        "ref/netstandard1.0/fr/System.Runtime.xml",
        "ref/netstandard1.0/it/System.Runtime.xml",
        "ref/netstandard1.0/ja/System.Runtime.xml",
        "ref/netstandard1.0/ko/System.Runtime.xml",
        "ref/netstandard1.0/ru/System.Runtime.xml",
        "ref/netstandard1.0/zh-hans/System.Runtime.xml",
        "ref/netstandard1.0/zh-hant/System.Runtime.xml",
        "ref/netstandard1.2/System.Runtime.dll",
        "ref/netstandard1.2/System.Runtime.xml",
        "ref/netstandard1.2/de/System.Runtime.xml",
        "ref/netstandard1.2/es/System.Runtime.xml",
        "ref/netstandard1.2/fr/System.Runtime.xml",
        "ref/netstandard1.2/it/System.Runtime.xml",
        "ref/netstandard1.2/ja/System.Runtime.xml",
        "ref/netstandard1.2/ko/System.Runtime.xml",
        "ref/netstandard1.2/ru/System.Runtime.xml",
        "ref/netstandard1.2/zh-hans/System.Runtime.xml",
        "ref/netstandard1.2/zh-hant/System.Runtime.xml",
        "ref/netstandard1.3/System.Runtime.dll",
        "ref/netstandard1.3/System.Runtime.xml",
        "ref/netstandard1.3/de/System.Runtime.xml",
        "ref/netstandard1.3/es/System.Runtime.xml",
        "ref/netstandard1.3/fr/System.Runtime.xml",
        "ref/netstandard1.3/it/System.Runtime.xml",
        "ref/netstandard1.3/ja/System.Runtime.xml",
        "ref/netstandard1.3/ko/System.Runtime.xml",
        "ref/netstandard1.3/ru/System.Runtime.xml",
        "ref/netstandard1.3/zh-hans/System.Runtime.xml",
        "ref/netstandard1.3/zh-hant/System.Runtime.xml",
        "ref/netstandard1.5/System.Runtime.dll",
        "ref/netstandard1.5/System.Runtime.xml",
        "ref/netstandard1.5/de/System.Runtime.xml",
        "ref/netstandard1.5/es/System.Runtime.xml",
        "ref/netstandard1.5/fr/System.Runtime.xml",
        "ref/netstandard1.5/it/System.Runtime.xml",
        "ref/netstandard1.5/ja/System.Runtime.xml",
        "ref/netstandard1.5/ko/System.Runtime.xml",
        "ref/netstandard1.5/ru/System.Runtime.xml",
        "ref/netstandard1.5/zh-hans/System.Runtime.xml",
        "ref/netstandard1.5/zh-hant/System.Runtime.xml",
        "ref/portable-net45+win8+wp80+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.runtime.4.3.0.nupkg.sha512",
        "system.runtime.nuspec"
      ]
    },
    "System.Runtime.CompilerServices.Unsafe/4.4.0": {
      "sha512": "9dLLuBxr5GNmOfl2jSMcsHuteEg32BEfUotmmUkmZjpR3RpVHE8YQwt0ow3p6prwA1ME8WqDVZqrr8z6H8G+Kw==",
      "type": "package",
      "path": "system.runtime.compilerservices.unsafe/4.4.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "lib/netstandard1.0/System.Runtime.CompilerServices.Unsafe.dll",
        "lib/netstandard1.0/System.Runtime.CompilerServices.Unsafe.xml",
        "lib/netstandard2.0/System.Runtime.CompilerServices.Unsafe.dll",
        "lib/netstandard2.0/System.Runtime.CompilerServices.Unsafe.xml",
        "ref/netstandard1.0/System.Runtime.CompilerServices.Unsafe.dll",
        "ref/netstandard1.0/System.Runtime.CompilerServices.Unsafe.xml",
        "ref/netstandard2.0/System.Runtime.CompilerServices.Unsafe.dll",
        "ref/netstandard2.0/System.Runtime.CompilerServices.Unsafe.xml",
        "system.runtime.compilerservices.unsafe.4.4.0.nupkg.sha512",
        "system.runtime.compilerservices.unsafe.nuspec",
        "useSharedDesignerContext.txt",
        "version.txt"
      ]
    },
    "System.Runtime.Extensions/4.3.0": {
      "sha512": "guW0uK0fn5fcJJ1tJVXYd7/1h5F+pea1r7FLSOz/f8vPEqbR2ZAknuRDvTQ8PzAilDveOxNjSfr0CHfIQfFk8g==",
      "type": "package",
      "path": "system.runtime.extensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.Runtime.Extensions.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.Runtime.Extensions.dll",
        "ref/netcore50/System.Runtime.Extensions.dll",
        "ref/netcore50/System.Runtime.Extensions.xml",
        "ref/netcore50/de/System.Runtime.Extensions.xml",
        "ref/netcore50/es/System.Runtime.Extensions.xml",
        "ref/netcore50/fr/System.Runtime.Extensions.xml",
        "ref/netcore50/it/System.Runtime.Extensions.xml",
        "ref/netcore50/ja/System.Runtime.Extensions.xml",
        "ref/netcore50/ko/System.Runtime.Extensions.xml",
        "ref/netcore50/ru/System.Runtime.Extensions.xml",
        "ref/netcore50/zh-hans/System.Runtime.Extensions.xml",
        "ref/netcore50/zh-hant/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/System.Runtime.Extensions.dll",
        "ref/netstandard1.0/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/de/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/es/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/fr/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/it/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/ja/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/ko/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/ru/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/zh-hans/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/zh-hant/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/System.Runtime.Extensions.dll",
        "ref/netstandard1.3/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/de/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/es/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/fr/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/it/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/ja/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/ko/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/ru/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/zh-hans/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/zh-hant/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/System.Runtime.Extensions.dll",
        "ref/netstandard1.5/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/de/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/es/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/fr/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/it/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/ja/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/ko/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/ru/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/zh-hans/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/zh-hant/System.Runtime.Extensions.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.runtime.extensions.4.3.0.nupkg.sha512",
        "system.runtime.extensions.nuspec"
      ]
    },
    "System.Runtime.Handles/4.3.0": {
      "sha512": "OKiSUN7DmTWeYb3l51A7EYaeNMnvxwE249YtZz7yooT4gOZhmTjIn48KgSsw2k2lYdLgTKNJw/ZIfSElwDRVgg==",
      "type": "package",
      "path": "system.runtime.handles/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/_._",
        "ref/netstandard1.3/System.Runtime.Handles.dll",
        "ref/netstandard1.3/System.Runtime.Handles.xml",
        "ref/netstandard1.3/de/System.Runtime.Handles.xml",
        "ref/netstandard1.3/es/System.Runtime.Handles.xml",
        "ref/netstandard1.3/fr/System.Runtime.Handles.xml",
        "ref/netstandard1.3/it/System.Runtime.Handles.xml",
        "ref/netstandard1.3/ja/System.Runtime.Handles.xml",
        "ref/netstandard1.3/ko/System.Runtime.Handles.xml",
        "ref/netstandard1.3/ru/System.Runtime.Handles.xml",
        "ref/netstandard1.3/zh-hans/System.Runtime.Handles.xml",
        "ref/netstandard1.3/zh-hant/System.Runtime.Handles.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.runtime.handles.4.3.0.nupkg.sha512",
        "system.runtime.handles.nuspec"
      ]
    },
    "System.Runtime.InteropServices/4.3.0": {
      "sha512": "uv1ynXqiMK8mp1GM3jDqPCFN66eJ5w5XNomaK2XD+TuCroNTLFGeZ+WCmBMcBDyTFKou3P6cR6J/QsaqDp7fGQ==",
      "type": "package",
      "path": "system.runtime.interopservices/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.Runtime.InteropServices.dll",
        "lib/net463/System.Runtime.InteropServices.dll",
        "lib/portable-net45+win8+wpa81/_._",
        "lib/win8/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.Runtime.InteropServices.dll",
        "ref/net463/System.Runtime.InteropServices.dll",
        "ref/netcore50/System.Runtime.InteropServices.dll",
        "ref/netcore50/System.Runtime.InteropServices.xml",
        "ref/netcore50/de/System.Runtime.InteropServices.xml",
        "ref/netcore50/es/System.Runtime.InteropServices.xml",
        "ref/netcore50/fr/System.Runtime.InteropServices.xml",
        "ref/netcore50/it/System.Runtime.InteropServices.xml",
        "ref/netcore50/ja/System.Runtime.InteropServices.xml",
        "ref/netcore50/ko/System.Runtime.InteropServices.xml",
        "ref/netcore50/ru/System.Runtime.InteropServices.xml",
        "ref/netcore50/zh-hans/System.Runtime.InteropServices.xml",
        "ref/netcore50/zh-hant/System.Runtime.InteropServices.xml",
        "ref/netcoreapp1.1/System.Runtime.InteropServices.dll",
        "ref/netstandard1.1/System.Runtime.InteropServices.dll",
        "ref/netstandard1.1/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/de/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/es/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/fr/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/it/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/ja/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/ko/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/ru/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/zh-hans/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/zh-hant/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/System.Runtime.InteropServices.dll",
        "ref/netstandard1.2/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/de/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/es/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/fr/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/it/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/ja/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/ko/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/ru/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/zh-hans/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/zh-hant/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/System.Runtime.InteropServices.dll",
        "ref/netstandard1.3/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/de/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/es/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/fr/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/it/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/ja/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/ko/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/ru/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/zh-hans/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/zh-hant/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/System.Runtime.InteropServices.dll",
        "ref/netstandard1.5/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/de/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/es/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/fr/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/it/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/ja/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/ko/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/ru/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/zh-hans/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/zh-hant/System.Runtime.InteropServices.xml",
        "ref/portable-net45+win8+wpa81/_._",
        "ref/win8/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.runtime.interopservices.4.3.0.nupkg.sha512",
        "system.runtime.interopservices.nuspec"
      ]
    },
    "System.Runtime.Serialization.Formatters/4.3.0": {
      "sha512": "KT591AkTNFOTbhZlaeMVvfax3RqhH1EJlcwF50Wm7sfnBLuHiOeZRRKrr1ns3NESkM20KPZ5Ol/ueMq5vg4QoQ==",
      "type": "package",
      "path": "system.runtime.serialization.formatters/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Runtime.Serialization.Formatters.dll",
        "lib/netstandard1.4/System.Runtime.Serialization.Formatters.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Runtime.Serialization.Formatters.dll",
        "ref/netstandard1.3/System.Runtime.Serialization.Formatters.dll",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.runtime.serialization.formatters.4.3.0.nupkg.sha512",
        "system.runtime.serialization.formatters.nuspec"
      ]
    },
    "System.Runtime.Serialization.Primitives/4.3.0": {
      "sha512": "Wz+0KOukJGAlXjtKr+5Xpuxf8+c8739RI1C+A2BoQZT+wMCCoMDDdO8/4IRHfaVINqL78GO8dW8G2lW/e45Mcw==",
      "type": "package",
      "path": "system.runtime.serialization.primitives/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net46/System.Runtime.Serialization.Primitives.dll",
        "lib/netcore50/System.Runtime.Serialization.Primitives.dll",
        "lib/netstandard1.3/System.Runtime.Serialization.Primitives.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net46/System.Runtime.Serialization.Primitives.dll",
        "ref/netcore50/System.Runtime.Serialization.Primitives.dll",
        "ref/netcore50/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/de/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/es/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/fr/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/it/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/ja/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/ko/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/ru/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/zh-hans/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/zh-hant/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/System.Runtime.Serialization.Primitives.dll",
        "ref/netstandard1.0/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/de/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/es/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/fr/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/it/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/ja/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/ko/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/ru/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/zh-hans/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/zh-hant/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/System.Runtime.Serialization.Primitives.dll",
        "ref/netstandard1.3/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/de/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/es/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/fr/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/it/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/ja/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/ko/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/ru/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/zh-hans/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/zh-hant/System.Runtime.Serialization.Primitives.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/System.Runtime.Serialization.Primitives.dll",
        "system.runtime.serialization.primitives.4.3.0.nupkg.sha512",
        "system.runtime.serialization.primitives.nuspec"
      ]
    },
    "System.Text.Encoding/4.3.0": {
      "sha512": "BiIg+KWaSDOITze6jGQynxg64naAPtqGHBwDrLaCtixsa5bKiR8dpPOHA7ge3C0JJQizJE+sfkz1wV+BAKAYZw==",
      "type": "package",
      "path": "system.text.encoding/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Text.Encoding.dll",
        "ref/netcore50/System.Text.Encoding.xml",
        "ref/netcore50/de/System.Text.Encoding.xml",
        "ref/netcore50/es/System.Text.Encoding.xml",
        "ref/netcore50/fr/System.Text.Encoding.xml",
        "ref/netcore50/it/System.Text.Encoding.xml",
        "ref/netcore50/ja/System.Text.Encoding.xml",
        "ref/netcore50/ko/System.Text.Encoding.xml",
        "ref/netcore50/ru/System.Text.Encoding.xml",
        "ref/netcore50/zh-hans/System.Text.Encoding.xml",
        "ref/netcore50/zh-hant/System.Text.Encoding.xml",
        "ref/netstandard1.0/System.Text.Encoding.dll",
        "ref/netstandard1.0/System.Text.Encoding.xml",
        "ref/netstandard1.0/de/System.Text.Encoding.xml",
        "ref/netstandard1.0/es/System.Text.Encoding.xml",
        "ref/netstandard1.0/fr/System.Text.Encoding.xml",
        "ref/netstandard1.0/it/System.Text.Encoding.xml",
        "ref/netstandard1.0/ja/System.Text.Encoding.xml",
        "ref/netstandard1.0/ko/System.Text.Encoding.xml",
        "ref/netstandard1.0/ru/System.Text.Encoding.xml",
        "ref/netstandard1.0/zh-hans/System.Text.Encoding.xml",
        "ref/netstandard1.0/zh-hant/System.Text.Encoding.xml",
        "ref/netstandard1.3/System.Text.Encoding.dll",
        "ref/netstandard1.3/System.Text.Encoding.xml",
        "ref/netstandard1.3/de/System.Text.Encoding.xml",
        "ref/netstandard1.3/es/System.Text.Encoding.xml",
        "ref/netstandard1.3/fr/System.Text.Encoding.xml",
        "ref/netstandard1.3/it/System.Text.Encoding.xml",
        "ref/netstandard1.3/ja/System.Text.Encoding.xml",
        "ref/netstandard1.3/ko/System.Text.Encoding.xml",
        "ref/netstandard1.3/ru/System.Text.Encoding.xml",
        "ref/netstandard1.3/zh-hans/System.Text.Encoding.xml",
        "ref/netstandard1.3/zh-hant/System.Text.Encoding.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.text.encoding.4.3.0.nupkg.sha512",
        "system.text.encoding.nuspec"
      ]
    },
    "System.Text.Encoding.Extensions/4.3.0": {
      "sha512": "YVMK0Bt/A43RmwizJoZ22ei2nmrhobgeiYwFzC4YAN+nue8RF6djXDMog0UCn+brerQoYVyaS+ghy9P/MUVcmw==",
      "type": "package",
      "path": "system.text.encoding.extensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Text.Encoding.Extensions.dll",
        "ref/netcore50/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/de/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/es/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/fr/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/it/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/ja/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/ko/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/ru/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/zh-hans/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/zh-hant/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/System.Text.Encoding.Extensions.dll",
        "ref/netstandard1.0/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/de/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/es/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/fr/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/it/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/ja/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/ko/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/ru/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/zh-hans/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/zh-hant/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/System.Text.Encoding.Extensions.dll",
        "ref/netstandard1.3/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/de/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/es/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/fr/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/it/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/ja/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/ko/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/ru/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/zh-hans/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/zh-hant/System.Text.Encoding.Extensions.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.text.encoding.extensions.4.3.0.nupkg.sha512",
        "system.text.encoding.extensions.nuspec"
      ]
    },
    "System.Text.RegularExpressions/4.3.0": {
      "sha512": "RpT2DA+L660cBt1FssIE9CAGpLFdFPuheB7pLpKpn6ZXNby7jDERe8Ua/Ne2xGiwLVG2JOqziiaVCGDon5sKFA==",
      "type": "package",
      "path": "system.text.regularexpressions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net463/System.Text.RegularExpressions.dll",
        "lib/netcore50/System.Text.RegularExpressions.dll",
        "lib/netstandard1.6/System.Text.RegularExpressions.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net463/System.Text.RegularExpressions.dll",
        "ref/netcore50/System.Text.RegularExpressions.dll",
        "ref/netcore50/System.Text.RegularExpressions.xml",
        "ref/netcore50/de/System.Text.RegularExpressions.xml",
        "ref/netcore50/es/System.Text.RegularExpressions.xml",
        "ref/netcore50/fr/System.Text.RegularExpressions.xml",
        "ref/netcore50/it/System.Text.RegularExpressions.xml",
        "ref/netcore50/ja/System.Text.RegularExpressions.xml",
        "ref/netcore50/ko/System.Text.RegularExpressions.xml",
        "ref/netcore50/ru/System.Text.RegularExpressions.xml",
        "ref/netcore50/zh-hans/System.Text.RegularExpressions.xml",
        "ref/netcore50/zh-hant/System.Text.RegularExpressions.xml",
        "ref/netcoreapp1.1/System.Text.RegularExpressions.dll",
        "ref/netstandard1.0/System.Text.RegularExpressions.dll",
        "ref/netstandard1.0/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/de/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/es/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/fr/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/it/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/ja/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/ko/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/ru/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/zh-hans/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/zh-hant/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/System.Text.RegularExpressions.dll",
        "ref/netstandard1.3/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/de/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/es/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/fr/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/it/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/ja/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/ko/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/ru/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/zh-hans/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/zh-hant/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/System.Text.RegularExpressions.dll",
        "ref/netstandard1.6/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/de/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/es/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/fr/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/it/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/ja/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/ko/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/ru/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/zh-hans/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/zh-hant/System.Text.RegularExpressions.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.text.regularexpressions.4.3.0.nupkg.sha512",
        "system.text.regularexpressions.nuspec"
      ]
    },
    "System.Threading/4.3.0": {
      "sha512": "VkUS0kOBcUf3Wwm0TSbrevDDZ6BlM+b/HRiapRFWjM5O0NS0LviG0glKmFK+hhPDd1XFeSdU1GmlLhb2CoVpIw==",
      "type": "package",
      "path": "system.threading/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.Threading.dll",
        "lib/netstandard1.3/System.Threading.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Threading.dll",
        "ref/netcore50/System.Threading.xml",
        "ref/netcore50/de/System.Threading.xml",
        "ref/netcore50/es/System.Threading.xml",
        "ref/netcore50/fr/System.Threading.xml",
        "ref/netcore50/it/System.Threading.xml",
        "ref/netcore50/ja/System.Threading.xml",
        "ref/netcore50/ko/System.Threading.xml",
        "ref/netcore50/ru/System.Threading.xml",
        "ref/netcore50/zh-hans/System.Threading.xml",
        "ref/netcore50/zh-hant/System.Threading.xml",
        "ref/netstandard1.0/System.Threading.dll",
        "ref/netstandard1.0/System.Threading.xml",
        "ref/netstandard1.0/de/System.Threading.xml",
        "ref/netstandard1.0/es/System.Threading.xml",
        "ref/netstandard1.0/fr/System.Threading.xml",
        "ref/netstandard1.0/it/System.Threading.xml",
        "ref/netstandard1.0/ja/System.Threading.xml",
        "ref/netstandard1.0/ko/System.Threading.xml",
        "ref/netstandard1.0/ru/System.Threading.xml",
        "ref/netstandard1.0/zh-hans/System.Threading.xml",
        "ref/netstandard1.0/zh-hant/System.Threading.xml",
        "ref/netstandard1.3/System.Threading.dll",
        "ref/netstandard1.3/System.Threading.xml",
        "ref/netstandard1.3/de/System.Threading.xml",
        "ref/netstandard1.3/es/System.Threading.xml",
        "ref/netstandard1.3/fr/System.Threading.xml",
        "ref/netstandard1.3/it/System.Threading.xml",
        "ref/netstandard1.3/ja/System.Threading.xml",
        "ref/netstandard1.3/ko/System.Threading.xml",
        "ref/netstandard1.3/ru/System.Threading.xml",
        "ref/netstandard1.3/zh-hans/System.Threading.xml",
        "ref/netstandard1.3/zh-hant/System.Threading.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/System.Threading.dll",
        "system.threading.4.3.0.nupkg.sha512",
        "system.threading.nuspec"
      ]
    },
    "System.Threading.Tasks/4.3.0": {
      "sha512": "LbSxKEdOUhVe8BezB/9uOGGppt+nZf6e1VFyw6v3DN6lqitm0OSn2uXMOdtP0M3W4iMcqcivm2J6UgqiwwnXiA==",
      "type": "package",
      "path": "system.threading.tasks/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Threading.Tasks.dll",
        "ref/netcore50/System.Threading.Tasks.xml",
        "ref/netcore50/de/System.Threading.Tasks.xml",
        "ref/netcore50/es/System.Threading.Tasks.xml",
        "ref/netcore50/fr/System.Threading.Tasks.xml",
        "ref/netcore50/it/System.Threading.Tasks.xml",
        "ref/netcore50/ja/System.Threading.Tasks.xml",
        "ref/netcore50/ko/System.Threading.Tasks.xml",
        "ref/netcore50/ru/System.Threading.Tasks.xml",
        "ref/netcore50/zh-hans/System.Threading.Tasks.xml",
        "ref/netcore50/zh-hant/System.Threading.Tasks.xml",
        "ref/netstandard1.0/System.Threading.Tasks.dll",
        "ref/netstandard1.0/System.Threading.Tasks.xml",
        "ref/netstandard1.0/de/System.Threading.Tasks.xml",
        "ref/netstandard1.0/es/System.Threading.Tasks.xml",
        "ref/netstandard1.0/fr/System.Threading.Tasks.xml",
        "ref/netstandard1.0/it/System.Threading.Tasks.xml",
        "ref/netstandard1.0/ja/System.Threading.Tasks.xml",
        "ref/netstandard1.0/ko/System.Threading.Tasks.xml",
        "ref/netstandard1.0/ru/System.Threading.Tasks.xml",
        "ref/netstandard1.0/zh-hans/System.Threading.Tasks.xml",
        "ref/netstandard1.0/zh-hant/System.Threading.Tasks.xml",
        "ref/netstandard1.3/System.Threading.Tasks.dll",
        "ref/netstandard1.3/System.Threading.Tasks.xml",
        "ref/netstandard1.3/de/System.Threading.Tasks.xml",
        "ref/netstandard1.3/es/System.Threading.Tasks.xml",
        "ref/netstandard1.3/fr/System.Threading.Tasks.xml",
        "ref/netstandard1.3/it/System.Threading.Tasks.xml",
        "ref/netstandard1.3/ja/System.Threading.Tasks.xml",
        "ref/netstandard1.3/ko/System.Threading.Tasks.xml",
        "ref/netstandard1.3/ru/System.Threading.Tasks.xml",
        "ref/netstandard1.3/zh-hans/System.Threading.Tasks.xml",
        "ref/netstandard1.3/zh-hant/System.Threading.Tasks.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.threading.tasks.4.3.0.nupkg.sha512",
        "system.threading.tasks.nuspec"
      ]
    },
    "System.Threading.Tasks.Extensions/4.3.0": {
      "sha512": "npvJkVKl5rKXrtl1Kkm6OhOUaYGEiF9wFbppFRWSMoApKzt2PiPHT2Bb8a5sAWxprvdOAtvaARS9QYMznEUtug==",
      "type": "package",
      "path": "system.threading.tasks.extensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/netstandard1.0/System.Threading.Tasks.Extensions.dll",
        "lib/netstandard1.0/System.Threading.Tasks.Extensions.xml",
        "lib/portable-net45+win8+wp8+wpa81/System.Threading.Tasks.Extensions.dll",
        "lib/portable-net45+win8+wp8+wpa81/System.Threading.Tasks.Extensions.xml",
        "system.threading.tasks.extensions.4.3.0.nupkg.sha512",
        "system.threading.tasks.extensions.nuspec"
      ]
    },
    "System.Xml.ReaderWriter/4.3.0": {
      "sha512": "GrprA+Z0RUXaR4N7/eW71j1rgMnEnEVlgii49GZyAjTH7uliMnrOU3HNFBr6fEDBCJCIdlVNq9hHbaDR621XBA==",
      "type": "package",
      "path": "system.xml.readerwriter/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net46/System.Xml.ReaderWriter.dll",
        "lib/netcore50/System.Xml.ReaderWriter.dll",
        "lib/netstandard1.3/System.Xml.ReaderWriter.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net46/System.Xml.ReaderWriter.dll",
        "ref/netcore50/System.Xml.ReaderWriter.dll",
        "ref/netcore50/System.Xml.ReaderWriter.xml",
        "ref/netcore50/de/System.Xml.ReaderWriter.xml",
        "ref/netcore50/es/System.Xml.ReaderWriter.xml",
        "ref/netcore50/fr/System.Xml.ReaderWriter.xml",
        "ref/netcore50/it/System.Xml.ReaderWriter.xml",
        "ref/netcore50/ja/System.Xml.ReaderWriter.xml",
        "ref/netcore50/ko/System.Xml.ReaderWriter.xml",
        "ref/netcore50/ru/System.Xml.ReaderWriter.xml",
        "ref/netcore50/zh-hans/System.Xml.ReaderWriter.xml",
        "ref/netcore50/zh-hant/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/System.Xml.ReaderWriter.dll",
        "ref/netstandard1.0/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/de/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/es/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/fr/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/it/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/ja/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/ko/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/ru/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/zh-hans/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/zh-hant/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/System.Xml.ReaderWriter.dll",
        "ref/netstandard1.3/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/de/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/es/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/fr/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/it/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/ja/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/ko/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/ru/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/zh-hans/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/zh-hant/System.Xml.ReaderWriter.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.xml.readerwriter.4.3.0.nupkg.sha512",
        "system.xml.readerwriter.nuspec"
      ]
    },
    "System.Xml.XmlDocument/4.3.0": {
      "sha512": "lJ8AxvkX7GQxpC6GFCeBj8ThYVyQczx2+f/cWHJU8tjS7YfI6Cv6bon70jVEgs2CiFbmmM8b9j1oZVx0dSI2Ww==",
      "type": "package",
      "path": "system.xml.xmldocument/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Xml.XmlDocument.dll",
        "lib/netstandard1.3/System.Xml.XmlDocument.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Xml.XmlDocument.dll",
        "ref/netstandard1.3/System.Xml.XmlDocument.dll",
        "ref/netstandard1.3/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/de/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/es/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/fr/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/it/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/ja/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/ko/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/ru/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/zh-hans/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/zh-hant/System.Xml.XmlDocument.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.xml.xmldocument.4.3.0.nupkg.sha512",
        "system.xml.xmldocument.nuspec"
      ]
    }
  },
  "projectFileDependencyGroups": {
    ".NETCoreApp,Version=v2.0": [
      "Accord.MachineLearning >= 3.8.0",
      "Microsoft.Extensions.Configuration >= 2.0.0",
      "Microsoft.NETCore.App >= 2.0.0",
      "Newtonsoft.Json >= 10.0.3"
    ]
  },
  "packageFolders": {
    "C:\\Users\\Mats\\.nuget\\packages\\": {},
    "C:\\Program Files\\dotnet\\sdk\\NuGetFallbackFolder": {}
  },
  "project": {
    "version": "1.0.0",
    "restoreSettings": {
      "hideWarningsAndErrors": true
    },
    "restore": {
      "projectUniqueName": "D:\\master\\master\\master.csproj",
      "projectName": "master",
      "projectPath": "D:\\master\\master\\master.csproj",
      "packagesPath": "C:\\Users\\Mats\\.nuget\\packages\\",
      "outputPath": "D:\\master\\master\\obj\\",
      "projectStyle": "PackageReference",
      "fallbackFolders": [
        "C:\\Program Files\\dotnet\\sdk\\NuGetFallbackFolder"
      ],
      "configFilePaths": [
        "C:\\Users\\Mats\\AppData\\Roaming\\NuGet\\NuGet.Config",
        "C:\\Program Files (x86)\\NuGet\\Config\\Microsoft.VisualStudio.Offline.config"
      ],
      "originalTargetFrameworks": [
        "netcoreapp2.0"
      ],
      "sources": {
        "C:\\Program Files (x86)\\Microsoft SDKs\\NuGetPackages\\": {},
        "https://api.nuget.org/v3/index.json": {}
      },
      "frameworks": {
        "netcoreapp2.0": {
          "projectReferences": {}
        }
      },
      "warningProperties": {
        "warnAsError": [
          "NU1605"
        ]
      }
    },
    "frameworks": {
      "netcoreapp2.0": {
        "dependencies": {
          "Accord.MachineLearning": {
            "target": "Package",
            "version": "[3.8.0, )"
          },
          "Microsoft.Extensions.Configuration": {
            "target": "Package",
            "version": "[2.0.0, )"
          },
          "Microsoft.NETCore.App": {
            "target": "Package",
            "version": "[2.0.0, )",
            "autoReferenced": true
          },
          "Newtonsoft.Json": {
            "target": "Package",
            "version": "[10.0.3, )"
          }
        },
        "imports": [
          "net461"
        ],
        "assetTargetFallback": true,
        "warn": true
      }
    }
  }
}
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blob 3034�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using Newtonsoft.Json.Linq;

namespace master.UserService
{
    class UserTokenManager
    {
        private HttpClient HttpClient;
        private string AccessToken;
        private DateTime TokenExpiresAt;
        private string refreshToken;

        internal UserTokenManager(ref HttpClient client, JObject postResponse)
        {
            this.HttpClient = client;
            this.AccessToken = postResponse["access_token"].ToString();
            double expiresIn = double.Parse(postResponse["expires_in"].ToString());
            this.TokenExpiresAt = DateTime.Now.AddSeconds(expiresIn);
            this.refreshToken = postResponse["refresh_token"].ToString();
        }

        public bool TokenIsValid()
        {
            return DateTime.Now.AddSeconds(60) > TokenExpiresAt;
        }
        
        // The UserService needs access to the users token, as its request headers will not be default
        public string getAccessToken()
        {
            if(!TokenIsValid())
            {
                // Token is about to expire
                this.RefreshAccessToken();
            }
            return AccessToken;
        }

        public void RefreshAccessToken()
        {
            this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string uri = "https://accounts.spotify.com/api/token";

            string authorization = string.Format("{0}:{1}", clientID, clientSecret);
            Encoding encoding = Encoding.UTF8;
            string base64Auth = Convert.ToBase64String(encoding.GetBytes(authorization));

            KeyValuePair<string, string> postElement = new KeyValuePair<string, string>("grant_type", "refresh_token");
            List<KeyValuePair<string, string>> postBody = new List<KeyValuePair<string, string>>();
            postBody.Add(postElement);
            HttpContent content = new FormUrlEncodedContent(postBody);
            content.Headers.Add("Authorization", string.Format("Bearer {0}", AccessToken));
            HttpRequestMessage reqMsg = new HttpRequestMessage(HttpMethod.Post, uri);
            reqMsg.Content = content;
            HttpResponseMessage postResponse = HttpClient.SendAsync(reqMsg).Result;

            JObject response = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string expiresIn = response["expires_in"].ToString();

            this.TokenExpiresAt = DateTime.Now.AddSeconds(double.Parse(expiresIn));
            this.AccessToken = response["access_token"].ToString();
        }
    }
}
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blob 12942�using System;
using System.Collections.Generic;
using System.Net;
using System.Net.Http;
using Newtonsoft.Json.Linq;
using System.Threading.Tasks;
using System.Linq;

namespace master.helpers
{
    class spotifyAPIClient
    {
        private string apiBase = "https://api.spotify.com/v1/";
        private string authenticationURI = "https://accounts.spotify.com/authorize/";
        private string oAuthToken { get; set; }
        private string callback { get; set; }
        private string refreshToken { get; set; }
        private DateTime tokenInvalidAfter { get; set; }
        public Dictionary<string, JToken> SpotifyAlbums { get => spotifyAlbums; set => spotifyAlbums = value; }

        private Dictionary<string, JToken> spotifyAlbums;

        public spotifyAPIClient(string oAuthToken, DateTime tokenInvalidAfter = default(DateTime), 
            string refreshToken = "")
        {
            this.oAuthToken = "Bearer " + oAuthToken;
            this.spotifyAlbums = new Dictionary<string, JToken>();
            this.refreshToken = refreshToken;
            if (tokenInvalidAfter == default(DateTime))
            {
                this.tokenInvalidAfter = DateTime.Now.AddMinutes(55);
            }
        }

        public static string generateNewAuthUri(string clientID, string callback)
        {
            if (callback.Length == 0)
            {
                throw new Exception("No defined callback");
            }

            // string state = "123"; // This should be a randomized string to double verify auth
            string scope = "user-follow-read";
            string authenticationURI = "https://accounts.spotify.com/authorize/";

            // Remember to use character encoding for symbols in the Uri
            // : -> %3A; / -> %2F
            // %20 for space in scope
            callback = System.Net.WebUtility.UrlEncode(callback);
            callback = callback.Replace(".", "%2E");
            string queryParams = string.Format("?client_id={0}&response_type=code&redirect_uri={1}&scope={2}", clientID, callback, scope);
            return authenticationURI + queryParams;
        }

        public static string getIP()
        {
            return Dns.GetHostEntry(Dns.GetHostName())
                    .AddressList.First(
                    f => f.AddressFamily == System.Net.Sockets.AddressFamily.InterNetwork)
                    .ToString();
        }

        public static spotifyAPIClient newClientWithAuth()
        {
            string clientID = "c4ee2ce2fe4a41a8a2e4929bedb116eb";
            string clientSecret = "6b27bd8cef41421a89143b374ef69712";
            string ip = getIP();
            // port set below
            string callback = string.Format("http://{0}:{1}/", ip, "8080") ;
            // Open URL in browser
            string uri = spotifyAPIClient.generateNewAuthUri(clientID, callback);
            HttpListener listener = new HttpListener();
            listener.Prefixes.Add(callback);
            Console.WriteLine(uri);
            // System.Diagnostics.Process.Start(uri);

            listener.Start();
            var context = listener.GetContext();
            // TODO get GET 
            var queryString = context.Request.QueryString;

            var state = "123";
            if (queryString["state"] != "123")
            {
                throw new Exception("Incorrect state");
            }
            string code = queryString["code"];

            var response = context.Response;
            byte[] buffer = System.Text.Encoding.UTF8.GetBytes("<HTML><BODY>Login complete</BODY></HTML>");
            // Get a response stream and write the response to it.
            response.ContentLength64 = buffer.Length;
            System.IO.Stream output = response.OutputStream;
            output.Write(buffer, 0, buffer.Length);
            output.Close();
            listener.Stop();


            HttpClient client = new HttpClient();

            List<KeyValuePair<string, string>> postBodyParams = new List<KeyValuePair<string, string>>();
            postBodyParams.Add(new KeyValuePair<string, string>("grant_type", "authorization_code"));
            postBodyParams.Add(new KeyValuePair<string, string>("code", code));
            postBodyParams.Add(new KeyValuePair<string, string>("redirect_uri", callback));

            postBodyParams.Add(new KeyValuePair<string, string>("client_id", clientID));
            postBodyParams.Add(new KeyValuePair<string, string>("client_secret", clientSecret));

            var task = client.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postBodyParams));
            var postResponse = task.Result;
            if (!postResponse.IsSuccessStatusCode)
            {
                Console.WriteLine(postResponse.Content.ReadAsStringAsync().Result);
                throw new Exception("token post request failed");
            }
            JObject jsonResponse = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string OAuthToken = jsonResponse["access_token"].ToString();
            DateTime expiresIn = DateTime.Now.AddSeconds(int.Parse(jsonResponse["expires_in"].ToString()));
            string refreshToken = jsonResponse["refresh_token"].ToString();

            return new spotifyAPIClient(OAuthToken, expiresIn, refreshToken);
        }
        
        public List<string> getFollowedArtists()
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);
            string endpoint = String.Format("me/following?type=artist");

            var getResult = client.GetAsync(this.apiBase + endpoint).Result;
            JObject result = JObject.Parse(getResult.Content.ReadAsStringAsync().Result);
            var item = result["artists"]["items"].First;
            var artistIDs = new List<string>();

            while (item != null)
            {
                artistIDs.Add(item["id"].ToString());
                item = item.Next;
            }
            return artistIDs;
        }

        public List<string> getArtistsAlbumIDs(List<string> artistIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);

            var tasks = new List<Task<HttpResponseMessage>>();
            List<string> albumIDs = new List<string>();
            foreach (var artist in artistIDs)
            {
                string uri = string.Format("{0}artists/{1}/albums", this.apiBase, artist);
                tasks.Add(client.GetAsync(uri));
            }

            while(tasks.Count > 0)
            { 
                int index = Task.WaitAny(tasks.ToArray());
                var result = tasks[index].Result;
                var jsonstring = result.Content.ReadAsStringAsync().Result;
                var albums = JObject.Parse(jsonstring);
                JArray array = (JArray)albums["items"];
                foreach (var album in array)
                {
                    albumIDs.Add(album["id"].ToString());
                }
                tasks.RemoveAt(index);
            }
            return albumIDs;
        }

        private List<Task> albumTaskHandler(List<Task> tasks)
        { 
            tasks.Add(new Task(() => System.Threading.Thread.Sleep(5000) ));
            while (tasks.Count > 1)
            {
                int index = Task.WaitAny(tasks.ToArray());
                if (tasks[index].GetType() == typeof(Task))
                {
                    tasks.RemoveAt(index);
                    
                    return tasks;
                }
                var result = ((Task<HttpResponseMessage>)tasks[index]).Result;
                string jsonString = result.Content.ReadAsStringAsync().Result;
                tasks.RemoveAt(index);
                JArray albums = (JArray)JObject.Parse(jsonString)["albums"];
                foreach (var album in albums)
                {
                    this.SpotifyAlbums.Add(album["uri"].ToString(), album);
                }
            }
            return new List<Task>();
        }

        private List<Task> getAlbumRequestTasks(HttpClient client, List<string> albumIDs)
        {
            var getTasks = new List<Task>();
            while (albumIDs.Count > 0)
            {
                int n = 20;
                if (albumIDs.Count < n)
                {
                    n = albumIDs.Count;
                }
                var subset = albumIDs.GetRange(0, n);
                albumIDs.RemoveRange(0, n);

                string CSV = "";
                foreach (var id in subset)
                {
                    CSV = CSV + id + ",";
                }
                CSV = CSV.Remove(CSV.Length - 1);

                string uri = string.Format("{0}albums/?ids={1}", this.apiBase, CSV);
                getTasks.Add(client.GetAsync(uri));
            }

            return getTasks;
        }

        public void getAndStoreAlbums(List<string> albumIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);

            var responses = this.getAlbumRequestTasks(client, albumIDs);

            responses = this.albumTaskHandler(responses);

            while (responses.Count > 0)
            {
                List<string> missingIDs = new List<string>();
                foreach(string id in albumIDs)
                {
                    if (!this.SpotifyAlbums.ContainsKey(id))
                    {
                        missingIDs.Add(id);
                    }
                }
                var restartedTasks = this.getAlbumRequestTasks(client, missingIDs);
                responses = albumTaskHandler(restartedTasks);
            }
        }

        // TODO get album dates
        public Dictionary<string, DateTime> getAlbumDates()
        {
            Dictionary<string, DateTime> dates = new Dictionary<string, DateTime>();
            foreach (var album in this.SpotifyAlbums.Values)
            {
                string dateAsString = album["release_date"].ToString();
                var stringElems = Array.ConvertAll(dateAsString.Split('-'), int.Parse);
                switch (stringElems.Length)
                {
                    case 1:
                        stringElems = new int[] { stringElems[0], 1, 1 };
                        break;
                    case 2:
                        stringElems = new int[] { stringElems[0], stringElems[1], 1 };
                        break;
                }
                dates[album["id"].ToString()] = new DateTime(stringElems[0], stringElems[1], stringElems[2]);
            }
            return dates;
        }

        public List<string> getAlbumsReleasedAfter(DateTime dateTime, Dictionary<string, DateTime> dates)
        {
            List<string> results = new List<string>();
            foreach(KeyValuePair<string,DateTime> elem in dates)
            {
                if (dateTime < elem.Value)
                {
                    results.Add(elem.Key);
                }
            }
            return results;
        }

        public JToken getTrack(string trackID)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);
            string endpoint = String.Format("v1/tracks/{0}", trackID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public JToken getArist(string artistID)
        {

        }

        public JToken getAlbum(string albumID)
        {
            // If an album is already in the dictionary. Return the album from the dict
            if (this.SpotifyAlbums.ContainsKey(albumID))
            {
                return this.spotifyAlbums[albumID];
            }

            HttpClient client = new HttpClient();
            
        }

        public List<string> getUnnotifiedAlbums(DateTime lastNotification)
        {
            var artists = this.getFollowedArtists();
            Console.WriteLine(DateTime.Now);
            var albumIds = this.getArtistsAlbumIDs(artists);
            Console.WriteLine(DateTime.Now);
            this.getAndStoreAlbums(albumIds);
            Console.WriteLine(DateTime.Now);
            return this.getAlbumsReleasedAfter(lastNotification, this.getAlbumDates());
        }
        
    }
}











master – Kopi/.git/objects/16/e334081a40acdec7e57a5299de95a63b408113

master – Kopi/.git/objects/16/e334081a40acdec7e57a5299de95a63b408113









master – Kopi/.git/objects/17/a3c2896c1a1c47848e48e928721762c0831931

master – Kopi/.git/objects/17/a3c2896c1a1c47848e48e928721762c0831931


blob 1542�E:\master\master\bin\Debug\netcoreapp2.0\master.deps.json
E:\master\master\bin\Debug\netcoreapp2.0\master.runtimeconfig.json
E:\master\master\bin\Debug\netcoreapp2.0\master.runtimeconfig.dev.json
E:\master\master\bin\Debug\netcoreapp2.0\master.dll
E:\master\master\bin\Debug\netcoreapp2.0\master.pdb
E:\master\master\obj\Debug\netcoreapp2.0\master.csprojResolveAssemblyReference.cache
E:\master\master\obj\Debug\netcoreapp2.0\master.csproj.CoreCompileInputs.cache
E:\master\master\obj\Debug\netcoreapp2.0\master.AssemblyInfoInputs.cache
E:\master\master\obj\Debug\netcoreapp2.0\master.AssemblyInfo.cs
E:\master\master\obj\Debug\netcoreapp2.0\master.dll
E:\master\master\obj\Debug\netcoreapp2.0\master.pdb
D:\Skoleting\master\master\obj\Debug\netcoreapp2.0\master.csprojResolveAssemblyReference.cache
D:\Skoleting\master\master\obj\Debug\netcoreapp2.0\master.csproj.CoreCompileInputs.cache
D:\Skoleting\master\master\obj\Debug\netcoreapp2.0\master.AssemblyInfoInputs.cache
D:\Skoleting\master\master\obj\Debug\netcoreapp2.0\master.AssemblyInfo.cs
D:\Skoleting\master\master\obj\Debug\netcoreapp2.0\master.dll
D:\Skoleting\master\master\obj\Debug\netcoreapp2.0\master.pdb
D:\Skoleting\master\master\bin\Debug\netcoreapp2.0\master.deps.json
D:\Skoleting\master\master\bin\Debug\netcoreapp2.0\master.runtimeconfig.json
D:\Skoleting\master\master\bin\Debug\netcoreapp2.0\master.runtimeconfig.dev.json
D:\Skoleting\master\master\bin\Debug\netcoreapp2.0\master.dll
D:\Skoleting\master\master\bin\Debug\netcoreapp2.0\master.pdb
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blob 14735�    using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;
using Accord.MachineLearning.DecisionTrees;
using System.Net.Http;
using master.SpotifyAPI;
using System.Linq;
using master.Notification;

namespace master
{
    static class SingleFunctions
    {
        public static double EvaluateTrack(string uri, SpotifyData spotifyData, bool isFollowingArtist)
        {
            JObject track = spotifyData.GetSpotifyResource(uri);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            double hour = (double)DateTime.Now.Hour;
            double trackPop = double.Parse(track["popularity"].ToString());

            string albumURI = track["album"]["uri"].ToString();
            JObject album = spotifyData.GetSpotifyResource(albumURI);
            double albumPop = double.Parse(album["popularity"].ToString());

            // Get the ID of the first Artist listed for the track.
            string artistURI = ((JArray)track["artists"])[0]["uri"].ToString();
            JObject artist = spotifyData.GetSpotifyResource(artistURI);
            double artistPop = double.Parse(artist["popularity"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingArtist);
            // TODO: Fix multiple sources
            string source = "artist";
            double[] oneHot = { 0, 0, 1, 0 };

            double[] featuresArr = { hour, trackPop, albumPop, artistPop, tDuration, artistFollowers,
            favoriteArtist};

            List<double> features = new List<double>(featuresArr);
            features.AddRange(oneHot);

            return EvaluateFeatures(features);
        }

        public static double EvaluateAlbum(string uri, SpotifyData spotifyData, bool isFollowingArtist)
        {
            JObject album = spotifyData.GetSpotifyResource(uri);
            double albumPop = double.Parse(album["popularity"].ToString());
            JArray tracksSimplified = (JArray)album["tracks"]["items"];
            JArray artistsSimplified = (JArray)album["artists"];
            JToken artist = spotifyData.GetSpotifyResource(artistsSimplified[0]["uri"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double artistPop = double.Parse(artist["popularity"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingArtist);
            double totalScore = 0;
            // Consider making the API client work async
            foreach (JToken trackSimplified in tracksSimplified)
            {
                JToken track = spotifyData.GetSpotifyResource(trackSimplified["uri"].ToString());
                double hour = (double)DateTime.Now.Hour;
                double trackPop = double.Parse(track["popularity"].ToString());
                double trackDuration = double.Parse(track["duration_ms"].ToString());
                double[] featuresArr = { hour, trackPop, albumPop, artistPop, trackDuration, artistFollowers,
                    favoriteArtist};

                // TODO: Fix multiple sources
                string source = "artist";
                double[] oneHot = { 0, 0, 1, 0 };

                List<double> features = new List<double>(featuresArr);
                features.AddRange(oneHot);

                totalScore += EvaluateFeatures(features);
            }

            return totalScore;

        }

        public static double EvaluateFeatures(List<double> features, HttpClient client = null)
        {
            if (features.Count != 11)
            {
                throw new Exception("feature input does not contain 11 elements");
            }
            HttpClient httpClient = client ?? new HttpClient();
            string endpoint = "http://localhost:27015/?features=" + string.Join('-', features);
            var result = httpClient.GetStringAsync(endpoint).Result;
            JToken JsonResult = JObject.Parse(result);

            try
            {
                if (double.Parse(JsonResult["result"].ToString()) > 0)
                {

                    Console.WriteLine(JsonResult["result"].ToString());
                }
                return double.Parse(JsonResult["result"].ToString());
            }
            catch
            {
                throw new Exception("Invalid GET result, unable to parse to Double");
            }

        }

        public static double EvaluateResource(string uri, SpotifyData data, bool isFollowingArtist)
        {
            string type = uri.Split(":")[1];
            switch (type)
            {
                case "track":
                    return EvaluateTrack(uri, data, isFollowingArtist);
                case "album":
                    return EvaluateAlbum(uri, data, isFollowingArtist);
            }
            throw new Exception("failed to score resource. Didn't match possible resources");
        }

        public static Tuple<string, double>[] EvaluateMultipleResources(string[] uris, SpotifyData data, bool[] isFollowingUri)
        {
            PrefetchRelatedResources(uris, data);

            var combined = uris.Zip(isFollowingUri, (uri, following) => new Tuple<string, bool>(uri, following));
            var tracks = combined.Where(tuple => tuple.Item1.Split(":")[1] == "track");

            List<Tuple<string, bool>> batch = new List<Tuple<string, bool>>();
            batch.AddRange(tracks);
            
            var albums = combined.Where(tuple => tuple.Item1.Split(":")[1] == "album");
            var albumTracker = new List<Tuple<int, int, bool, string>>();
            foreach (Tuple<string, bool> albumTuple in albums)
            {
                JObject album = data.GetSpotifyResource(albumTuple.Item1);
                JArray tracksInAlbum = (JArray)album["tracks"]["items"];
                albumTracker.Add(new Tuple<int, int, bool, string>(batch.Count, tracksInAlbum.Count, albumTuple.Item2, albumTuple.Item1));
                foreach (JObject track in tracksInAlbum)
                {
                    batch.Add(new Tuple<string, bool>(track["uri"].ToString(), albumTuple.Item2));
                }
            }

            string[] inputUris = batch.Select(elem => elem.Item1).ToArray();
            bool[] inputFollowing = batch.Select(elem => elem.Item2).ToArray();
            HttpClient client = new HttpClient();
            List<double> results = EvaluateBatch(inputUris, data, inputFollowing, client);
            List<Tuple<string, double>> retval = new List<Tuple<string, double>>();
            for (int i = 0; i < inputUris.Count(); i++)
            {
                retval.Add(new Tuple<string, double>(inputUris[i], results[i]));
            }
             
            // Reconstructing albums
            foreach (Tuple<int, int, bool, string> album in albumTracker)
            {
                var trackScores = results.GetRange(album.Item1, album.Item2);
                double score = trackScores.Sum();
                retval.Add(new Tuple<string, double>(album.Item4, score));
            }
            return retval.ToArray();
        }

        private static List<double> EvaluateBatch(string[] uris, SpotifyData data, bool[] isFollowingUri, HttpClient client)
        {
            JArray Jobs = new JArray();

            for(int i = 0; i < uris.Count(); i++)
            {
                Jobs.Add(GenerateJsonFeatureTrack(uris[i], data, isFollowingUri[i]));
            }
            KeyValuePair<string, string> kvPair = new KeyValuePair<string, string>("tracks", Jobs.ToString());
            List<KeyValuePair<string, string>> postBody = new List<KeyValuePair<string, string>>();
            postBody.Add(kvPair);
            HttpContent content = new FormUrlEncodedContent(postBody);
            HttpRequestMessage reqMsg = new HttpRequestMessage(HttpMethod.Post, "http://localhost:27015/batch");
            reqMsg.Content = content;
            HttpResponseMessage postResponse = client.SendAsync(reqMsg).Result;
            JObject result = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            JArray resultArr = (JArray)result["scores"];

            Console.WriteLine(result);

            var retval = resultArr.Select(elem => double.Parse(elem.ToString()));
            return retval.ToList();
        }

        private static void PrefetchRelatedResources(string[] uris, SpotifyData data)
        {
            // Get multiple resources through batching to prevent too many requests
            data.GetMultipleSpotifyResources(uris);
            HashSet<string> resources = new HashSet<string>();

            var albums = uris.Where(elem => elem.Split(":")[1] == "album").Select(elem => data.GetSpotifyResource(elem));
            foreach (var album in albums)
            {
                JArray tracks = (JArray)album["tracks"]["items"];
                JArray artists = (JArray)album["artists"];
                foreach(var elem in tracks.Select(elem => elem["uri"].ToString()))
                {
                    resources.Add(elem);
                }
                foreach (var elem in artists.Select(elem => elem["uri"].ToString()))
                {
                    resources.Add(elem);
                }
            }
            data.GetMultipleSpotifyResources(resources.ToArray());
        } 
        
        private static JObject GenerateJsonFeatureTrack(string uri, SpotifyData data, bool isFollowingUri)
        {
            JObject result = new JObject();
            JObject track = new JObject();
            JObject album = new JObject();
            JObject artist = new JObject();
            try
            {
                track = data.GetSpotifyResource(uri);
                album = data.GetSpotifyResource(track["album"]["uri"].ToString());
                artist = data.GetSpotifyResource(((JArray)track["artists"])[0]["uri"].ToString());
            }
            catch (Exception e)
            {
                Console.WriteLine(track.ToString());
            }

            result["track-duration"] = int.Parse(track["duration_ms"].ToString());
            result["hour"] = (double)DateTime.Now.Hour;
            result["track-popularity"] = double.Parse(track["popularity"].ToString());            
            result["album-popularity"] = double.Parse(album["popularity"].ToString());
            result["artist-popularity"] = double.Parse(artist["popularity"].ToString());
            result["artist-followers"] = double.Parse(artist["followers"]["total"].ToString());

            result["favorite-artist"] = System.Convert.ToDouble(isFollowingUri);
            // TODO: Fix multiple sources
            string source = "artist";
            result["one-hot"] = "0010";

            return result;
        }
        /*
        public static JObject GenerateJsonFeatureAlbum(string uri, SpotifyData data, bool isFollowingUri)
        {
            JObject result = new JObject();
            JObject album = data.GetSpotifyResource(uri);
            JArray artistsSimplified = (JArray)album["artists"];
            JToken artist = data.GetSpotifyResource(artistsSimplified[0]["uri"].ToString());

            double albumPop = double.Parse(album["popularity"].ToString());
            JArray tracksSimplified = (JArray)album["tracks"]["items"];
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double artistPop = double.Parse(artist["popularity"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingUri);
            double totalScore = 0;
            // Consider making the API client work async
            foreach (JToken trackSimplified in tracksSimplified)
            {
                JToken track = data.GetSpotifyResource(trackSimplified["uri"].ToString());
                double hour = (double)DateTime.Now.Hour;
                double trackPop = double.Parse(track["popularity"].ToString());
                double trackDuration = double.Parse(track["duration_ms"].ToString());
                double[] featuresArr = { hour, trackPop, albumPop, artistPop, trackDuration, artistFollowers,
                    favoriteArtist};

                // TODO: Fix multiple sources
                string source = "artist";
                double[] oneHot = { 0, 0, 1, 0 };

                List<double> features = new List<double>(featuresArr);
                features.AddRange(oneHot);

                totalScore += EvaluateFeatures(features);
            }

            return totalScore;
        }
        */

        // Expand to accept all types of spotify resources
        public static int EstimateCost(string trackID, SpotifyAPIClient api)
        {
            JToken track = api.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            /*
            JArray images = (JArray) track["album"]["images"];
            JToken smallestImage = images[0];
            int smallestHeight = 0;
            int smallestWidth = 0;
            for (int i = 1; i < images.Count; i++)
            {
                int height = int.Parse( images[i]["height"].ToString());
                int width = int.Parse(images[i]["width"].ToString());

                smallestHeight = int.Parse(smallestImage["height"].ToString());
                smallestWidth = int.Parse(smallestImage["width"].ToString());
                if (height < smallestHeight && width < smallestWidth)
                {
                    smallestImage = images[i];
                }
            }
            */
            return tDuration;
        }

        public static List<INotification> ScoreMultipleSpotifyNotifications(List<INotification> nots, SpotifyData data, bool[] isFollowing)
        {
            var uris = nots.Select(not => not.Uri).ToArray();
            var scores = EvaluateMultipleResources(uris, data, isFollowing);
            List<INotification> retval = new List<INotification>();
            foreach(INotification not in nots)
            {
                string uri = not.Uri;
                var score = scores.Where(elem => elem.Item1 == uri).First();
                not.Score = score.Item2;
                retval.Add(not);
            }
            return retval;
        }
    }
}
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blob 14626�    using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;
using Accord.MachineLearning.DecisionTrees;
using System.Net.Http;
using master.SpotifyAPI;
using System.Linq;
using master.Notification;

namespace master
{
    static class EvaluationFunctions
    {
        public static int EvaluateTrack(string uri, SpotifyData spotifyData, bool isFollowingArtist)
        {
            JObject track = spotifyData.GetSpotifyResource(uri);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            double hour = (double)DateTime.Now.Hour;
            double trackPop = double.Parse(track["popularity"].ToString());

            string albumURI = track["album"]["uri"].ToString();
            JObject album = spotifyData.GetSpotifyResource(albumURI);
            double albumPop = double.Parse(album["popularity"].ToString());

            // Get the ID of the first Artist listed for the track.
            string artistURI = ((JArray)track["artists"])[0]["uri"].ToString();
            JObject artist = spotifyData.GetSpotifyResource(artistURI);
            double artistPop = double.Parse(artist["popularity"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingArtist);
            // TODO: Fix multiple sources
            string source = "artist";
            double[] oneHot = { 0, 0, 1, 0 };

            double[] featuresArr = { hour, trackPop, albumPop, artistPop, tDuration, artistFollowers,
            favoriteArtist};

            List<double> features = new List<double>(featuresArr);
            features.AddRange(oneHot);

            return EvaluateFeatures(features);
        }

        public static int EvaluateAlbum(string uri, SpotifyData spotifyData, bool isFollowingArtist)
        {
            JObject album = spotifyData.GetSpotifyResource(uri);
            double albumPop = double.Parse(album["popularity"].ToString());
            JArray tracksSimplified = (JArray)album["tracks"]["items"];
            JArray artistsSimplified = (JArray)album["artists"];
            JToken artist = spotifyData.GetSpotifyResource(artistsSimplified[0]["uri"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double artistPop = double.Parse(artist["popularity"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingArtist);
            int totalScore = 0;
            // Consider making the API client work async
            foreach (JToken trackSimplified in tracksSimplified)
            {
                JToken track = spotifyData.GetSpotifyResource(trackSimplified["uri"].ToString());
                double hour = (double)DateTime.Now.Hour;
                double trackPop = double.Parse(track["popularity"].ToString());
                double trackDuration = double.Parse(track["duration_ms"].ToString());
                double[] featuresArr = { hour, trackPop, albumPop, artistPop, trackDuration, artistFollowers,
                    favoriteArtist};

                // TODO: Fix multiple sources
                string source = "artist";
                double[] oneHot = { 0, 0, 1, 0 };

                List<double> features = new List<double>(featuresArr);
                features.AddRange(oneHot);

                totalScore += EvaluateFeatures(features);
            }

            return totalScore;

        }

        public static int EvaluateFeatures(List<double> features, HttpClient client = null)
        {
            if (features.Count != 11)
            {
                throw new Exception("feature input does not contain 11 elements");
            }
            HttpClient httpClient = client ?? new HttpClient();
            string endpoint = "http://localhost:27015/?features=" + string.Join('-', features);
            var result = httpClient.GetStringAsync(endpoint).Result;
            JToken JsonResult = JObject.Parse(result);
            try
            {
                double value = double.Parse(JsonResult["result"].ToString());
                return Convert.ToInt32(value * 100) + 100;
            }
            catch
            {
                throw new Exception("Invalid GET result, unable to parse to Double");
            }

        }

        public static int EvaluateResource(string uri, SpotifyData data, bool isFollowingArtist)
        {
            string type = uri.Split(":")[1];
            switch (type)
            {
                case "track":
                    return EvaluateTrack(uri, data, isFollowingArtist);
                case "album":
                    return EvaluateAlbum(uri, data, isFollowingArtist);
            }
            throw new Exception("failed to score resource. Didn't match possible resources");
        }

        public static Tuple<string, int>[] EvaluateMultipleResources(string[] uris, SpotifyData data, bool[] isFollowingUri)
        {
            PrefetchRelatedResources(uris, data);

            var combined = uris.Zip(isFollowingUri, (uri, following) => new Tuple<string, bool>(uri, following));
            var tracks = combined.Where(tuple => tuple.Item1.Split(":")[1] == "track");

            List<Tuple<string, bool>> batch = new List<Tuple<string, bool>>();
            batch.AddRange(tracks);
            
            var albums = combined.Where(tuple => tuple.Item1.Split(":")[1] == "album");
            var albumTracker = new List<Tuple<int, int, bool, string>>();
            foreach (Tuple<string, bool> albumTuple in albums)
            {
                JObject album = data.GetSpotifyResource(albumTuple.Item1);
                JArray tracksInAlbum = (JArray)album["tracks"]["items"];
                albumTracker.Add(new Tuple<int, int, bool, string>(batch.Count, tracksInAlbum.Count, albumTuple.Item2, albumTuple.Item1));
                foreach (JObject track in tracksInAlbum)
                {
                    batch.Add(new Tuple<string, bool>(track["uri"].ToString(), albumTuple.Item2));
                }
            }

            string[] inputUris = batch.Select(elem => elem.Item1).ToArray();
            bool[] inputFollowing = batch.Select(elem => elem.Item2).ToArray();
            HttpClient client = new HttpClient();
            List<int> results = EvaluateBatch(inputUris, data, inputFollowing, client);
            List<Tuple<string, int>> retval = new List<Tuple<string, int>>();
            for (int i = 0; i < inputUris.Count(); i++)
            {
                retval.Add(new Tuple<string, int>(inputUris[i], results[i]));
            }
             
            // Reconstructing albums
            foreach (Tuple<int, int, bool, string> album in albumTracker)
            {
                var trackScores = results.GetRange(album.Item1, album.Item2);
                int score = trackScores.Sum();
                retval.Add(new Tuple<string, int>(album.Item4, score));
            }
            return retval.ToArray();
        }

        private static List<int> EvaluateBatch(string[] uris, SpotifyData data, bool[] isFollowingUri, HttpClient client)
        {
            JArray Jobs = new JArray();

            for (int i = 0; i < uris.Count(); i++)
            {
                Jobs.Add(GenerateJsonFeatureTrack(uris[i], data, isFollowingUri[i]));
            }
            KeyValuePair<string, string> kvPair = new KeyValuePair<string, string>("tracks", Jobs.ToString());
            List<KeyValuePair<string, string>> postBody = new List<KeyValuePair<string, string>>();
            postBody.Add(kvPair);
            HttpContent content = new FormUrlEncodedContent(postBody);
            HttpRequestMessage reqMsg = new HttpRequestMessage(HttpMethod.Post, "http://localhost:27015/batch");
            reqMsg.Content = content;
            HttpResponseMessage postResponse = client.SendAsync(reqMsg).Result;
            JObject result = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            JArray resultArr = (JArray)result["scores"];

            var doubles = resultArr.Select(elem => double.Parse(elem.ToString()));
            var retval = doubles.Select(elem => Convert.ToInt32(elem * 100) + 100);
            return retval.ToList();
        }

        private static void PrefetchRelatedResources(string[] uris, SpotifyData data)
        {
            // Get multiple resources through batching to prevent too many requests
            data.GetMultipleSpotifyResources(uris);
            HashSet<string> resources = new HashSet<string>();

            var albums = uris.Where(elem => elem.Split(":")[1] == "album").Select(elem => data.GetSpotifyResource(elem));
            foreach (var album in albums)
            {
                JArray tracks = (JArray)album["tracks"]["items"];
                JArray artists = (JArray)album["artists"];
                foreach(var elem in tracks.Select(elem => elem["uri"].ToString()))
                {
                    resources.Add(elem);
                }
                foreach (var elem in artists.Select(elem => elem["uri"].ToString()))
                {
                    resources.Add(elem);
                }
            }
            data.GetMultipleSpotifyResources(resources.ToArray());
        } 
        
        private static JObject GenerateJsonFeatureTrack(string uri, SpotifyData data, bool isFollowingUri)
        {
            JObject result = new JObject();
            JObject track = new JObject();
            JObject album = new JObject();
            JObject artist = new JObject();
            try
            {
                track = data.GetSpotifyResource(uri);
                album = data.GetSpotifyResource(track["album"]["uri"].ToString());
                artist = data.GetSpotifyResource(((JArray)track["artists"])[0]["uri"].ToString());
            }
            catch (Exception e)
            {
                Console.WriteLine(track.ToString());
            }

            result["track-duration"] = int.Parse(track["duration_ms"].ToString());
            result["hour"] = (double)DateTime.Now.Hour;
            result["track-popularity"] = double.Parse(track["popularity"].ToString());            
            result["album-popularity"] = double.Parse(album["popularity"].ToString());
            result["artist-popularity"] = double.Parse(artist["popularity"].ToString());
            result["artist-followers"] = double.Parse(artist["followers"]["total"].ToString());

            result["favorite-artist"] = System.Convert.ToDouble(isFollowingUri);
            // TODO: Fix multiple sources
            string source = "artist";
            result["one-hot"] = "0010";

            return result;
        }
        /*
        public static JObject GenerateJsonFeatureAlbum(string uri, SpotifyData data, bool isFollowingUri)
        {
            JObject result = new JObject();
            JObject album = data.GetSpotifyResource(uri);
            JArray artistsSimplified = (JArray)album["artists"];
            JToken artist = data.GetSpotifyResource(artistsSimplified[0]["uri"].ToString());

            double albumPop = double.Parse(album["popularity"].ToString());
            JArray tracksSimplified = (JArray)album["tracks"]["items"];
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double artistPop = double.Parse(artist["popularity"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingUri);
            double totalScore = 0;
            // Consider making the API client work async
            foreach (JToken trackSimplified in tracksSimplified)
            {
                JToken track = data.GetSpotifyResource(trackSimplified["uri"].ToString());
                double hour = (double)DateTime.Now.Hour;
                double trackPop = double.Parse(track["popularity"].ToString());
                double trackDuration = double.Parse(track["duration_ms"].ToString());
                double[] featuresArr = { hour, trackPop, albumPop, artistPop, trackDuration, artistFollowers,
                    favoriteArtist};

                // TODO: Fix multiple sources
                string source = "artist";
                double[] oneHot = { 0, 0, 1, 0 };

                List<double> features = new List<double>(featuresArr);
                features.AddRange(oneHot);

                totalScore += EvaluateFeatures(features);
            }

            return totalScore;
        }
        */

        // Expand to accept all types of spotify resources
        public static int EstimateCost(string trackID, SpotifyAPIClient api)
        {
            JToken track = api.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            /*
            JArray images = (JArray) track["album"]["images"];
            JToken smallestImage = images[0];
            int smallestHeight = 0;
            int smallestWidth = 0;
            for (int i = 1; i < images.Count; i++)
            {
                int height = int.Parse( images[i]["height"].ToString());
                int width = int.Parse(images[i]["width"].ToString());

                smallestHeight = int.Parse(smallestImage["height"].ToString());
                smallestWidth = int.Parse(smallestImage["width"].ToString());
                if (height < smallestHeight && width < smallestWidth)
                {
                    smallestImage = images[i];
                }
            }
            */
            return tDuration;
        }

        public static List<INotification> ScoreMultipleSpotifyNotifications(List<INotification> nots, SpotifyData data, bool[] isFollowing)
        {
            var uris = nots.Select(not => not.Uri).ToArray();
            var scores = EvaluateMultipleResources(uris, data, isFollowing);
            List<INotification> retval = new List<INotification>();
            foreach(INotification not in nots)
            {
                string uri = not.Uri;
                var score = scores.Where(elem => elem.Item1 == uri).First();
                not.Score = score.Item2;
                retval.Add(not);
            }
            return retval;
        }
    }
}
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blob 70�/masterDotnet/.vs
/masterDotnet/master/bin/
/masterDotnet/master/obj/
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blob 661�using System;
using System.Collections.Generic;
using System.Text;

namespace master.Selection
{
    class DynamicSelector : Selector
    {
        protected DynamicSelector(List<INotification> unsortedNotifications, int dataconstraint) : base(unsortedNotifications, dataconstraint)
        {
        }

        public override INotification[] getSelection()
        {
            throw new NotImplementedException();
        }

        private int DP(int i, int w, int depth)
        {

        }

        public override INotification[] nextBatch()
        {
            throw new NotImplementedException();
        }

    }
}
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blob 4511�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using master.UserService;
using Newtonsoft.Json.Linq;

namespace master.Notification
{
    class SpotifyNotification : INotification
    {
        private JObject pushNotification;
        private double score;
        private string uri;
        private SpotifyData SpotifyData;
        private double dataCost;
        private bool UserIsFollowing;
        //private double powerCost;

        public JObject PushNotification
        {
            get => pushNotification;
        }
        public double Score
        {
            get
            {
                if (score < -1)
                {
                    ScoreNotification();
                }
                return score;
            }

            set
            {
                score = value;
            }
        }

        public string Uri
        {
            get => uri;
        }

        public double DataCost
        {
            get
            {
                if (dataCost > 0.0)
                {
                    return dataCost;
                }
                return CalculateDataCost();
            }
        }

        public SpotifyNotification(string uri, SpotifyData data, bool userIsFollowing)
        {
            string type = uri.Split(":")[1];
            if (!(type == "track" || type == "album"))
            {
                throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }
            this.uri = uri;
            this.SpotifyData = data;
            dataCost = 0.0;
            score = -2.0;
            this.UserIsFollowing = userIsFollowing;
            GenerateNotification();
        }

        public void GenerateNotification()
        {
            JObject track = GetTrackFromURI();
            this.pushNotification = new JObject();
            JObject data = new JObject();
            data["track_url"] = track["preview_url"];
            data["artists"] = track["artists"][0]["name"];
            data["song"] = track["name"];
            pushNotification["data"] = data;
        }

        private JObject GetTrackFromURI()
        {
            switch (uri.Split(':')[1])
            {
                case "track":
                    return SpotifyData.GetSpotifyResource(uri);
                case "album":
                    JObject album = SpotifyData.GetSpotifyResource(uri);
                    string trackUri = album["tracks"]["items"][0]["uri"].ToString();
                    return SpotifyData.GetSpotifyResource(trackUri);
                default:
                    throw new Exception("Unsupported notification uri");
            }
        }

        private double CalculateDataCost()
        {
            try
            {
                string preview = GetPreview();
                byte[] previewBytes = Convert.FromBase64String(preview);
                byte[] notificationBytes = Encoding.UTF8.GetBytes(pushNotification.ToString());
                dataCost = previewBytes.Length + notificationBytes.Length;
                return dataCost;
            }
            catch
            {
                return double.MaxValue;
            }
        }

        private string GetPreview()
        {
            string type = Uri.Split(":")[1];

            switch (type)
            {
                case "track":
                    return SpotifyData.GetPreview(Uri);
                case "album":
                    JObject album = SpotifyData.GetSpotifyResource(Uri);
                    JArray tracks = (JArray)album["tracks"]["items"];
                    //JObject firstTrack = SpotifyData.GetSpotifyResource(tracks[0][uri].ToString());
                    if (tracks[0]["uri"].ToString().Length == 0)
                    {
                        Console.WriteLine($"Error at getting preivew for: {Uri}");
                    }
                    return SpotifyData.GetPreview(tracks[0]["uri"].ToString());
                default:
                    throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }

        }

        public void ScoreNotification()
        {
            this.score = EvaluationFunctions.EvaluateResource(Uri, SpotifyData, UserIsFollowing);
        }
    }
}
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blob 16012�using System;
using System.Collections.Generic;
using System.Net;
using System.Net.Http;
using Newtonsoft.Json.Linq;
using System.Threading.Tasks;
using System.Linq;

namespace master.SpotifyAPI
{
    class SpotifyAPIClient
    {
        private string apiBase = "https://api.spotify.com/v1/";
        private string authenticationURI = "https://accounts.spotify.com/authorize/";
        private string OAuthToken { get; set; }
        private string Callback { get; set; }
        private string RefreshToken { get; set; }
        private DateTime TokenInvalidAfter { get; set; }
        public Dictionary<string, JToken> SpotifyAlbums { get => spotifyAlbums; set => spotifyAlbums = value; }

        private Dictionary<string, JToken> spotifyAlbums;

        public SpotifyAPIClient(string oAuthToken, DateTime tokenInvalidAfter = default(DateTime), 
            string refreshToken = "")
        {
            this.OAuthToken = "Bearer " + oAuthToken;
            this.spotifyAlbums = new Dictionary<string, JToken>();
            this.RefreshToken = refreshToken;
            if (tokenInvalidAfter == default(DateTime))
            {
                this.TokenInvalidAfter = DateTime.Now.AddMinutes(55);
            }
        }

        public static string generateNewAuthUri(string clientID, string callback)
        {
            if (callback.Length == 0)
            {
                throw new Exception("No defined callback");
            }

            // string state = "123"; // This should be a randomized string to double verify auth
            string scope = "user-follow-read";
            string authenticationURI = "https://accounts.spotify.com/authorize/";

            // Remember to use character encoding for symbols in the Uri
            // : -> %3A; / -> %2F
            // %20 for space in scope
            callback = "http://localhost:80/";
            callback = System.Net.WebUtility.UrlEncode(callback);
            callback = callback.Replace(".", "%2E");
            string queryParams = string.Format("?client_id={0}&response_type=code&redirect_uri={1}&scope={2}", clientID, callback, scope);
            return authenticationURI + queryParams;
        }

        public static string getIP()
        {
            return Dns.GetHostEntry(Dns.GetHostName())
                    .AddressList.First(
                    f => f.AddressFamily == System.Net.Sockets.AddressFamily.InterNetwork)
                    .ToString();
        }

        public static SpotifyAPIClient newClientWithAuth()
        {
            string clientID = "c4ee2ce2fe4a41a8a2e4929bedb116eb";
            string clientSecret = "6b27bd8cef41421a89143b374ef69712";
            string ip = getIP();
            // port set below
            string callback = string.Format("http://localhost:80/");
            // Open URL in browser
            string uri = SpotifyAPIClient.generateNewAuthUri(clientID, callback);
            HttpListener listener = new HttpListener();
            listener.Prefixes.Add(callback);
            Console.WriteLine(uri);
            // System.Diagnostics.Process.Start(uri);

            listener.Start();
            var context = listener.GetContext();
            Console.WriteLine("Got context");
            // TODO get GET 
            var queryString = context.Request.QueryString;
            /*
            var state = "123";
            if (queryString["state"] != "123")
            {
                throw new Exception("Incorrect state");
            }
            */
            string code = queryString["code"];

            var response = context.Response;
            byte[] buffer = System.Text.Encoding.UTF8.GetBytes("<HTML><BODY>Login complete</BODY></HTML>");
            // Get a response stream and write the response to it.
            response.ContentLength64 = buffer.Length;
            System.IO.Stream output = response.OutputStream;
            output.Write(buffer, 0, buffer.Length);
            output.Close();
            listener.Stop();


            HttpClient client = new HttpClient();

            List<KeyValuePair<string, string>> postBodyParams = new List<KeyValuePair<string, string>>();
            postBodyParams.Add(new KeyValuePair<string, string>("grant_type", "authorization_code"));
            postBodyParams.Add(new KeyValuePair<string, string>("code", code));
            postBodyParams.Add(new KeyValuePair<string, string>("redirect_uri", callback));

            postBodyParams.Add(new KeyValuePair<string, string>("client_id", clientID));
            postBodyParams.Add(new KeyValuePair<string, string>("client_secret", clientSecret));

            var task = client.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postBodyParams));
            var postResponse = task.Result;
            if (!postResponse.IsSuccessStatusCode)
            {
                Console.WriteLine(postResponse.Content.ReadAsStringAsync().Result);
                throw new Exception("token post request failed");
            }
            JObject jsonResponse = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string OAuthToken = jsonResponse["access_token"].ToString();
            DateTime expiresIn = DateTime.Now.AddSeconds(int.Parse(jsonResponse["expires_in"].ToString()));
            string refreshToken = jsonResponse["refresh_token"].ToString();

            return new SpotifyAPIClient(OAuthToken, expiresIn, refreshToken);
        }
        
        public List<string> getFollowedArtists()
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("me/following?type=artist");

            var getResult = client.GetAsync(this.apiBase + endpoint).Result;
            JObject result = JObject.Parse(getResult.Content.ReadAsStringAsync().Result);
            var item = result["artists"]["items"].First;
            var artistIDs = new List<string>();

            while (item != null)
            {
                artistIDs.Add(item["id"].ToString());
                item = item.Next;
            }
            return artistIDs;
        }

        public List<string> getArtistsAlbumIDs(List<string> artistIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);

            var tasks = new List<Task<HttpResponseMessage>>();
            List<string> albumIDs = new List<string>();
            foreach (var artist in artistIDs)
            {
                string uri = string.Format("{0}artists/{1}/albums", this.apiBase, artist);
                tasks.Add(client.GetAsync(uri));
            }

            while(tasks.Count > 0)
            { 
                int index = Task.WaitAny(tasks.ToArray());
                var result = tasks[index].Result;
                var jsonstring = result.Content.ReadAsStringAsync().Result;
                var albums = JObject.Parse(jsonstring);
                JArray array = (JArray)albums["items"];
                foreach (var album in array)
                {
                    albumIDs.Add(album["id"].ToString());
                }
                tasks.RemoveAt(index);
            }
            return albumIDs;
        }

        private List<Task> albumTaskHandler(List<Task> tasks)
        { 
            tasks.Add(new Task(() => System.Threading.Thread.Sleep(5000) ));
            while (tasks.Count > 1)
            {
                int index = Task.WaitAny(tasks.ToArray());
                if (tasks[index].GetType() == typeof(Task))
                {
                    tasks.RemoveAt(index);
                    
                    return tasks;
                }
                var result = ((Task<HttpResponseMessage>)tasks[index]).Result;
                string jsonString = result.Content.ReadAsStringAsync().Result;
                tasks.RemoveAt(index);
                JArray albums = (JArray)JObject.Parse(jsonString)["albums"];
                foreach (var album in albums)
                {
                    this.SpotifyAlbums.Add(album["uri"].ToString(), album);
                }
            }
            return new List<Task>();
        }

        private List<Task> getAlbumRequestTasks(HttpClient client, List<string> albumIDs)
        {
            var getTasks = new List<Task>();
            while (albumIDs.Count > 0)
            {
                int n = 20;
                if (albumIDs.Count < n)
                {
                    n = albumIDs.Count;
                }
                var subset = albumIDs.GetRange(0, n);
                albumIDs.RemoveRange(0, n);

                string CSV = "";
                foreach (var id in subset)
                {
                    CSV = CSV + id + ",";
                }
                CSV = CSV.Remove(CSV.Length - 1);

                string uri = string.Format("{0}albums/?ids={1}", this.apiBase, CSV);
                getTasks.Add(client.GetAsync(uri));
            }

            return getTasks;
        }

        public void getAndStoreAlbums(List<string> albumIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);

            var responses = this.getAlbumRequestTasks(client, albumIDs);

            responses = this.albumTaskHandler(responses);

            while (responses.Count > 0)
            {
                List<string> missingIDs = new List<string>();
                foreach(string id in albumIDs)
                {
                    if (!this.SpotifyAlbums.ContainsKey(id))
                    {
                        missingIDs.Add(id);
                    }
                }
                var restartedTasks = this.getAlbumRequestTasks(client, missingIDs);
                responses = albumTaskHandler(restartedTasks);
            }
        }

        // TODO get album dates
        public Dictionary<string, DateTime> getAlbumDates()
        {
            Dictionary<string, DateTime> dates = new Dictionary<string, DateTime>();
            foreach (var album in this.SpotifyAlbums.Values)
            {
                string dateAsString = album["release_date"].ToString();
                var stringElems = Array.ConvertAll(dateAsString.Split('-'), int.Parse);
                switch (stringElems.Length)
                {
                    case 1:
                        stringElems = new int[] { stringElems[0], 1, 1 };
                        break;
                    case 2:
                        stringElems = new int[] { stringElems[0], stringElems[1], 1 };
                        break;
                }
                dates[album["id"].ToString()] = new DateTime(stringElems[0], stringElems[1], stringElems[2]);
            }
            return dates;
        }

        public List<string> getAlbumsReleasedAfter(DateTime dateTime, Dictionary<string, DateTime> dates)
        {
            List<string> results = new List<string>();
            foreach(KeyValuePair<string,DateTime> elem in dates)
            {
                if (dateTime < elem.Value)
                {
                    results.Add(elem.Key);
                }
            }
            return results;
        }

        public JToken getTrack(string trackID)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("tracks/{0}", trackID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public JToken getArist(string artistID)
        {
            Console.WriteLine(artistID);
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("artists/{0}", artistID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public JToken getAlbum(string albumID)
        {
            // If an album is already in the dictionary. Return the album from the dict
            if (this.SpotifyAlbums.ContainsKey(albumID))
            {
                return this.spotifyAlbums[albumID];
            }

            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("albums/{0}", albumID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public bool isFollowingArtist(string artistID)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("me/following/contains?type=artist&ids={0}", artistID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultString = result.Content.ReadAsStringAsync().Result;
            JArray booleans = JArray.Parse(resultString);
            return booleans[0].ToString() == "true";
        }

        // Expand to accept all types of spotify resources
        public int estimateTrackCost(string trackID)
        {
            JToken track = this.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            /*
            JArray images = (JArray) track["album"]["images"];
            JToken smallestImage = images[0];
            int smallestHeight = 0;
            int smallestWidth = 0;
            for (int i = 1; i < images.Count; i++)
            {
                int height = int.Parse( images[i]["height"].ToString());
                int width = int.Parse(images[i]["width"].ToString());

                smallestHeight = int.Parse(smallestImage["height"].ToString());
                smallestWidth = int.Parse(smallestImage["width"].ToString());
                if (height < smallestHeight && width < smallestWidth)
                {
                    smallestImage = images[i];
                }
            }
            */
            return tDuration;
        }

        public int estimateAlbumCost(string albumID)
        {
            JToken album = this.getAlbum(albumID);
            int aDuration = 0;
            JArray tracks = new JArray();
            try
            {
                tracks = (JArray)album["tracks"]["items"];
            }
            catch
            {
                Console.WriteLine(album.ToString());
                throw new Exception("Album exception");
            }
            foreach (JToken track in tracks)
            {
                aDuration += int.Parse(track["duration_ms"].ToString());
            }
            
            return aDuration;
        }

        public List<string> getUnnotifiedAlbums(DateTime lastNotification)
        {
            var artists = this.getFollowedArtists();
            var albumIds = this.getArtistsAlbumIDs(artists);
            this.getAndStoreAlbums(albumIds);
            return this.getAlbumsReleasedAfter(lastNotification, this.getAlbumDates());
        }
        
    }
}
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author Mats Jonassen <mats.jonassen@lyse.net> 1517845446 +0100
committer Mats Jonassen <mats.jonassen@lyse.net> 1517845446 +0100

removed configfiles











master – Kopi/.git/objects/1b/afba68ef2ab8ef3a8171ab17a84c9d7ed694e1

master – Kopi/.git/objects/1b/afba68ef2ab8ef3a8171ab17a84c9d7ed694e1









master – Kopi/.git/objects/1c/173150ef264708a3bed42075fd5692c10bc7de

master – Kopi/.git/objects/1c/173150ef264708a3bed42075fd5692c10bc7de









master – Kopi/.git/objects/1c/2b05097572a0fd19f711cc55bd53d285e888cd

master – Kopi/.git/objects/1c/2b05097572a0fd19f711cc55bd53d285e888cd


blob 1718�import csv
from sklearn.ensemble import RandomForestClassifier
from sklearn.preprocessing import Imputer
from sklearn.model_selection import cross_val_score
from sklearn.model_selection import GridSearchCV
from sklearn.model_selection import RandomizedSearchCV
from scipy.stats import randint as sp_randint
import numpy as np

def createDataset(testmode = False):
    data_X = list()
    data_Y = list()
    #path = 'E:masterData/spotify-click-data-processed.csv'
    with open('spotify-click-data-processed.csv', 'r') as csvfile:
        next(csvfile)
        data = np.loadtxt(csvfile, delimiter=',')
    data_X = data[:,:-1]
    data_Y = data[:,-1:]

    if testmode:
        third = int(len(data_X) / 3)
        '''
        train_X = data_X[:2*third]
        train_Y = data_Y[:2*third]
        '''
        train_X = data_X[:2*third]
        train_Y = data_Y[:2*third]
        
    else:
        train_X = data_X
        train_Y = data_Y
    '''
    entry = data_X[0].reshape(1, -1)
    print(entry)
    '''
    return train_X, train_Y

clf = RandomForestClassifier(n_estimators = 50)
clf.max_depth = 8

train_X, train_Y = createDataset()
rfc = RandomForestClassifier()
#scores = cross_val_score(clf, train_X, train_Y.ravel(), cv=5)
parameters = {'n_estimators':range(10, 100, 10), 'max_depth':[5, 15]}

param_dist = {"n_estimators": sp_randint(10,100),
              "max_depth": sp_randint(5, 15)
              }

#clf = GridSearchCV(rfc, parameters)
clf = RandomizedSearchCV(rfc, param_dist, n_iter=5)

clf.fit(train_X, train_Y.ravel())

print(clf.best_params_)

#print(scores)

#print("Accuracy: %0.2f (+/- %0.2f)" % (scores.mean(), scores.std() * 2))
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blob 6287�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Http;
using System.Threading;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using master.UserService;
using master.Firebase;

namespace master.HttpService
{
    class HttpWorker
    {
        private HttpListener listener;
        private bool stopFlag;
        private HttpClient HttpClient;
        private Dictionary<string, UserAgent> Users;
        private Dictionary<string, object> classStore;
        private FirebaseInitializer FBI;
        private List<string> loggedInUsers;

        // private Mutex UserMutex;

        public HttpWorker(Dictionary<string, object> classStore)
        {
            this.listener = new HttpListener();
            this.stopFlag = false;
            this.Users = (Dictionary<string, UserAgent>) classStore["Users"];
            this.classStore = classStore;
            this.FBI = new FirebaseInitializer();
            this.loggedInUsers = new List<string>();
            // this.UserMutex = userMutex;
        }

        public async Task ListenAndServeAsync(HttpClient httpClient = null)
        {
            this.HttpClient = httpClient ?? new HttpClient();
            HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string projectIP = HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            try
            { 
                listener.Prefixes.Add(string.Format("http://{0}:80/", projectIP));
                listener.Start();
            }
            catch (Exception e)
            {
                Console.WriteLine(e);
                listener.Stop();
                return;
            }
            while (!stopFlag)
            {
                try
                { 
                    HttpListenerContext context = await listener.GetContextAsync();
                    Console.WriteLine("Received Context");
                    string rawUrl = context.Request.RawUrl;
                    Task handle;
                    switch (rawUrl.Split('?')[0])
                    {
                        case "/":
                            Console.WriteLine("slash");
                            try
                            {
                                handle = HandleGenericAsync(context);
                            }
                            catch(AggregateException ae)
                            {
                                foreach(var e in ae.InnerExceptions)
                                {
                                    Console.WriteLine(e.Message);
                                }
                            }
                            break;
                        case "/callback":
                            Console.WriteLine("Callback");
                            handle = HandleCallback(context);
                            break;
                        default:
                            Console.WriteLine("Received URL that triggered no action");
                            break;
                    }
                }
                catch(Exception e)
                {
                    Console.WriteLine(e);
                }
            }
        }

        private async Task HandleGenericAsync(HttpListenerContext context)
        {
            if (context.Request.HttpMethod != HttpMethod.Post.Method)
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.Request404(), 404);
                return;
            }

            var streamReader = new System.IO.StreamReader(context.Request.InputStream);
            JObject req = JObject.Parse(streamReader.ReadToEnd());


            HttpListenerResponse listenerResponse = context.Response;
            string responseString = "";

            Console.WriteLine(req);
            switch (req["msg_type"].ToString())
            {
                case "new_user":
                    string fbt = req["firebase_token"].ToString();
                    //string id = req["device_id"].ToString();
                    FBI.addNewUser(fbt);
                    //FBI.sendUrl(fbt);
                    HttpHelpers.RespondHTTP(context, HttpHelpers.respondURL(fbt), 202);
                    break;

                case "update":
                    string uid = req["device_id"].ToString();
                    if (Users.ContainsKey(uid))
                    {
                        Users[uid].UpdateConstraints(req);
                    }
                    break;
                default:
                    HttpHelpers.RespondHTTP(context, HttpHelpers.Request404(), 404);
                    break;
            }


            //string id = queryParams["id"];
            //Users[id].mutex.WaitOne();
            //Users[id].UpdateConstraints(queryParams);
            //Users[id].mutex.Close();
        }

        private async Task HandleCallback(HttpListenerContext context)
        {
            var queryParams = context.Request.QueryString;
            // Create new user
            // Need to get some ID
            if (loggedInUsers.Contains(queryParams["state"]))
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.LoginSuccessHTML(), 200);
            }
            if (!FBI.UserInitialized(queryParams["state"]))
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.LoginFailure(), 400);
            }
            UserAgent user = new UserAgent(FBI.GetString(queryParams["state"]), classStore);
            
            Console.WriteLine(HttpHelpers.LoginSuccessHTML());
            loggedInUsers.Add(queryParams["state"]);
            HttpHelpers.RespondHTTP(context, HttpHelpers.LoginSuccessHTML(), 200);
            user.initSpotify(queryParams);
            Console.WriteLine("Starting User");
            user.Start();
            Users.Add(queryParams["state"], user);
        }

        public void Stop()
        {
            this.stopFlag = true;
            listener.Abort();
            listener.Close();
        }

    }
}
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blob 877�using System;
using System.Net.Http;
using Microsoft.Extensions.Configuration;
using master.helpers;

namespace master
{
    class Program
    {

        static void Main(string[] args)
        {
            // string spotifyAPI = "https://api.spotify.com/v1/";
            // string albumsearch = spotifyAPI + "albums/27lj323rr5ku9aEUwanp99";
            string oAuthToken = "BQBVopLcABfgtswLGTla6YksJNXJFn8Umrm_fLka6G7gxmjnzpi92x4N0FG8Wy9smSVH-D8B86MiDJVEpR2U-wiws75DxovrLWLqOja6vr-o-MP0U9U89Y9Mkc4qkAiy83SEugBxVF9D7D0G0edvnJnR31g";

            spotifyAPIClient api = new spotifyAPIClient(oAuthToken);
            var result = api.getUnnotifiedAlbums(new DateTime(2017,11,10));
            Console.WriteLine(api.SpotifyAlbums.Keys.Count);
            Console.WriteLine(result.Count);
            Console.ReadLine();
           
        }
    }
}
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blob 716�E:\master\master\bin\Debug\netcoreapp2.0\master.deps.json
E:\master\master\bin\Debug\netcoreapp2.0\master.runtimeconfig.json
E:\master\master\bin\Debug\netcoreapp2.0\master.runtimeconfig.dev.json
E:\master\master\bin\Debug\netcoreapp2.0\master.dll
E:\master\master\bin\Debug\netcoreapp2.0\master.pdb
E:\master\master\obj\Debug\netcoreapp2.0\master.csprojResolveAssemblyReference.cache
E:\master\master\obj\Debug\netcoreapp2.0\master.csproj.CoreCompileInputs.cache
E:\master\master\obj\Debug\netcoreapp2.0\master.AssemblyInfoInputs.cache
E:\master\master\obj\Debug\netcoreapp2.0\master.AssemblyInfo.cs
E:\master\master\obj\Debug\netcoreapp2.0\master.dll
E:\master\master\obj\Debug\netcoreapp2.0\master.pdb
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blob 4317�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Http;
using System.Threading;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using master.UserService;

namespace master.HttpService
{
    class HttpWorker
    {
        private HttpListener listener;
        private bool stopFlag;
        private HttpClient HttpClient;
        private Dictionary<string, UserService.UserAgent> Users;
        // private Mutex UserMutex;
        private SpotifyData data;

        public HttpWorker(ref Dictionary<string, UserService.UserAgent> users, ref SpotifyData data)
        {
            this.listener = new HttpListener();
            this.stopFlag = false;
            this.Users = users;
            this.data = data;
            // this.UserMutex = userMutex;
        }

        public async Task ListenAndServeAsync(HttpClient httpClient = null)
        {
            this.HttpClient = httpClient ?? new HttpClient();
            HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string projectIP = HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            try
            { 
                listener.Prefixes.Add(string.Format("http://{0}:80/", projectIP));
                listener.Start();
            }
            catch (Exception e)
            {
                Console.WriteLine(e);
                listener.Stop();
                return;
            }
            while (!stopFlag)
            {
                try
                { 
                    HttpListenerContext context = await listener.GetContextAsync();
                    Console.WriteLine("Received Context");
                    string rawUrl = context.Request.RawUrl;
                    switch (rawUrl.Split('?')[0])
                    {
                        case "/updateUser":
                            HandleUpdateUser(context);
                            break;
                        case "/callback":
                            HandleCallback(context);
                            break;
                        default:
                            Console.WriteLine("Received URL that triggered no action");
                            break;
                    }
                }
                catch(Exception e)
                {
                    Console.WriteLine(e);
                }
            }
        }

        private void HandleUpdateUser(HttpListenerContext context)
        {

        }

        private void HandleCallback(HttpListenerContext context)
        {
            var queryParams = context.Request.QueryString;
            string authCode = queryParams["code"];
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            string callback = string.Format("http://{0}/callback", globalIP);
            var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

            var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
            JObject responseJson = JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);

            // Create new user
            // Need to get some ID
            string id = "placeholderID";
            //UserMutex.WaitOne();
            UserAgent user = new UserAgent(id, responseJson, ref HttpClient, ref data);
            HttpHelpers.RespondHTTP(context, HttpHelpers.LoginSuccessHTML());
            user.UpdateOutboundResources();
            Users.Add(id, user);
            //UserMutex.ReleaseMutex();
        }

        public void Stop()
        {
            this.stopFlag = true;
            listener.Stop();
        }

    }
}
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blob 3587�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Web;
using System.Security.Cryptography;
using Newtonsoft.Json.Linq;

namespace master.HttpService
{
    static class HttpHelpers
    {
        public static void RespondHTTP(HttpListenerContext context, string responseString, int statusCode)
        {
            HttpListenerResponse listenerResponse = context.Response;
            listenerResponse.StatusCode = statusCode;
            Encoding encoding = Encoding.UTF8;
            byte[] responseBytes = encoding.GetBytes(responseString);
            // Get a response stream and write the response to it.
            listenerResponse.ContentLength64 = responseBytes.Length;
            System.IO.Stream output = listenerResponse.OutputStream;
            output.Write(responseBytes, 0, responseBytes.Length);
            output.Close();
        }

        public static string LoginSuccessHTML()
        {
            return "<HTML>" +
                "<BODY>" +
                "<h2>" +
                "Login complete" +
                "</h2>" +
                "<script>Android.sendClientReply(\"SUCCESS\")</script>" +
                "</BODY>" +
                "</HTML>";
        }

        public static string LoginFailure()
        {
            return "<HTML>" +
                "<BODY>" +
                "<h2>" +
                "Login Invalid" +
                "</h2>" +
                "<script>Android.sendClientReply(\"FAILURE\")</script>" +
                "</BODY>" +
                "</HTML>";
        }

        public static string Request404()
        {
            return "<HTML>" +
                "<BODY>" +
                "<h2>" +
                "Message type not supported or found: 404" +
                "</h2>" +
                "</BODY>" +
                "</HTML>";
        }

        public static string respondURL(string fbToken)
        {
            SHA256 sha = SHA256.Create();
            byte[] input = Encoding.UTF8.GetBytes(fbToken);
            var shaBytes = sha.ComputeHash(input);
            string state = Convert.ToBase64String(shaBytes);
            state = HttpUtility.UrlEncode(state);

            string spotifyUrl = string.Format(@"https://accounts.spotify.com/authorize/?"
                + "client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&"
                + "redirect_uri=http%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&"
                + "scope=user-read-private%20user-follow-read&state={0}", state);

            JObject data = new JObject();
            data["msg_type"] = "spotify_url";
            data["spotify_url"] = spotifyUrl;

            return data.ToString();
        }

        public static List<KeyValuePair<string, string>> GeneratePostParams(string code, string clientID, string clientSecret, string callback)
        {
            List<KeyValuePair<string, string>> postBodyParams = new List<KeyValuePair<string, string>>();
            postBodyParams.Add(new KeyValuePair<string, string>("grant_type", "authorization_code"));
            postBodyParams.Add(new KeyValuePair<string, string>("code", code));
            postBodyParams.Add(new KeyValuePair<string, string>("redirect_uri", callback));

            postBodyParams.Add(new KeyValuePair<string, string>("client_id", clientID));
            postBodyParams.Add(new KeyValuePair<string, string>("client_secret", clientSecret));

            return postBodyParams;
        }

    }
}
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commit 231�tree 6d7382cede809aac088df9970a6029866dea6033
parent 6cf73bfcc5b2ef0100bbf2880427819a367af2da
author root <mats.jonassen@lyse.net> 1524066045 +0200
committer root <mats.jonassen@lyse.net> 1524066045 +0200

Work from doctors office
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blob 1499�using System;
using System.Net.Http;
using Microsoft.Extensions.Configuration;
using master.helpers;

namespace master
{
    class Program
    {

        static void Main(string[] args)
        {
            /*
            // string spotifyAPI = "https://api.spotify.com/v1/";
            string spotifyAPIAuthorization = "https://accounts.spotify.com/authorize/?client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&redirect_uri=https%3A%2F%2Fvg.no%2Fcallback&state=randomstate";
            // string albumsearch = spotifyAPI + "albums/27lj323rr5ku9aEUwanp99";
            string oAuthToken = "BQBpNWCpcTQp979JDOa3YDS-9FM42_t2fwQ52bLVDbOzpysYg_-SON3baGVaDsMx6HXotmbpf0h5ntQWeR2STR1qnCjuWwRgtUKcc-bNVtb9_99-gYM2Q5mX2vXMxrlU5Xjg3JGHbQY_R4XQVCsOUupccdI";

            spotifyAPIClient api = new spotifyAPIClient(oAuthToken);
            var artists = api.getFollowedArtists();
            var albumIDs = api.getArtistsAlbumIDs(artists);
            Console.WriteLine("AlbumIds follow");
            foreach (var id in albumIDs)
            {
                Console.WriteLine(id);
            }
            Console.WriteLine("Album dates to follow");
            var dates = api.getAlbumDates(albumIDs);
            foreach (var kvp in dates)
            {
                Console.WriteLine(kvp.Key + " : " + kvp.Value);
            }
            */
            spotifyApiClient.getIP();
            Console.ReadLine();
           
        }
    }
}
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blob 2293�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using master.UserService;
using Newtonsoft.Json.Linq;

namespace master.Notification
{
    class SpotifyNotification : INotification
    {
        private JObject pushNotification;
        private double score;
        private string uri;
        private SpotifyData Data;

        public object PushNotification
        {
            get => pushNotification;
        }
        public double Score
        {
            get => score;

            set
            {
                score = value;
            }
        }

        public string Uri
        {
            get => uri;
        }

        public SpotifyNotification(string uri, SpotifyData data, bool UserIsFollowing)
        {
            string type = uri.Split(":")[1];
            if (!(type == "track" || type == "album"))
            {
                throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }
            this.uri = uri;
            this.Data = data;
        }

        private void GenerateNotification()
        {
            this.pushNotification = new JObject();
            JObject data = new JObject();

            data["track_mp3"] = Data.GetPreview(Uri);
            pushNotification["data"] = data;
        }

        private string GetPreview()
        {
            string type = Uri.Split(":")[1];

            switch (type)
            {
                case "track":
                    return Data.GetPreview(Uri);
                case "album":
                    JObject album = Data.GetSpotifyResource(Uri);
                    JArray tracks = (JArray)album["tracks"]["items"];
                    JObject firstTrack = Data.GetSpotifyResource(tracks[0].ToString());
                    return Data.GetPreview(Uri);
                default:
                    throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }

        }

        public void ScoreNotification(bool userIsFollowing)
        {
            this.score = SingleFunctions.EvaluateResource(Uri, Data, userIsFollowing);
        }
    }
}
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blob 1026�import csv

def loadData(resultsFile):
    retVal = []
    with open(resultsFile, 'rt') as csvFile:
        csvreader = csv.reader(csvFile, delimiter = ',')
        header = next(csvreader)
        for row in csvreader:
            retVal.append(row)

# fDsdxnODAes:APA91bFsEdZv86cKJY_pms0b-ssBhXke3KxnZhBO7jnPc8rBYkddKzrwOQLLQ4uMd4WqY_1BB2eYVPzeKmIUhAIrt7CVTgdEk6cNm
# ZjCd2UQvDs2udr-FGJbo9GTJl0rLeCyUBLT6aPldynamicTest_75notifications_100000,27243594,200000,0.csv
dynamicFile = "fDsdxnODAes:APA91bFsEdZv86cKJY_pms0b-ssBhXke3KxnZhBO7jnPc8rBYkddKzrwOQLLQ4uMd4WqY_1BB2eYVPzeKmIUhAIrt"
 + "7CVTgdEk6cNmZjCd2UQvDs2udr-FGJbo9GTJl0rLeCyUBLT6aPldynamicTest_75notifications_100000,27243594,200000,0.csv"

greedyFile = "fDsdxnODAes:APA91bFsEdZv86cKJY_pms0b-ssBhXke3KxnZhBO7jnPc8rBYkddKzrwOQLLQ4uMd4WqY_1BB2eYVPzeKmIUhAIrt"
 + "7CVTgdEk6cNmZjCd2UQvDs2udr-FGJbo9GTJl0rLeCyUBLT6aPlgreedyTest_75notifications_100000,27243594,200000,0.csv"

 greedyResults = loadData(greedyFile)
 dynamicResults = loadData(dynamicFile)
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blob 5256�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using master.UserService;
using Newtonsoft.Json.Linq;

namespace master.Notification
{
    class SpotifyNotification : INotification
    {
        private JObject pushNotification;
        private int score;
        private string uri;
        private SpotifyData SpotifyData;
        private int dataCost;
        private bool UserIsFollowing;
        //private double powerCost;

        public JObject PushNotification
        {
            get => pushNotification;
        }
        public int Score
        {
            get
            {
                if (score < -1)
                {
                    ScoreNotification();
                }
                return score;
            }

            set
            {
                score = value;
            }
        }

        public string Uri
        {
            get => uri;
        }

        public int DataCost
        {
            get
            {
                if (dataCost > 0.0)
                {
                    return dataCost;
                }
                return CalculateDataCost();
            }
        }

        public SpotifyNotification(string uri, SpotifyData data, bool userIsFollowing)
        {
            string type = uri.Split(":")[1];
            if (!(type == "track" || type == "album"))
            {
                throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }
            this.uri = uri;
            this.SpotifyData = data;
            dataCost = 0;
            score = -2;
            this.UserIsFollowing = userIsFollowing;
            GenerateNotification();
        }

        public void GenerateNotification()
        {
            JObject track = GetTrackFromURI();
            this.pushNotification = new JObject();
            JObject data = new JObject();
            data["track_url"] = track["preview_url"];
            data["artists"] = track["artists"][0]["name"];
            data["song"] = track["name"];
            data["cover"] = GetAlbumImage64();
            pushNotification["data"] = data;
        }

        private string GetAlbumImage64()
        {
            JArray images = new JArray();
            switch (uri.Split(':')[1])
            {
                case "track":
                    JObject track = SpotifyData.GetSpotifyResource(uri);
                    images = (JArray)track["album"]["images"];
                    break;
                case "album":
                    JObject album = SpotifyData.GetSpotifyResource(uri);
                    images = (JArray)album["images"];
                    break;
            }
            // Smallest item is last in the list
            JToken lastItem = images[images.Count - 1];
            return lastItem["url"].ToString();
        }

        private JObject GetTrackFromURI()
        {
            switch (uri.Split(':')[1])
            {
                case "track":
                    return SpotifyData.GetSpotifyResource(uri);
                case "album":
                    JObject album = SpotifyData.GetSpotifyResource(uri);
                    string trackUri = album["tracks"]["items"][0]["uri"].ToString();
                    return SpotifyData.GetSpotifyResource(trackUri);
                default:
                    throw new Exception("Unsupported notification uri");
            }
        }

        private int CalculateDataCost()
        {
            try
            {
                string preview = GetPreview();
                byte[] previewBytes = Convert.FromBase64String(preview);
                byte[] notificationBytes = Encoding.UTF8.GetBytes(pushNotification.ToString());
                dataCost = previewBytes.Length + notificationBytes.Length;
                return dataCost;
            }
            catch
            {
                return int.MaxValue;
            }
        }

        private string GetPreview()
        {
            string type = Uri.Split(":")[1];

            switch (type)
            {
                case "track":
                    return SpotifyData.GetPreview(Uri);
                case "album":
                    JObject album = SpotifyData.GetSpotifyResource(Uri);
                    JArray tracks = (JArray)album["tracks"]["items"];
                    //JObject firstTrack = SpotifyData.GetSpotifyResource(tracks[0][uri].ToString());
                    if (tracks[0]["uri"].ToString().Length == 0)
                    {
                        Console.WriteLine($"Error at getting preivew for: {Uri}");
                    }
                    return SpotifyData.GetPreview(tracks[0]["uri"].ToString());
                default:
                    throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }

        }

        public void ScoreNotification()
        {
            this.score = EvaluationFunctions.EvaluateResource(Uri, SpotifyData, UserIsFollowing);
        }
    }
}
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blob 670�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using Newtonsoft.Json.Linq;

namespace master.Selection
{
    abstract class Selector
    {
        protected List<INotification> notifications;
        protected string firebaseURL;
        protected long dataConstraint;

        protected Selector(List<INotification> unsortedNotifications, long dataconstraint)
        { 
            notifications = unsortedNotifications;
            dataConstraint = dataconstraint;
        }

        public abstract INotification[] nextBatch();

        public abstract INotification[] getSelection();

    }
}
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blob 7250�using System;
using System.Collections.Generic;
using System.Net;
using System.Net.Http;
using System.Net.NetworkInformation;
using Newtonsoft.Json.Linq;
using Newtonsoft.Json;
using System.Threading.Tasks;
using System.Linq;

namespace master.helpers
{
    class spotifyAPIClient
    {
        private string apiBase = "https://api.spotify.com/v1/";
        private string authenticationURI = "https://accounts.spotify.com/authorize/";
        private string oAuthToken { get; set; }
        private string callback { get; set; }

        public spotifyAPIClient(string oAuthToken)
        {
            this.oAuthToken = "Bearer " + oAuthToken;
        }

        public static Uri generateNewAuthUri(string clientID, string callback)
        {
            if (callback.Length == 0)
            {
                throw new Exception("No defined callback");
            }

            string state = "123"; // This should be a randomized string to double verify auth
            string scope = "";
            string authenticationURI = "https://accounts.spotify.com/authorize/";

        // Remember to use character encoding for symbols in the Uri
        // : -> %3A; / -> %2F
        // %20 for space in scope
        string queryParams = string.Format("?client_id={0}&response_type=code&redirect_uri={1}&scope={2}&state={3}", clientID, callback, scope, state);
            return new Uri(authenticationURI + queryParams);
        }

        public static string getIP()
        {
            return Dns.GetHostEntry(Dns.GetHostName())
                    .AddressList.First(
                    f => f.AddressFamily == System.Net.Sockets.AddressFamily.InterNetwork)
                    .ToString();
        }
        /*
        public static spotifyAPIClient newClientWithAuth()
        {
            string clientID = "c4ee2ce2fe4a41a8a2e4929bedb116eb";
            string ip = getIP();
            string callback = string.Format("http://{0}", ip) ;
            // Open URL in browser
            string uri = spotifyAPIClient.generateNewAuthUri(clientID, callback);

            System.Diagnostics.Process.Start(uri);
            
        }
        */
        public List<string> getFollowedArtists()
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);
            string endpoint = String.Format("me/following?type=artist");

            var getResult = client.GetAsync(this.apiBase + endpoint).Result;
            JObject result = JObject.Parse(getResult.Content.ReadAsStringAsync().Result);
            var item = result["artists"]["items"].First;
            var artistIDs = new List<string>();

            while (item != null)
            {
                artistIDs.Add(item["id"].ToString());
                item = item.Next;
            }
            return artistIDs;
        }

        public List<string> getArtistsAlbumIDs(List<string> artistIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);

            var tasks = new List<Task<HttpResponseMessage>>();
            List<string> albumIDs = new List<string>();
            foreach (var artist in artistIDs)
            {
                string uri = string.Format("{0}artists/{1}/albums", this.apiBase, artist);
                tasks.Add(client.GetAsync(uri));
            }
            Console.WriteLine("Tasks size: " + tasks.Count);
            while(tasks.Count > 0)
            { 
                int index = Task.WaitAny(tasks.ToArray());
                var result = tasks[index].Result;
                var jsonstring = result.Content.ReadAsStringAsync().Result;
                var albums = JObject.Parse(jsonstring);
                JArray array = (JArray)albums["items"];
                foreach (var album in array)
                {
                    albumIDs.Add(album["id"].ToString());
                }
                tasks.RemoveAt(index);
            }
            return albumIDs;
        }

        public Dictionary<string, DateTime> getAlbumDates(List<string> albumIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);

            var responses = new List<Task<HttpResponseMessage>>();
            while (albumIDs.Count > 0)
            {
                int n = 20;
                if (albumIDs.Count < n)
                {
                    n = albumIDs.Count;
                }
                var subset = albumIDs.GetRange(0, n);
                albumIDs.RemoveRange(0, n);

                string CSV = "";
                foreach (var id in subset)
                {
                    CSV = CSV + id + ",";
                }
                CSV = CSV.Remove(CSV.Length - 1);

                string uri = string.Format("{0}albums/?ids={1}", this.apiBase, CSV);
                responses.Add(client.GetAsync(uri));
            }

            Dictionary<string, DateTime> dates = new Dictionary<string, DateTime>();
            while (responses.Count > 0)
            {
                int index = Task.WaitAny(responses.ToArray());
                var result = responses[index].Result;
                string jsonString = result.Content.ReadAsStringAsync().Result;
                responses.RemoveAt(index);
                JArray albums = (JArray)JObject.Parse(jsonString)["albums"];
                foreach (var album in albums)
                {
                    string dateAsString = album["release_date"].ToString();
                    var stringElems = Array.ConvertAll(dateAsString.Split('-'), int.Parse);
                    switch (stringElems.Length)
                    {
                        case 1:
                            stringElems = new int[] { stringElems[0], 1, 1 };
                            break;
                        case 2:
                            stringElems = new int[] { stringElems[0], stringElems[1], 1 };
                            break;
                    }
                    dates[album["id"].ToString()] = new DateTime(stringElems[0], stringElems[1], stringElems[2]);
                }
            }
            return dates;
        }

        public List<string> getAlbumsReleasedAfter(DateTime dateTime, Dictionary<string, DateTime> dates)
        {
            List<string> results = new List<string>();
            foreach(KeyValuePair<string,DateTime> elem in dates)
            {
                if (dateTime < elem.Value)
                {
                    results.Add(elem.Key);
                }
            }
            return results;
        }

        public List<string> getUnnotifiedAlbums(DateTime lastNotification)
        {
            var artists = this.getFollowedArtists();
            var albumIds = this.getArtistsAlbumIDs(artists);
            var albumDates = this.getAlbumDates(albumIds);
            return this.getAlbumsReleasedAfter(lastNotification, albumDates);
        }

    }
}
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blob 12037�using System;
using System.Collections.Generic;
using System.Net;
using System.Net.Http;
using Newtonsoft.Json.Linq;
using System.Threading.Tasks;
using System.Linq;

namespace master.helpers
{
    class spotifyAPIClient
    {
        private string apiBase = "https://api.spotify.com/v1/";
        private string authenticationURI = "https://accounts.spotify.com/authorize/";
        private string oAuthToken { get; set; }
        private string callback { get; set; }
        private string refreshToken { get; set; }
        private DateTime tokenInvalidAfter { get; set; }
        public Dictionary<string, JToken> SpotifyAlbums { get => spotifyAlbums; set => spotifyAlbums = value; }

        private Dictionary<string, JToken> spotifyAlbums;

        public spotifyAPIClient(string oAuthToken, DateTime tokenInvalidAfter = default(DateTime), 
            string refreshToken = "")
        {
            this.oAuthToken = "Bearer " + oAuthToken;
            this.spotifyAlbums = new Dictionary<string, JToken>();
            this.refreshToken = refreshToken;
            if (tokenInvalidAfter == default(DateTime))
            {
                this.tokenInvalidAfter = DateTime.Now.AddMinutes(55);
            }
        }

        public static string generateNewAuthUri(string clientID, string callback)
        {
            if (callback.Length == 0)
            {
                throw new Exception("No defined callback");
            }

            string state = "123"; // This should be a randomized string to double verify auth
            string scope = "user-follow-read";
            string authenticationURI = "https://accounts.spotify.com/authorize/";

            // Remember to use character encoding for symbols in the Uri
            // : -> %3A; / -> %2F
            // %20 for space in scope
            callback = System.Net.WebUtility.UrlEncode(callback);
            callback = callback.Replace(".", "%2E");
            string queryParams = string.Format("?client_id={0}&response_type=code&redirect_uri={1}&scope={2}&state={3}", clientID, callback, scope, state);
            return authenticationURI + queryParams;
        }

        public static string getIP()
        {
            return Dns.GetHostEntry(Dns.GetHostName())
                    .AddressList.First(
                    f => f.AddressFamily == System.Net.Sockets.AddressFamily.InterNetwork)
                    .ToString();
        }

        public static spotifyAPIClient newClientWithAuth()
        {
            string clientID = "c4ee2ce2fe4a41a8a2e4929bedb116eb";
            string clientSecret = "6b27bd8cef41421a89143b374ef69712";
            string ip = getIP();
            // port set below
            string callback = string.Format("http://{0}:{1}/", ip, "8080") ;
            // Open URL in browser
            string uri = spotifyAPIClient.generateNewAuthUri(clientID, callback);
            HttpListener listener = new HttpListener();
            listener.Prefixes.Add(callback);
            Console.WriteLine(uri);
            // System.Diagnostics.Process.Start(uri);

            listener.Start();
            var context = listener.GetContext();
            // TODO get GET 
            var queryString = context.Request.QueryString;
            var state = "123";
            if (queryString["state"] != "123")
            {
                throw new Exception("Incorrect state");
            }
            var code = queryString["code"];
            var response = context.Response;
            byte[] buffer = System.Text.Encoding.UTF8.GetBytes("<HTML><BODY>Login complete</BODY></HTML>");
            // Get a response stream and write the response to it.
            response.ContentLength64 = buffer.Length;
            System.IO.Stream output = response.OutputStream;
            output.Write(buffer, 0, buffer.Length);
            output.Close();
            listener.Stop();

            HttpClient client = new HttpClient();

            var base64 = Convert.ToBase64String(System.Text.Encoding.Unicode.GetBytes(clientID + ":" + clientSecret));
            client.DefaultRequestHeaders.Add("Authorization", "Basic " + base64);

            List<KeyValuePair<string, string>> postBodyParams = new List<KeyValuePair<string, string>>();
            postBodyParams.Add(new KeyValuePair<string, string>("grant_type", "authorization_code"));
            postBodyParams.Add(new KeyValuePair<string, string>("code", code));
            postBodyParams.Add(new KeyValuePair<string, string>("redirect_uri", callback));

            var task = client.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postBodyParams));
            var postResponse = task.Result;
            if (!postResponse.IsSuccessStatusCode)
            {
                Console.WriteLine(postResponse.Content.ReadAsStringAsync().Result);
                throw new Exception("token post reques failed");
            }
            JObject jsonResponse = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string OAuthToken = jsonResponse["access_token"].ToString();
            DateTime expiresIn = DateTime.Now.AddSeconds(int.Parse(jsonResponse["expires_in"].ToString()));
            string refreshToken = jsonResponse["refresh_token"].ToString();

            return new spotifyAPIClient(OAuthToken, expiresIn, refreshToken);
        }
        
        public List<string> getFollowedArtists()
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);
            string endpoint = String.Format("me/following?type=artist");

            var getResult = client.GetAsync(this.apiBase + endpoint).Result;
            JObject result = JObject.Parse(getResult.Content.ReadAsStringAsync().Result);
            var item = result["artists"]["items"].First;
            var artistIDs = new List<string>();

            while (item != null)
            {
                artistIDs.Add(item["id"].ToString());
                item = item.Next;
            }
            return artistIDs;
        }

        public List<string> getArtistsAlbumIDs(List<string> artistIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);

            var tasks = new List<Task<HttpResponseMessage>>();
            List<string> albumIDs = new List<string>();
            foreach (var artist in artistIDs)
            {
                string uri = string.Format("{0}artists/{1}/albums", this.apiBase, artist);
                tasks.Add(client.GetAsync(uri));
            }

            while(tasks.Count > 0)
            { 
                int index = Task.WaitAny(tasks.ToArray());
                var result = tasks[index].Result;
                var jsonstring = result.Content.ReadAsStringAsync().Result;
                var albums = JObject.Parse(jsonstring);
                JArray array = (JArray)albums["items"];
                foreach (var album in array)
                {
                    albumIDs.Add(album["id"].ToString());
                }
                tasks.RemoveAt(index);
            }
            return albumIDs;
        }

        private List<Task> albumTaskHandler(List<Task> tasks)
        { 
            tasks.Add(new Task(() => System.Threading.Thread.Sleep(5000) ));
            while (tasks.Count > 1)
            {
                int index = Task.WaitAny(tasks.ToArray());
                if (tasks[index].GetType() == typeof(Task))
                {
                    tasks.RemoveAt(index);
                    
                    return tasks;
                }
                var result = ((Task<HttpResponseMessage>)tasks[index]).Result;
                string jsonString = result.Content.ReadAsStringAsync().Result;
                tasks.RemoveAt(index);
                JArray albums = (JArray)JObject.Parse(jsonString)["albums"];
                foreach (var album in albums)
                {
                    this.SpotifyAlbums.Add(album["uri"].ToString(), album);
                }
            }
            return new List<Task>();
        }

        private List<Task> getAlbumRequestTasks(HttpClient client, List<string> albumIDs)
        {
            var getTasks = new List<Task>();
            while (albumIDs.Count > 0)
            {
                int n = 20;
                if (albumIDs.Count < n)
                {
                    n = albumIDs.Count;
                }
                var subset = albumIDs.GetRange(0, n);
                albumIDs.RemoveRange(0, n);

                string CSV = "";
                foreach (var id in subset)
                {
                    CSV = CSV + id + ",";
                }
                CSV = CSV.Remove(CSV.Length - 1);

                string uri = string.Format("{0}albums/?ids={1}", this.apiBase, CSV);
                getTasks.Add(client.GetAsync(uri));
            }

            return getTasks;
        }

        public void getAndStoreAlbums(List<string> albumIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);

            var responses = this.getAlbumRequestTasks(client, albumIDs);

            responses = this.albumTaskHandler(responses);

            while (responses.Count > 0)
            {
                List<string> missingIDs = new List<string>();
                foreach(string id in albumIDs)
                {
                    if (!this.SpotifyAlbums.ContainsKey(id))
                    {
                        missingIDs.Add(id);
                    }
                }
                var restartedTasks = this.getAlbumRequestTasks(client, missingIDs);
                responses = albumTaskHandler(restartedTasks);
            }
        }

        // TODO get album dates
        public Dictionary<string, DateTime> getAlbumDates()
        {
            Dictionary<string, DateTime> dates = new Dictionary<string, DateTime>();
            foreach (var album in this.SpotifyAlbums.Values)
            {
                string dateAsString = album["release_date"].ToString();
                var stringElems = Array.ConvertAll(dateAsString.Split('-'), int.Parse);
                switch (stringElems.Length)
                {
                    case 1:
                        stringElems = new int[] { stringElems[0], 1, 1 };
                        break;
                    case 2:
                        stringElems = new int[] { stringElems[0], stringElems[1], 1 };
                        break;
                }
                dates[album["id"].ToString()] = new DateTime(stringElems[0], stringElems[1], stringElems[2]);
            }
            return dates;
        }

        public List<string> getAlbumsReleasedAfter(DateTime dateTime, Dictionary<string, DateTime> dates)
        {
            List<string> results = new List<string>();
            foreach(KeyValuePair<string,DateTime> elem in dates)
            {
                if (dateTime < elem.Value)
                {
                    results.Add(elem.Key);
                }
            }
            return results;
        }

        public List<string> getUnnotifiedAlbums(DateTime lastNotification)
        {
            var artists = this.getFollowedArtists();
            Console.WriteLine(DateTime.Now);
            var albumIds = this.getArtistsAlbumIDs(artists);
            Console.WriteLine(DateTime.Now);
            this.getAndStoreAlbums(albumIds);
            Console.WriteLine(DateTime.Now);
            return this.getAlbumsReleasedAfter(lastNotification, this.getAlbumDates());
        }
        
    }
}
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blob 134�/masterDotnet/.vs
/masterDotnet/master/bin/
/masterDotnet/master/obj/
/masterDotnet/master/Debug/
/.vscode
/masterPython/__pycache__/
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blob 1571�<?xml version="1.0" encoding="utf-8" standalone="no"?>
<Project ToolsVersion="14.0" xmlns="http://schemas.microsoft.com/developer/msbuild/2003">
  <PropertyGroup Condition=" '$(ExcludeRestorePackageImports)' != 'true' ">
    <RestoreSuccess Condition=" '$(RestoreSuccess)' == '' ">True</RestoreSuccess>
    <RestoreTool Condition=" '$(RestoreTool)' == '' ">NuGet</RestoreTool>
    <ProjectAssetsFile Condition=" '$(ProjectAssetsFile)' == '' ">D:\Skoleting\master\masterDotnet\master\obj\project.assets.json</ProjectAssetsFile>
    <NuGetPackageRoot Condition=" '$(NuGetPackageRoot)' == '' ">$(UserProfile)\.nuget\packages\</NuGetPackageRoot>
    <NuGetPackageFolders Condition=" '$(NuGetPackageFolders)' == '' ">C:\Users\Mats\.nuget\packages\;C:\Program Files\dotnet\sdk\NuGetFallbackFolder</NuGetPackageFolders>
    <NuGetProjectStyle Condition=" '$(NuGetProjectStyle)' == '' ">PackageReference</NuGetProjectStyle>
    <NuGetToolVersion Condition=" '$(NuGetToolVersion)' == '' ">4.5.0</NuGetToolVersion>
  </PropertyGroup>
  <PropertyGroup>
    <MSBuildAllProjects>$(MSBuildAllProjects);$(MSBuildThisFileFullPath)</MSBuildAllProjects>
  </PropertyGroup>
  <ImportGroup Condition=" '$(ExcludeRestorePackageImports)' != 'true' ">
    <Import Project="C:\Program Files\dotnet\sdk\NuGetFallbackFolder\microsoft.netcore.app\2.0.0\build\netcoreapp2.0\Microsoft.NETCore.App.props" Condition="Exists('C:\Program Files\dotnet\sdk\NuGetFallbackFolder\microsoft.netcore.app\2.0.0\build\netcoreapp2.0\Microsoft.NETCore.App.props')" />
  </ImportGroup>
</Project>
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blob 2306�using System;
using System.Collections.Generic;
using System.Text;
using System.IO;
using Accord.MachineLearning.DecisionTrees;
using System.Text.RegularExpressions;

namespace master.Classifiers
{
    class utilityClassifier
    {
        private double[][] trainingData;
        private bool[] classData;

        public void loadData(string path)
        {
            Console.WriteLine("Reading data");
            string[] fileLines = File.ReadAllLines(path);

            List<double[]> items = new List<double[]>();
            List<bool> classLabels = new List<bool>();

            int i = 0;
            foreach(string line in fileLines)
            {
                i++;
                Console.WriteLine(i);
                if (i > 55) break;
                // Fields are:
                // Feed_created, FeedID, Size, prediction, click?status, timeToClick, user, scheduled, simulation?download?time
                // attackmentID, type, metadatasize, presentation_fraction, diversity.

                string regexPattern = @"(?<=\()(.*?)(?=\))";
                var regexResults = Regex.Matches(line, regexPattern);

                Console.WriteLine("Matches on line: " + regexResults.Count);
                for (int k = 0; k < regexResults.Count; k++)
                {
                    string item = regexResults[k].NextMatch().ToString();
                    string[] fields = item.Split(',');
                    double[] fieldsAsDoubles = new double[fields.Length];

                    for (int j = 0; j < fields.Length; j++)
                    {
                        if (j != 5)
                        {
                         fieldsAsDoubles[j] = double.Parse(fields[j]);
                            
                        }
                        else
                        {
                            classLabels.Add(fields[j].Equals("1"));
                        }

                    }

                    items.Add(fieldsAsDoubles);

                }

            }

            Console.WriteLine(items.Count);
            Console.WriteLine(classLabels.Count);
            this.trainingData = items.ToArray();
            this.classData = classLabels.ToArray();
        }
    }
}
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blob 3442�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Http;
using System.Threading;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using master.UserService;

namespace master.HttpService
{
    class HttpService
    {
        private HttpListener listener;
        private bool stopFlag;
        private HttpClient HttpClient;
        private Dictionary<string, UserService.UserService> Users;
        private Mutex UserMutex;

        public HttpService(ref Dictionary<string, UserService.UserService> users, ref Mutex userMutex)
        {
            this.listener = new HttpListener();
            this.stopFlag = false;
            this.Users = users;
            this.UserMutex = userMutex;
        }

        public async Task ListenAndServeAsync(HttpClient httpClient = null)
        {
            this.HttpClient = httpClient ?? new HttpClient();
            HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string projectIP = HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            HttpClient.DefaultRequestHeaders.Clear();

            listener.Prefixes.Add(string.Format("{0}:80", projectIP));

            while (!stopFlag)
            {
                HttpListenerContext context = await listener.GetContextAsync();

                string rawUrl = context.Request.RawUrl;
                switch (rawUrl.Split('?')[0])
                {
                    case "/updateUser":
                        HandleUpdateUser(context);
                        break;
                    case "/callback":
                        HandleCallback(context);
                        break;
                    default:
                        break;
                }
            }
        }

        private void HandleUpdateUser(HttpListenerContext context)
        {

        }

        private void HandleCallback(HttpListenerContext context)
        {
            var queryParams = context.Request.QueryString;
            string authCode = queryParams["code"];
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string callback = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

            var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
            JObject responseJson = JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);

            // Create new user
            // Need to get some ID
            string id = "placeholderID";
            UserMutex.WaitOne();
            UserService.UserService user = new UserService.UserService(id, responseJson);
            Users.Add(id, user);
            UserMutex.ReleaseMutex();
        }

        public void Stop()
        {
            this.stopFlag = true;
        }

    }
}
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blob 4679�using System;
using System.Security.Cryptography.X509Certificates;
using System.Text;
using Google.Apis.Auth.OAuth2;
using System.Net.Http;
using Newtonsoft.Json.Linq;
using System.Security.Cryptography;
using Google.Apis.Http;
using System.IO;
using System.Web;

namespace master.Firebase
{
    class FirebaseCredentials
    {

        ConfigurableHttpClient httpClient;
        ServiceCredential credential;


        public FirebaseCredentials()
        {
            /*
            this.googleCredential = GoogleCredential.FromFile
                (@"/home/matsj54/dotnet/fir-notificationexample-5fee4-firebase-adminsdk-sm5lk-83352d176d.json")
                .CreateScoped("https://www.googleapis.com/auth/firebase.messaging").UnderlyingCredential
                as ServiceAccountCredential;
            */
            string path = @"/home/matsj54/dotnet/fir-notificationexample-5fee4-firebase-adminsdk-sm5lk-83352d176d.json";

            string jsonCredential = File.ReadAllText(path);
            this.httpClient = new ConfigurableHttpClient(new ConfigurableMessageHandler(new HttpClientHandler()));
            credential = GoogleCredential.FromJson(jsonCredential).CreateScoped("https://www.googleapis.com/auth/firebase.messaging").UnderlyingCredential as ServiceCredential;

            credential.Initialize(httpClient);
            //googleCredential.Initialize(httpClient);
        }

        private string GetAuthToken()
        {
            return credential.GetAccessTokenForRequestAsync().Result;
        }

        private HttpRequestMessage GenerateRequest(HttpContent content)
        {
            Console.WriteLine("generating request");
            HttpRequestMessage req = new HttpRequestMessage(HttpMethod.Post, "https://fcm.googleapis.com/v1/projects/fir-notificationexample-5fee4/messages:send");
            string authToken = GetAuthToken();
            Console.WriteLine($"Token: {authToken}");
            req.Headers.Add("Authorization", "Bearer " + authToken);
            req.Content = content;
            return req;
        }

        public void SendNotification(INotification notification, string userToken)
        {
            JObject reqBody = new JObject();
            //reqBody["validate_only"] = true;
            JObject message = notification.PushNotification;
            message["token"] = userToken;
            reqBody["message"] = message;
            Console.WriteLine(reqBody);
            var req = GenerateRequest(new StringContent(reqBody.ToString()));
            HttpResponseMessage response = httpClient.SendAsync(req).Result;

            Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }
        /*
        public void SendNotificationToAll(INotification notification)
        {
            JObject reqBody = new JObject();
            reqBody["validate_only"] = false;
            JObject message = notification.PushNotification;
            message["token"] = userToken;
            reqBody["message"] = message;
            Console.WriteLine(reqBody);
            var req = GenerateRequest(new StringContent(reqBody.ToString()));

            HttpResponseMessage response = httpClient.SendAsync(req).Result;

            Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }
        */
        public void SendUrl(string fbToken)
        {
            SHA256 sha = SHA256.Create();
            byte[] input = Encoding.UTF8.GetBytes(fbToken);
            var shaBytes = sha.ComputeHash(input);
            string state = Convert.ToBase64String(shaBytes);
            state = HttpUtility.UrlEncode(state);

            string spotifyUrl = string.Format(@"https://accounts.spotify.com/authorize/?"
                + "client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&"
                + "redirect_uri=http%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&"
                + "scope=user-read-private%20user-follow-read&state={0}", state);

            Console.WriteLine(spotifyUrl);
            JObject reqBody = new JObject();
            reqBody["validate_only"] = false;
            JObject message = new JObject();
            message["token"] = fbToken;
            JObject data = new JObject();
            data["msg_type"] = "spotify_url";
            data["spotify_url"] = spotifyUrl;
            message["data"] = data;
            reqBody["message"] = message;
            var content = new StringContent(reqBody.ToString());
            var request = GenerateRequest(content);
            httpClient.SendAsync(request);
        }
    }
}
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commit 236�tree b18e9d35dabba3539f78e65b655d10b6a0c91c1f
parent def27c20bbfc7cbb84cdc77dcb6d997befec73a8
author root <mats.jonassen@lyse.net> 1524497857 +0200
committer root <mats.jonassen@lyse.net> 1524497857 +0200

Work from monday, will be low
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blob 244�using System;
using System.Collections.Generic;
using System.Text;

namespace master
{
    interface INotification
    {
        object PushNotification { get; }
        double Score { get; }
        string Uri { get; }
    }
}
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blob 1090�using System;
using System.Collections.Generic;
using System.Text;
using System.Security.Cryptography;

namespace master.Firebase
{
    class FirebaseInitializer
    {
        private Dictionary<string, string> Devices;
        FirebaseCredentials FBC;

        public FirebaseInitializer()
        {
            this.Devices = new Dictionary<string, string>();
            this.FBC = new FirebaseCredentials();
        }

        public void addNewUser(string firebaseToken)
        {
            MD5 md5 = MD5.Create();
            byte[] input = Encoding.UTF8.GetBytes(firebaseToken);
            string state = Encoding.UTF8.GetString(md5.ComputeHash(input));
            Devices[state] = firebaseToken;
        }

        public bool UserInitialized(string state)
        {
            return Devices.ContainsKey(state);
        }

        public string GetString(string state)
        {
            return Devices[state];
        }

        public void sendUrl(string fbToken)
        {
            FBC.SendUrl(fbToken);
        }
    }
}
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commit 250�tree f9c1b07b0956529ac89f39177813a9c295fe4b7b
parent 7661a3f34e76be37df0f660f9a3fb26774f5ddc4
author root <mats.jonassen@lyse.net> 1528539717 +0200
committer root <mats.jonassen@lyse.net> 1528539717 +0200

added failed login and clf model with probs
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blob 3173�import csv
import matplotlib.pyplot as plt
import os

def loadData(resultsFile):
    retVal = []
    with open(resultsFile, 'rt') as csvFile:
        csvreader = csv.reader(csvFile, delimiter = ',')
        header = next(csvreader)
        for row in csvreader:
            retVal.append(row)

    return retVal

def aggregateSets(myList, erList):
    relatives = []
    length = max(len(myList), len(erList))
    for i in range(length):
        try:
            constraint = (float(myList[i][0]) + float(erList[i][0])) / 2
            score = (float(myList[i][1]) + float(erList[i][1])) / 2
            cost = (float(myList[i][2]) + float(erList[i][2])) / 2
            relatives.append([constraint, score, cost])
        except:
            break
    return relatives

dynamicFiles = []
greedyFiles = []
FIFOFiles = []

dynamicFiles.append("E:/masterData/testResults2/test1ErlenddynamicTest_101notifications_100000,36694835,200000,364198.csv")
dynamicFiles.append("E:/masterData/testResults2/fDdynamicTest_91notifications_100000,33054945,200000,364187.csv")

greedyFiles.append("E:/masterData/testResults2/fDgreedyTest_91notifications_100000,33057003,200000,364187.csv")
greedyFiles.append("E:/masterData/testResults2/ErlendgreedyTest_101notifications_100000,36694835,200000,364198.csv")

FIFOFiles.append("E:/masterData/testResults2/fDFIFOTest_91notifications_100000,33054945,200000,364187.csv")
FIFOFiles.append("E:/masterData/testResults2/ErlendFIFOTest_101notifications_100000,36694835,200000,364198.csv")

dynamicResults = [loadData(fileName) for fileName in dynamicFiles]
greedyResults = [loadData(fileName) for fileName in greedyFiles]
FIFOResults = [loadData(fileName) for fileName in FIFOFiles]

dynamicAggr = aggregateSets(dynamicResults[0], dynamicResults[1])
greedyAggr = aggregateSets(greedyResults[0], greedyResults[1])
FIFOAggr = aggregateSets(FIFOResults[0], FIFOResults[1])

largestNotification = 364192

#for x, y in zip(greedyResults)
difference = []
relSize = []

greedy_Y = []
dynamic_Y = []

'''
for i in range(len(dynamicAggr)):
    if int(dynamicAggr[i][1]) > 0 and largestNotification / int(dynamicAggr[i][0]) < 1:
        difference.append(int(a[1]) / int(dynamicAggr[i][1]))
        relSize.append(largestNotification / int(b[0]))
        greedy_Y.append(int(a[1]))
        dynamic_Y.append(int(b[1]))
'''
greedy_Y = [x[1] for x in greedyAggr]
dynamic_Y = [x[1] for x in dynamicAggr]
FIFO_Y = [x[1] for x in FIFOAggr]
rel_Y = [x[1] / y[1] for x, y in zip(greedyAggr, dynamicAggr)]
relSize = [largestNotification / int(x[0]) for x in dynamicAggr]
#relSize = [int(x[0]) for x in dynamicAggr]

#plt.plot(relSize, difference)

'''
plt.plot(relSize, greedy_Y, label = 'Greedy Algorithm total score')
plt.plot(relSize, dynamic_Y, label = 'Dynamic Algorithm total score')
plt.plot(relSize, FIFO_Y, label = 'FIFO Algorithm total score')

'''


plt.xlabel("Relative size of constraint")
plt.ylabel("Relative score")
plt.plot(relSize, rel_Y)
plt.legend()

plt.xlabel("Relative size of constraint")
plt.ylabel("Relative score")

plt.gca().invert_xaxis()
plt.show()
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blob 6007�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Http;
using System.Threading;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using master.UserService;
using master.Firebase;

namespace master.HttpService
{
    class HttpWorker
    {
        private HttpListener listener;
        private bool stopFlag;
        private HttpClient HttpClient;
        private Dictionary<string, UserAgent> Users;
        private Dictionary<string, object> classStore;
        private FirebaseInitializer FBI;
        private List<string> loggedInUsers;

        // private Mutex UserMutex;

        public HttpWorker(Dictionary<string, object> classStore)
        {
            this.listener = new HttpListener();
            this.stopFlag = false;
            this.Users = (Dictionary<string, UserAgent>) classStore["Users"];
            this.classStore = classStore;
            this.FBI = new FirebaseInitializer();
            this.loggedInUsers = new List<string>();
            // this.UserMutex = userMutex;
        }

        public async Task ListenAndServeAsync(HttpClient httpClient = null)
        {
            this.HttpClient = httpClient ?? new HttpClient();
            HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string projectIP = HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            try
            { 
                listener.Prefixes.Add(string.Format("http://{0}:80/", projectIP));
                listener.Start();
            }
            catch (Exception e)
            {
                Console.WriteLine(e);
                listener.Stop();
                return;
            }
            while (!stopFlag)
            {
                try
                { 
                    HttpListenerContext context = await listener.GetContextAsync();
                    Console.WriteLine("Received Context");
                    string rawUrl = context.Request.RawUrl;
                    Task handle;
                    switch (rawUrl.Split('?')[0])
                    {
                        case "/":
                            Console.WriteLine("slash");
                            try
                            {
                                handle = HandleGenericAsync(context);
                            }
                            catch(AggregateException ae)
                            {
                                foreach(var e in ae.InnerExceptions)
                                {
                                    Console.WriteLine(e.Message);
                                }
                            }
                            break;
                        case "/callback":
                            Console.WriteLine("Callback");
                            handle = HandleCallback(context);
                            break;
                        default:
                            Console.WriteLine("Received URL that triggered no action");
                            break;
                    }
                }
                catch(Exception e)
                {
                    Console.WriteLine(e);
                }
            }
        }

        private async Task HandleGenericAsync(HttpListenerContext context)
        {
            if (context.Request.HttpMethod != HttpMethod.Post.Method)
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.Request404(), 404);
                return;
            }

            var streamReader = new System.IO.StreamReader(context.Request.InputStream);
            JObject req = JObject.Parse(streamReader.ReadToEnd());


            HttpListenerResponse listenerResponse = context.Response;
            string responseString = "";

            Console.WriteLine(req);
            switch (req["msg_type"].ToString())
            {
                case "new_user":
                    string fbt = req["firebase_token"].ToString();
                    //string id = req["device_id"].ToString();
                    FBI.addNewUser(fbt);
                    //FBI.sendUrl(fbt);
                    HttpHelpers.RespondHTTP(context, HttpHelpers.respondURL(fbt), 202);
                    break;
                default:
                    HttpHelpers.RespondHTTP(context, HttpHelpers.Request404(), 404);
                    break;
            }


            //string id = queryParams["id"];
            //Users[id].mutex.WaitOne();
            //Users[id].UpdateConstraints(queryParams);
            //Users[id].mutex.Close();
        }

        private async Task HandleCallback(HttpListenerContext context)
        {
            var queryParams = context.Request.QueryString;
            // Create new user
            // Need to get some ID
            if (loggedInUsers.Contains(queryParams["state"]))
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.LoginSuccessHTML(), 200);
            }
            if (!FBI.UserInitialized(queryParams["state"]))
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.LoginFailure(), 400);
            }
            UserAgent user = new UserAgent(FBI.GetString(queryParams["state"]), classStore);
            
            Console.WriteLine(HttpHelpers.LoginSuccessHTML());
            loggedInUsers.Add(queryParams["state"]);
            HttpHelpers.RespondHTTP(context, HttpHelpers.LoginSuccessHTML(), 200);
            user.initSpotify(queryParams);
            Console.WriteLine("Starting User");
            user.Start();
            Users.Add(queryParams["state"], user);
        }

        public void Stop()
        {
            this.stopFlag = true;
            listener.Abort();
            listener.Close();
        }

    }
}
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blob 3788�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;

namespace master.Selection
{
    class DynamicSelector : Selector
    {
        private int[,] M;
        private bool[,] keep;
        private INotification[] relevantNotifications;

        public DynamicSelector(List<INotification> unsortedNotifications, int dataconstraint) : base(unsortedNotifications, dataconstraint)
        {
            DP();
        }

        public override INotification[] getSelection()
        {
            var retList = new List<INotification>();
            int k = dataConstraint;
            for (int i = relevantNotifications.Length - 1; i >= 0; i--)
            {
                if (keep[i, k])
                {
                    retList.Add(relevantNotifications[i]);
                    k -= relevantNotifications[i].DataCost;
                }
            }
            Console.WriteLine($"Capacity: {dataConstraint}, best score: {retList.Sum(elem => elem.Score)}, total used: {retList.Sum(elem => elem.DataCost)}");
            /*
            foreach (var elem in retList)
            {
                Console.WriteLine($"Dynamic selection: {elem.Uri}, {elem.Score}, {elem.DataCost}");
            }
            */
            return retList.ToArray();
        }

        private void DP()
        {
            relevantNotifications = notifications.Where(notification => notification.DataCost < dataConstraint).ToArray();
            var nots = relevantNotifications;
            if (dataConstraint == 0 || nots.Length == 0)
            {
                return;
            }
            Array.Sort(nots, notificationComparer);
            M = new int[nots.Length, dataConstraint + 1];
            keep = new bool[nots.Length, dataConstraint + 1];
            /*
            for (int j = 0; j <= dataConstraint; j++)
            {
                M[0, j] = 0;
            }
            */
            for (int i = 0; i < nots.Length; i++)
            {
                for (int j = 0; j <= dataConstraint; j++)
                {
                    // Special case to avoid index out of range
                    if (i == 0)
                    {
                        if (nots[i].DataCost > j)
                        {
                            M[i, j] = 0;
                            keep[i, j] = false;
                        }
                        else
                        {
                            M[i, j] = nots[i].Score;
                            keep[i, j] = true;
                        }
                        continue;
                    }
                    if (nots[i].DataCost > j)
                    {
                        M[i,j] = M[i - 1,j];
                        keep[i, j] = false;
                    }
                    else
                    {
                        int opt1 = M[i - 1, j];
                        int opt2 = M[i - 1, j - nots[i].DataCost] + nots[i].Score;
                        if (opt1 > opt2)
                        {
                            M[i, j] = opt1;
                            keep[i, j] = false;
                        }
                        else
                        {
                            M[i, j] = opt2;
                            keep[i, j] = true;
                        }
                    }
                }
            }
        }

        private int notificationComparer(INotification notX, INotification notY)
        {
            return notX.DataCost - notY.DataCost;
        }

        public override INotification[] nextBatch()
        {
            throw new NotImplementedException();
        }

    }
}
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blob 7008�using System;
using System.Collections.Generic;
using System.Net.Http;
using System.Net.NetworkInformation;
using Newtonsoft.Json.Linq;
using Newtonsoft.Json;
using System.Threading.Tasks;

namespace master.helpers
{
    class spotifyAPIClient
    {
        private string apiBase = "https://api.spotify.com/v1/";
        private string authenticationURI = "https://accounts.spotify.com/authorize/";
        private string oAuthToken { get; set; }
        private string callback { get; set; }

        public spotifyAPIClient(string oAuthToken)
        {
            this.oAuthToken = "Bearer " + oAuthToken;
        }

        public static Uri generateNewAuthUri(string clientID, string callback)
        {
            if (this.callback.Length == 0)
            {
                throw new Exception("No defined callback");
            }

            string state = "123"; // This should be a randomized string to double verify auth
            string scope = "";

            // Remember to use character encoding for symbols in the Uri
            // : -> %3A; / -> %2F
            // %20 for space in scope
            string queryParams = string.Format("?client_id={0}&response_type=code&redirect_uri={1}&scope={2}&state={3}", clientID, callback, scope, state);
            return new Uri(authenticationURI + queryParams);
        }

        public static string getIP()
        {
            IPAddressInformation ipInfo = IPAddressInformation();
            return ipInfo.Address;
        }

        public static spotifyAPIClient newClientWithAuth()
        {
            string clientID = "c4ee2ce2fe4a41a8a2e4929bedb116eb";
            string ip = getIP();
            string callback = string.Format("http://{0}", ip) ;
            // Open URL in browser
            string uri = spotifyAPIClient.generateNewAuthUri(clientID, callback)

            System.Diagnostics.Process.Start(uri);
            
        }

        public List<string> getFollowedArtists()
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);
            string endpoint = String.Format("me/following?type=artist");

            var getResult = client.GetAsync(this.apiBase + endpoint).Result;
            JObject result = JObject.Parse(getResult.Content.ReadAsStringAsync().Result);
            var item = result["artists"]["items"].First;
            var artistIDs = new List<string>();

            while (item != null)
            {
                artistIDs.Add(item["id"].ToString());
                item = item.Next;
            }
            return artistIDs;
        }

        public List<string> getArtistsAlbumIDs(List<string> artistIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);

            var tasks = new List<Task<HttpResponseMessage>>();
            List<string> albumIDs = new List<string>();
            foreach (var artist in artistIDs)
            {
                string uri = string.Format("{0}artists/{1}/albums", this.apiBase, artist);
                tasks.Add(client.GetAsync(uri));
            }
            Console.WriteLine("Tasks size: " + tasks.Count);
            while(tasks.Count > 0)
            { 
                int index = Task.WaitAny(tasks.ToArray());
                var result = tasks[index].Result;
                var jsonstring = result.Content.ReadAsStringAsync().Result;
                var albums = JObject.Parse(jsonstring);
                JArray array = (JArray)albums["items"];
                foreach (var album in array)
                {
                    albumIDs.Add(album["id"].ToString());
                }
                tasks.RemoveAt(index);
            }
            return albumIDs;
        }

        public Dictionary<string, DateTime> getAlbumDates(List<string> albumIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);

            var responses = new List<Task<HttpResponseMessage>>();
            while (albumIDs.Count > 0)
            {
                int n = 20;
                if (albumIDs.Count < n)
                {
                    n = albumIDs.Count;
                }
                var subset = albumIDs.GetRange(0, n);
                albumIDs.RemoveRange(0, n);

                string CSV = "";
                foreach (var id in subset)
                {
                    CSV = CSV + id + ",";
                }
                CSV = CSV.Remove(CSV.Length - 1);

                string uri = string.Format("{0}albums/?ids={1}", this.apiBase, CSV);
                responses.Add(client.GetAsync(uri));
            }

            Dictionary<string, DateTime> dates = new Dictionary<string, DateTime>();
            while (responses.Count > 0)
            {
                int index = Task.WaitAny(responses.ToArray());
                var result = responses[index].Result;
                string jsonString = result.Content.ReadAsStringAsync().Result;
                responses.RemoveAt(index);
                JArray albums = (JArray)JObject.Parse(jsonString)["albums"];
                foreach (var album in albums)
                {
                    string dateAsString = album["release_date"].ToString();
                    var stringElems = Array.ConvertAll(dateAsString.Split('-'), int.Parse);
                    switch (stringElems.Length)
                    {
                        case 1:
                            stringElems = new int[] { stringElems[0], 1, 1 };
                            break;
                        case 2:
                            stringElems = new int[] { stringElems[0], stringElems[1], 1 };
                            break;
                    }
                    dates[album["id"].ToString()] = new DateTime(stringElems[0], stringElems[1], stringElems[2]);
                }
            }
            return dates;
        }

        public List<string> getAlbumsReleasedAfter(DateTime dateTime, Dictionary<string, DateTime> dates)
        {
            List<string> results = new List<string>();
            foreach(KeyValuePair<string,DateTime> elem in dates)
            {
                if (dateTime < elem.Value)
                {
                    results.Add(elem.Key);
                }
            }
            return results;
        }

        public List<string> getUnnotifiedAlbums(DateTime lastNotification)
        {
            var artists = this.getFollowedArtists();
            var albumIds = this.getArtistsAlbumIDs(artists);
            var albumDates = this.getAlbumDates(albumIds);
            return this.getAlbumsReleasedAfter(lastNotification, albumDates);
        }

    }
}
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commit 236�tree 3be3460e425c4ef392b99919bd738f4af8f2571d
parent 8a34006ad16257d86fbc5a9e497feec75c7c8433
author Mats Jonassen <mats.jonassen@lyse.net> 1518344767 +0100
committer Mats Jonassen <mats.jonassen@lyse.net> 1518344767 +0100

Added files
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blob 15895�using System;
using System.Collections.Generic;
using System.Net;
using System.Net.Http;
using Newtonsoft.Json.Linq;
using System.Threading.Tasks;
using System.Linq;

namespace master.SpotifyAPI
{
    class SpotifyAPIClient
    {
        private string apiBase = "https://api.spotify.com/v1/";
        private string authenticationURI = "https://accounts.spotify.com/authorize/";
        private string OAuthToken { get; set; }
        private string Callback { get; set; }
        private string RefreshToken { get; set; }
        private DateTime TokenInvalidAfter { get; set; }
        public Dictionary<string, JToken> SpotifyAlbums { get => spotifyAlbums; set => spotifyAlbums = value; }

        private Dictionary<string, JToken> spotifyAlbums;

        public SpotifyAPIClient(string oAuthToken, DateTime tokenInvalidAfter = default(DateTime), 
            string refreshToken = "")
        {
            this.OAuthToken = "Bearer " + oAuthToken;
            this.spotifyAlbums = new Dictionary<string, JToken>();
            this.RefreshToken = refreshToken;
            if (tokenInvalidAfter == default(DateTime))
            {
                this.TokenInvalidAfter = DateTime.Now.AddMinutes(55);
            }
        }

        public static string generateNewAuthUri(string clientID, string callback)
        {
            if (callback.Length == 0)
            {
                throw new Exception("No defined callback");
            }

            // string state = "123"; // This should be a randomized string to double verify auth
            string scope = "user-follow-read";
            string authenticationURI = "https://accounts.spotify.com/authorize/";

            // Remember to use character encoding for symbols in the Uri
            // : -> %3A; / -> %2F
            // %20 for space in scope
            callback = System.Net.WebUtility.UrlEncode(callback);
            callback = callback.Replace(".", "%2E");
            string queryParams = string.Format("?client_id={0}&response_type=code&redirect_uri={1}&scope={2}", clientID, callback, scope);
            return authenticationURI + queryParams;
        }

        public static string getIP()
        {
            return Dns.GetHostEntry(Dns.GetHostName())
                    .AddressList.First(
                    f => f.AddressFamily == System.Net.Sockets.AddressFamily.InterNetwork)
                    .ToString();
        }

        public static SpotifyAPIClient newClientWithAuth()
        {
            string clientID = "c4ee2ce2fe4a41a8a2e4929bedb116eb";
            string clientSecret = "6b27bd8cef41421a89143b374ef69712";
            string ip = getIP();
            // port set below
            string callback = string.Format("http://{0}:{1}/", ip, "8080") ;
            // Open URL in browser
            string uri = SpotifyAPIClient.generateNewAuthUri(clientID, callback);
            HttpListener listener = new HttpListener();
            listener.Prefixes.Add(callback);
            Console.WriteLine(uri);
            // System.Diagnostics.Process.Start(uri);

            listener.Start();
            var context = listener.GetContext();
            // TODO get GET 
            var queryString = context.Request.QueryString;

            var state = "123";
            if (queryString["state"] != "123")
            {
                throw new Exception("Incorrect state");
            }
            string code = queryString["code"];

            var response = context.Response;
            byte[] buffer = System.Text.Encoding.UTF8.GetBytes("<HTML><BODY>Login complete</BODY></HTML>");
            // Get a response stream and write the response to it.
            response.ContentLength64 = buffer.Length;
            System.IO.Stream output = response.OutputStream;
            output.Write(buffer, 0, buffer.Length);
            output.Close();
            listener.Stop();


            HttpClient client = new HttpClient();

            List<KeyValuePair<string, string>> postBodyParams = new List<KeyValuePair<string, string>>();
            postBodyParams.Add(new KeyValuePair<string, string>("grant_type", "authorization_code"));
            postBodyParams.Add(new KeyValuePair<string, string>("code", code));
            postBodyParams.Add(new KeyValuePair<string, string>("redirect_uri", callback));

            postBodyParams.Add(new KeyValuePair<string, string>("client_id", clientID));
            postBodyParams.Add(new KeyValuePair<string, string>("client_secret", clientSecret));

            var task = client.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postBodyParams));
            var postResponse = task.Result;
            if (!postResponse.IsSuccessStatusCode)
            {
                Console.WriteLine(postResponse.Content.ReadAsStringAsync().Result);
                throw new Exception("token post request failed");
            }
            JObject jsonResponse = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string OAuthToken = jsonResponse["access_token"].ToString();
            DateTime expiresIn = DateTime.Now.AddSeconds(int.Parse(jsonResponse["expires_in"].ToString()));
            string refreshToken = jsonResponse["refresh_token"].ToString();

            return new SpotifyAPIClient(OAuthToken, expiresIn, refreshToken);
        }
        
        public List<string> getFollowedArtists()
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("me/following?type=artist");

            var getResult = client.GetAsync(this.apiBase + endpoint).Result;
            JObject result = JObject.Parse(getResult.Content.ReadAsStringAsync().Result);
            var item = result["artists"]["items"].First;
            var artistIDs = new List<string>();

            while (item != null)
            {
                artistIDs.Add(item["id"].ToString());
                item = item.Next;
            }
            return artistIDs;
        }

        public List<string> getArtistsAlbumIDs(List<string> artistIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);

            var tasks = new List<Task<HttpResponseMessage>>();
            List<string> albumIDs = new List<string>();
            foreach (var artist in artistIDs)
            {
                string uri = string.Format("{0}artists/{1}/albums", this.apiBase, artist);
                tasks.Add(client.GetAsync(uri));
            }

            while(tasks.Count > 0)
            { 
                int index = Task.WaitAny(tasks.ToArray());
                var result = tasks[index].Result;
                var jsonstring = result.Content.ReadAsStringAsync().Result;
                var albums = JObject.Parse(jsonstring);
                JArray array = (JArray)albums["items"];
                foreach (var album in array)
                {
                    albumIDs.Add(album["id"].ToString());
                }
                tasks.RemoveAt(index);
            }
            return albumIDs;
        }

        private List<Task> albumTaskHandler(List<Task> tasks)
        { 
            tasks.Add(new Task(() => System.Threading.Thread.Sleep(5000) ));
            while (tasks.Count > 1)
            {
                int index = Task.WaitAny(tasks.ToArray());
                if (tasks[index].GetType() == typeof(Task))
                {
                    tasks.RemoveAt(index);
                    
                    return tasks;
                }
                var result = ((Task<HttpResponseMessage>)tasks[index]).Result;
                string jsonString = result.Content.ReadAsStringAsync().Result;
                tasks.RemoveAt(index);
                JArray albums = (JArray)JObject.Parse(jsonString)["albums"];
                foreach (var album in albums)
                {
                    this.SpotifyAlbums.Add(album["uri"].ToString(), album);
                }
            }
            return new List<Task>();
        }

        private List<Task> getAlbumRequestTasks(HttpClient client, List<string> albumIDs)
        {
            var getTasks = new List<Task>();
            while (albumIDs.Count > 0)
            {
                int n = 20;
                if (albumIDs.Count < n)
                {
                    n = albumIDs.Count;
                }
                var subset = albumIDs.GetRange(0, n);
                albumIDs.RemoveRange(0, n);

                string CSV = "";
                foreach (var id in subset)
                {
                    CSV = CSV + id + ",";
                }
                CSV = CSV.Remove(CSV.Length - 1);

                string uri = string.Format("{0}albums/?ids={1}", this.apiBase, CSV);
                getTasks.Add(client.GetAsync(uri));
            }

            return getTasks;
        }

        public void getAndStoreAlbums(List<string> albumIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);

            var responses = this.getAlbumRequestTasks(client, albumIDs);

            responses = this.albumTaskHandler(responses);

            while (responses.Count > 0)
            {
                List<string> missingIDs = new List<string>();
                foreach(string id in albumIDs)
                {
                    if (!this.SpotifyAlbums.ContainsKey(id))
                    {
                        missingIDs.Add(id);
                    }
                }
                var restartedTasks = this.getAlbumRequestTasks(client, missingIDs);
                responses = albumTaskHandler(restartedTasks);
            }
        }

        // TODO get album dates
        public Dictionary<string, DateTime> getAlbumDates()
        {
            Dictionary<string, DateTime> dates = new Dictionary<string, DateTime>();
            foreach (var album in this.SpotifyAlbums.Values)
            {
                string dateAsString = album["release_date"].ToString();
                var stringElems = Array.ConvertAll(dateAsString.Split('-'), int.Parse);
                switch (stringElems.Length)
                {
                    case 1:
                        stringElems = new int[] { stringElems[0], 1, 1 };
                        break;
                    case 2:
                        stringElems = new int[] { stringElems[0], stringElems[1], 1 };
                        break;
                }
                dates[album["id"].ToString()] = new DateTime(stringElems[0], stringElems[1], stringElems[2]);
            }
            return dates;
        }

        public List<string> getAlbumsReleasedAfter(DateTime dateTime, Dictionary<string, DateTime> dates)
        {
            List<string> results = new List<string>();
            foreach(KeyValuePair<string,DateTime> elem in dates)
            {
                if (dateTime < elem.Value)
                {
                    results.Add(elem.Key);
                }
            }
            return results;
        }

        public JToken getTrack(string trackID)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("tracks/{0}", trackID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public JToken getArist(string artistID)
        {
            Console.WriteLine(artistID);
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("artists/{0}", artistID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public JToken getAlbum(string albumID)
        {
            // If an album is already in the dictionary. Return the album from the dict
            if (this.SpotifyAlbums.ContainsKey(albumID))
            {
                return this.spotifyAlbums[albumID];
            }

            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("albums/{0}", albumID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public bool isFollowingArtist(string artistID)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("me/following/contains?type=artist&ids={0}", artistID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultString = result.Content.ReadAsStringAsync().Result;
            JArray booleans = JArray.Parse(resultString);
            return booleans[0].ToString() == "true";
        }

        // Expand to accept all types of spotify resources
        public int estimateTrackCost(string trackID)
        {
            JToken track = this.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            /*
            JArray images = (JArray) track["album"]["images"];
            JToken smallestImage = images[0];
            int smallestHeight = 0;
            int smallestWidth = 0;
            for (int i = 1; i < images.Count; i++)
            {
                int height = int.Parse( images[i]["height"].ToString());
                int width = int.Parse(images[i]["width"].ToString());

                smallestHeight = int.Parse(smallestImage["height"].ToString());
                smallestWidth = int.Parse(smallestImage["width"].ToString());
                if (height < smallestHeight && width < smallestWidth)
                {
                    smallestImage = images[i];
                }
            }
            */
            return tDuration;
        }

        public int estimateAlbumCost(string albumID)
        {
            JToken album = this.getAlbum(albumID);
            int aDuration = 0;
            JArray tracks = new JArray();
            try
            {
                tracks = (JArray)album["tracks"]["items"];
            }
            catch
            {
                Console.WriteLine(album.ToString());
                throw new Exception("Album exception");
            }
            foreach (JToken track in tracks)
            {
                aDuration += int.Parse(track["duration_ms"].ToString());
            }
            
            return aDuration;
        }

        public List<string> getUnnotifiedAlbums(DateTime lastNotification)
        {
            var artists = this.getFollowedArtists();
            var albumIds = this.getArtistsAlbumIDs(artists);
            this.getAndStoreAlbums(albumIds);
            return this.getAlbumsReleasedAfter(lastNotification, this.getAlbumDates());
        }
        
    }
}
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commit 232�tree 9c422fb049833725bbb01351641995f2ddd248b8
parent 1c6b12ac5a339781ecdae53be7936a63b80b24f8
author Mats Jonassen <matsj54@gmail.com> 1527076776 +0200
committer Mats Jonassen <matsj54@gmail.com> 1527076776 +0200

Added python file











master – Kopi/.git/objects/2f/46eeb00e68faf022dd13a57ce80bd11548ced8

master – Kopi/.git/objects/2f/46eeb00e68faf022dd13a57ce80bd11548ced8









master – Kopi/.git/objects/2f/4795cbfba6971444c235239a60ba24ac9b0c77

master – Kopi/.git/objects/2f/4795cbfba6971444c235239a60ba24ac9b0c77









master – Kopi/.git/objects/2f/b0bcb198ce81a9d92ff12ec394d7edabdb8bcf

master – Kopi/.git/objects/2f/b0bcb198ce81a9d92ff12ec394d7edabdb8bcf









master – Kopi/.git/objects/30/701c38a4d3582bfeba9c83a6ed136e695dd12f

master – Kopi/.git/objects/30/701c38a4d3582bfeba9c83a6ed136e695dd12f









master – Kopi/.git/objects/30/748bc87bc64cdf9bbb9edc1279c839f5d743d4

master – Kopi/.git/objects/30/748bc87bc64cdf9bbb9edc1279c839f5d743d4









master – Kopi/.git/objects/30/9c28d42fdc4b30a99b81bc4bcb05c7c1e4e40b

master – Kopi/.git/objects/30/9c28d42fdc4b30a99b81bc4bcb05c7c1e4e40b









master – Kopi/.git/objects/30/a3b1eea67d24c3b92eb5da1bf7d8aaf294c0f8

master – Kopi/.git/objects/30/a3b1eea67d24c3b92eb5da1bf7d8aaf294c0f8


blob 1720�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Http;
using System.Threading;
using System.Threading.Tasks;

namespace master
{
    class HttpService
    {
        private HttpListener listener;
        private bool stopFlag;

        public HttpService()
        {
            this.listener = new HttpListener();
            this.stopFlag = false;
        }

        public async Task ListenAndServeAsync(HttpClient httpClient = null)
        {
            httpClient = httpClient ?? new HttpClient();
            httpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string projectIP = httpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            httpClient.DefaultRequestHeaders.Clear();

            listener.Prefixes.Add(string.Format("{0}:80", projectIP));

            while (!stopFlag)
            {
                HttpListenerContext context = await listener.GetContextAsync();

                string rawUrl = context.Request.RawUrl;
                switch (rawUrl.Split('?')[0])
                {
                    case "/newUser":
                        break;
                    case "/updateUser":
                        break;
                    default:
                        break;
                }

            }
        }

        private void NewUser(HttpListenerContext context)
        {

        }

        private void UpdateUser(HttpListenerContext context)
        {

        }

        public void Stop()
        {
            this.stopFlag = true;
        }

    }
}
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blob 556�using System;
using System.Collections.Generic;
using System.Text;

namespace master.Notification
{
    class SpotifyNotification : INotification
    {
        private object pushNotification;
        private double score;
        private string Uri;

        public SpotifyNotification(string uri)
        {
            this.Uri = uri;
        }

        public object PushNotification
        {
            get => pushNotification;
        }
        public double Score
        {
            get => score;
        }
    }
}
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blob 2595�using System;
using System.Collections.Generic;
using System.Text;
using System.IO;
using Accord.MachineLearning.DecisionTrees;
using System.Text.RegularExpressions;

namespace master.Classifiers
{
    class utilityClassifier
    {
        private RandomForest baseModel;
        private double[][] trainingData;
        private bool[] classData;

        public void loadData(string path)
        {
            Console.WriteLine("Reading data");
            string[] fileLines = File.ReadAllLines(path);

            List<double[]> items = new List<double[]>();
            List<bool> classLabels = new List<bool>();

            int i = 0;
            foreach(string line in fileLines)
            {
                i++;
                Console.WriteLine(i);
                if (i > 55) break;
                // Fields are:
                // Feed_created, FeedID, Size, prediction, click?status, timeToClick, user, scheduled, simulation?download?time
                // attackmentID, type, metadatasize, presentation_fraction, diversity.

                string regexPattern = @"(?<=\()(.*?)(?=\))";
                var regexResults = Regex.Matches(line, regexPattern);

                Console.WriteLine("Matches on line: " + regexResults.Count);
                for (int k = 0; k < regexResults.Count; k++)
                {
                    string item = regexResults[k].NextMatch().ToString();
                    string[] fields = item.Split(',');
                    double[] fieldsAsDoubles = new double[fields.Length];

                    for (int j = 0; j < fields.Length; j++)
                    {
                        if (j != 5)
                        {
                            try
                            {
                                fieldsAsDoubles[j] = double.Parse(fields[j]);
                            }
                            catch (FormatException e)
                            {
                                fieldsAsDoubles[j] = 0.0;
                            }
                        }
                        else
                        {
                            classLabels.Add(fields[j].Equals("1"));
                        }

                    }

                    items.Add(fieldsAsDoubles);

                }

            }

            Console.WriteLine(items.Count);
            Console.WriteLine(classLabels.Count);
            this.trainingData = items.ToArray();
            this.classData = classLabels.ToArray();
        }
    }
}
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blob 6010�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Http;
using System.Threading;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using master.UserService;
using master.Firebase;

namespace master.HttpService
{
    class HttpWorker
    {
        private HttpListener listener;
        private bool stopFlag;
        private HttpClient HttpClient;
        private Dictionary<string, UserAgent> Users;
        private Dictionary<string, object> classStore;
        private FirebaseInitializer FBI;
        private List<string> loggedInUsers;

        // private Mutex UserMutex;

        public HttpWorker(Dictionary<string, object> classStore)
        {
            this.listener = new HttpListener();
            this.stopFlag = false;
            this.Users = (Dictionary<string, UserAgent>) classStore["Users"];
            this.classStore = classStore;
            this.FBI = new FirebaseInitializer();
            this.loggedInUsers = new List<string>();
            // this.UserMutex = userMutex;
        }

        public async Task ListenAndServeAsync(HttpClient httpClient = null)
        {
            this.HttpClient = httpClient ?? new HttpClient();
            HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string projectIP = HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            try
            { 
                listener.Prefixes.Add(string.Format("http://{0}:80/", projectIP));
                listener.Start();
            }
            catch (Exception e)
            {
                Console.WriteLine(e);
                listener.Stop();
                return;
            }
            while (!stopFlag)
            {
                try
                { 
                    HttpListenerContext context = await listener.GetContextAsync();
                    Console.WriteLine("Received Context");
                    string rawUrl = context.Request.RawUrl;
                    Task handle;
                    switch (rawUrl.Split('?')[0])
                    {
                        case "/":
                            Console.WriteLine("slash");
                            try
                            {
                                handle = HandleGenericAsync(context);
                            }
                            catch(AggregateException ae)
                            {
                                foreach(var e in ae.InnerExceptions)
                                {
                                    Console.WriteLine(e.Message);
                                }
                            }
                            break;
                        case "/callback":
                            Console.WriteLine("Callback");
                            handle = HandleCallback(context);
                            break;
                        default:
                            Console.WriteLine("Received URL that triggered no action");
                            break;
                    }
                }
                catch(Exception e)
                {
                    Console.WriteLine(e);
                }
            }
        }

        private async Task HandleGenericAsync(HttpListenerContext context)
        {
            if (context.Request.HttpMethod != HttpMethod.Post.Method)
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.Request404(), 404);
                return;
            }

            var streamReader = new System.IO.StreamReader(context.Request.InputStream);
            JObject req = JObject.Parse(streamReader.ReadToEnd());


            HttpListenerResponse listenerResponse = context.Response;
            string responseString = "";

            Console.WriteLine(req);
            switch (req["msg_type"].ToString())
            {
                case "new_user":
                    string fbt = req["firebase_token"].ToString();
                    //string id = req["device_id"].ToString();
                    FBI.addNewUser(fbt);
                    //FBI.sendUrl(fbt);
                    HttpHelpers.RespondHTTP(context, HttpHelpers.respondURL(fbt), 202);
                    break;
                default:
                    HttpHelpers.RespondHTTP(context, HttpHelpers.Request404(), 404);
                    break;
            }


            //string id = queryParams["id"];
            //Users[id].mutex.WaitOne();
            //Users[id].UpdateConstraints(queryParams);
            //Users[id].mutex.Close();
        }

        private async Task HandleCallback(HttpListenerContext context)
        {
            var queryParams = context.Request.QueryString;
            // Create new user
            // Need to get some ID
            if (loggedInUsers.Contains(queryParams["state"]))
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.LoginSuccessHTML(), 200);
            }
            if (!FBI.UserInitialized(queryParams["state"]))
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.LoginFailedHTML(), 400);
            }
            UserAgent user = new UserAgent(FBI.GetString(queryParams["state"]), classStore);
            
            Console.WriteLine(HttpHelpers.LoginSuccessHTML());
            loggedInUsers.Add(queryParams["state"]);
            HttpHelpers.RespondHTTP(context, HttpHelpers.LoginSuccessHTML(), 200);
            user.initSpotify(queryParams);
            Console.WriteLine("Starting User");
            user.Start();
            Users.Add(queryParams["state"], user);
        }

        public void Stop()
        {
            this.stopFlag = true;
            listener.Abort();
            listener.Close();
        }

    }
}
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blob 1004�using System;
using System.Collections.Generic;
using System.Net.Http;
using System.Text;

namespace master.Scheduling
{
    class GreedyScheduler : Scheduler
    {
        private List<INotification> notifications;
        HttpClient client;

        protected GreedyScheduler(List<INotification> unsortedNotifications, HttpClient client) : base(unsortedNotifications, client)
        {

        }

        protected override void orderNotifications()
        {
            notifications.Sort(compareNotificationsData);
        }

        private int compareNotificationsData(INotification notX, INotification notY)
        {
            double totalX = notX.Score / notX.DataCost;
            double totalY = notY.Score / notY.DataCost;

            if (totalX < totalY)
            {
                return -1;
            }
            else if(totalX == totalY)
            {
                return 0;
            }
            return 1;
        }

    }
}
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blob 1801�using System;
using System.Collections.Generic;
using System.Text;
using System.Security.Cryptography;
using System.Web;

namespace master.Firebase
{
    class FirebaseInitializer
    {
        private Dictionary<string, string> Devices;
        FirebaseCredentials FBC;

        public FirebaseInitializer()
        {
            this.Devices = new Dictionary<string, string>();
            this.FBC = new FirebaseCredentials();
            this.addNewUser("fDsdxnODAes:APA91bFsEdZv86cKJY_pms0b-ssBhXke3KxnZhBO7jnPc8rBYkddKzrwOQLLQ4uMd4WqY_1BB2eYVPzeKmIUhAIrt7CVTgdEk6cNmZjCd2UQvDs2udr-FGJbo9GTJl0rLeCyUBLT6aPl");
            this.addNewUser("Erlend");
            this.addNewUser("Vinay");
            FBC.SendUrl("fDsdxnODAes:APA91bFsEdZv86cKJY_pms0b-ssBhXke3KxnZhBO7jnPc8rBYkddKzrwOQLLQ4uMd4WqY_1BB2eYVPzeKmIUhAIrt7CVTgdEk6cNmZjCd2UQvDs2udr-FGJbo9GTJl0rLeCyUBLT6aPl");
            FBC.SendUrl("Erlend");
            FBC.SendUrl("Vinay");
        }

        public void addNewUser(string firebaseToken)
        {
            SHA256 sha = SHA256.Create();
            byte[] input = Encoding.UTF8.GetBytes(firebaseToken);
            var shaBytes = sha.ComputeHash(input);
            string state = Convert.ToBase64String(shaBytes);
            //state = HttpUtility.UrlEncode(state);
            Console.WriteLine(state);
            Devices[state] = firebaseToken;
        }

        public bool UserInitialized(string state)
        {
            Console.WriteLine(state);
            return Devices.ContainsKey(state);
        }

        public string GetString(string state)
        {
            return Devices[state];
        }

        public void sendUrl(string fbToken)
        {
            FBC.SendUrl(fbToken);
        }
    }
}
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blob 2530�using System;
using System.Collections.Generic;
using System.Text;
using master.UserService;
using master.HttpService;
using master.SpotifyAPI;
using master.Notification;
using System.Net.Http;
using master.Firebase;

namespace master
{
    class Start
    {
        static void Main(string[] args)
        {
            SpotifyAPIPublic api = new SpotifyAPIPublic();
            SpotifyData data = new SpotifyData(api);
            FirebaseCredentials FBC = new FirebaseCredentials();
            if (true)
            {
                //api.TestTimeout();
                FirebaseCredentials fbc = new FirebaseCredentials();
                //SpotifyNotification not = new SpotifyNotification("spotify:track:5vtyFzfLkCSJvXEZFjQAa1", data, true);
                //fbc.SendNotification(not, "fDsdxnODAes:APA91bFsEdZv86cKJY_pms0b-ssBhXke3KxnZhBO7jnPc8rBYkddKzrwOQLLQ4uMd4WqY_1BB2eYVPzeKmIUhAIrt7CVTgdEk6cNmZjCd2UQvDs2udr-FGJbo9GTJl0rLeCyUBLT6aPl", "test");
                fbc.SendUrl("eNn_aRh0rtY:APA91bHRUmLzBqg7-fRO0u_Nip8R_y_bDBe9I1M_nK07Wx3nG5mJfLGP9SISxO6F8hqSg93bVclWxBcCwr6-KjadAmodMLcIKbyIECqX3D0d5OLikVvBDUSn0QKmjmYdEMHAFOLpvMdV");
                Console.ReadLine();
                System.Environment.Exit(1);
            }


            Console.WriteLine("Starting main");
            Dictionary<string, UserAgent> Users = new Dictionary<string, UserAgent>();
            NotificationFactory notificationFactory = new NotificationFactory(data);
            

            Dictionary<string, object> classStore = new Dictionary<string, object>();
            HttpClient genericUseClient = new HttpClient();
            classStore["Users"] = Users;
            classStore["Api"] = api;
            classStore["SpotifyData"] = data;
            classStore["NotificationFactory"] = notificationFactory;
            classStore["HttpClient"] = genericUseClient;
            classStore["FirebaseCredentials"] = FBC;
            HttpWorker serverWorker = new HttpWorker(classStore);

            Console.WriteLine("Starting listen loop");
            serverWorker.ListenAndServeAsync();
            Console.WriteLine("Loop started");
            Console.ReadLine();
            serverWorker.Stop();

            // Connect URL: https://accounts.spotify.com/authorize/?client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&redirect_uri=http%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&scope=user-read-private%20user-follow-read&state=34fFs29kd09
        }
    }
}
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blob 5240�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using Newtonsoft.Json;

namespace master.SpotifyAPI
{
    class SpotifyAPIPublic
    {
        private HttpClient HttpClient;
        private string ApiBase = "https://api.spotify.com/v1/";
        // private string Callback;
        private ClietTokenManager TokenManager;

        public SpotifyAPIPublic()
        {
            this.HttpClient = new HttpClient();
            this.TokenManager = new ClietTokenManager(ref this.HttpClient);
        }

        private Task<HttpResponseMessage> GetAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetAsync(uri);
        }

        private Task<string> GetStringAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetStringAsync(uri);
        }

        public JObject GetSpotifyResource(string spotifyUri)
        {
            string[] subStrings = spotifyUri.Split(':');
            string endpoint = String.Format("{0}s/{1}", subStrings[1], subStrings[2]);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public List<JObject> GetMultipleSpotifyResources(string[] spotifyUris)
        {
            List<JObject> retVal = new List<JObject>();

            Dictionary<string, IEnumerable<string>> uriDict = new Dictionary<string, IEnumerable<string>>();
            uriDict["tracks"] = spotifyUris.Where(elem => elem.Split(":")[1] == "track");
            uriDict["albums"] = spotifyUris.Where(elem => elem.Split(":")[1] == "album");
            uriDict["artists"] = spotifyUris.Where(elem => elem.Split(":")[1] == "artist");
            var taskList = generateTasks(uriDict);
            Console.WriteLine("Number of tasks: " + taskList.Count);
            while (taskList.Count > 0)
            {
                int index = Task.WaitAny(taskList.ToArray());
                Task<string> task = (Task<string>)taskList[index];
                taskList.RemoveAt(index);
                JObject result = JObject.Parse(task.Result);

                JArray resultArr = JArray.Parse("[]");
                try
                {
                    resultArr = result.ContainsKey("tracks") ? (JArray)result["tracks"] :
                        result.ContainsKey("albums") ? (JArray)result["albums"] : (JArray)result["artists"];
                }
                catch (Exception e)
                {
                    Console.WriteLine(e.StackTrace);
                    Console.WriteLine(result.ToString());
                }
                // TODO extract correct array
                retVal.AddRange(resultArr.Select(elem => (JObject)elem));
            }
            return retVal;
        }

        private List<Task> generateTasks(Dictionary<string, IEnumerable<string>> uriDict)
        {
            List<Task> taskList = new List<Task>();
            foreach (var kv in uriDict)
            {
                List<List<string>> subList = new List<List<string>>();
                List<string> value = kv.Value.ToList();
                int n = 20;
                while (value.Count > 0)
                {
                    if (value.Count > 20)
                    {
                        n = 20;
                    }
                    else
                    {
                        n = value.Count;
                    }
                    subList.Add(value.GetRange(0, n));
                    value.RemoveRange(0, n);
                }
                foreach (var list in subList)
                {
                    var idList = list.Select(elem => elem.Split(":")[2]);
                    var getParameters = string.Join(',', idList);
                    taskList.Add(GetStringAsyncValidToken(string.Format("{0}{1}?ids={2}", this.ApiBase, kv.Key, getParameters)));
                }
            }
            return taskList;
        }

        public List<JObject> GetArtistAlbums(string artistURI)
        {
            List<JObject> retVal = new List<JObject>();
            string uri = string.Format("{0}artists/{1}/albums", ApiBase, artistURI.Split(':')[2]);

            string result = GetStringAsyncValidToken(uri).Result;
            var albums = JObject.Parse(result);
            JArray array = (JArray)albums["items"];
            foreach (JObject album in array)
            {
                retVal.Add(album);
            }
            return retVal;
        }

        public string GetPreview(string previewUrl)
        {
            var response = GetAsyncValidToken(previewUrl).Result;
            byte[] content = response.Content.ReadAsByteArrayAsync().Result;
            return Convert.ToBase64String(content);
        }
    }
}
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blob 3063�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using master.UserService;
using Newtonsoft.Json.Linq;

namespace master.Notification
{
    class SpotifyNotification : INotification
    {
        private JObject pushNotification;
        private double score;
        private string uri;
        private SpotifyData Data;
        private double dataCost;
        //private double powerCost;

        public object PushNotification
        {
            get => pushNotification;
        }
        public double Score
        {
            get => score;

            set
            {
                score = value;
            }
        }

        public string Uri
        {
            get => uri;
        }

        public double DataCost
        {
            get
            {
                if (dataCost > 0.0)
                {
                    return dataCost;
                }
                return CalculateDataCost();
            }
        }

        public SpotifyNotification(string uri, SpotifyData data, bool UserIsFollowing)
        {
            string type = uri.Split(":")[1];
            if (!(type == "track" || type == "album"))
            {
                throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }
            this.uri = uri;
            this.Data = data;
            dataCost = 0.0;
            powerCost = 0.0;

        }

        private void GenerateNotification()
        {
            this.pushNotification = new JObject();
            JObject data = new JObject();

            data["track_mp3"] = Data.GetPreview(Uri);
            pushNotification["data"] = data;
        }

        private double CalculateDataCost()
        {
            string preview = GetPreview();
            byte[] previewBytes = Convert.FromBase64String(preview);
            byte[] notificationBytes = Encoding.UTF8.GetBytes(pushNotification.ToString());
            dataCost = previewBytes.Length + notificationBytes.Length;
            return dataCost;
        }

        private string GetPreview()
        {
            string type = Uri.Split(":")[1];

            switch (type)
            {
                case "track":
                    return Data.GetPreview(Uri);
                case "album":
                    JObject album = Data.GetSpotifyResource(Uri);
                    JArray tracks = (JArray)album["tracks"]["items"];
                    JObject firstTrack = Data.GetSpotifyResource(tracks[0].ToString());
                    return Data.GetPreview(Uri);
                default:
                    throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }

        }

        public void ScoreNotification(bool userIsFollowing)
        {
            this.score = SingleFunctions.EvaluateResource(Uri, Data, userIsFollowing);
        }
    }
}
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blob 780�using System;
using System.Collections.Generic;
using System.Text;

namespace master.Notification
{
    class NotificationFactory
    {
        private SpotifyData spotifyData;

        public NotificationFactory(ref SpotifyData spotifyData)
        {
            this.spotifyData = spotifyData;
        }

        public INotification GetNotification(string uri, UserService.UserAgent agent)
        {
            string service = uri.Split(':')[0];
            switch (service)
            {
                case "spotify":
                    return new SpotifyNotification(uri, ref spotifyData, agent.IsFollowing(uri));
                default:
                    throw new Exception("Service not implemented");
            }
        }
    }
}
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blob 6147�using System;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;

namespace master.UserService
{
    class UserAgent
    {
        private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<string> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;

        public UserAgent(string id, JObject postResponse, Dictionary<string, object> classStore)
        {
            this.UserId = id;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(HttpClient, postResponse);
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<string>();
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2018, 02, 20);
            FollowedArtists = new List<string>();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        public List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            OutboundNotifications.AddRange(newObjects.Select(obj => obj["uri"].ToString()));
            LastNotificationUpdate = DateTime.Now;

        }

        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }

        private void ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications = nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<INotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            UpdateUsersFollowedArtists();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = SingleFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            foreach(var scoredNotification in scoredNotifications)
            {
                Console.WriteLine(string.Format("Notification: {0}, Score: {1}", scoredNotification.Uri, scoredNotification.Score));
            }
        }
    }
}
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blob 3017�import csv
import matplotlib.pyplot as plt
import os

def loadData(resultsFile):
    retVal = []
    with open(resultsFile, 'rt') as csvFile:
        csvreader = csv.reader(csvFile, delimiter = ',')
        header = next(csvreader)
        for row in csvreader:
            retVal.append(row)

    return retVal

def aggregateSets(myList, erList):
    relatives = []
    length = max(len(myList), len(erList))
    for i in range(length):
        try:
            constraint = (float(myList[i][0]) + float(erList[i][0])) / 2
            score = (float(myList[i][1]) + float(erList[i][1])) / 2
            cost = (float(myList[i][2]) + float(erList[i][2])) / 2
            relatives.append([constraint, score, cost])
        except:
            break
    return relatives

dynamicFiles = []
greedyFiles = []
FIFOFiles = []

dynamicFiles.append("E:/masterData/testResults2/test1ErlenddynamicTest_101notifications_100000,36694835,200000,364198.csv")
dynamicFiles.append("E:/masterData/testResults2/fDdynamicTest_91notifications_100000,33054945,200000,364187.csv")

greedyFiles.append("E:/masterData/testResults2/fDgreedyTest_91notifications_100000,33054945,200000,364187.csv")
greedyFiles.append("E:/masterData/testResults2/ErlendgreedyTest_101notifications_100000,36694835,200000,364198.csv")

FIFOFiles.append("E:/masterData/testResults2/fDFIFOTest_91notifications_100000,33054945,200000,364187.csv")
FIFOFiles.append("E:/masterData/testResults2/ErlendFIFOTest_101notifications_100000,36694835,200000,364198.csv")

dynamicResults = [loadData(fileName) for fileName in dynamicFiles]
greedyResults = [loadData(fileName) for fileName in greedyFiles]
FIFOResults = [loadData(fileName) for fileName in FIFOFiles]

dynamicAggr = aggregateSets(dynamicResults[0], dynamicResults[1])
greedyAggr = aggregateSets(greedyResults[0], greedyResults[1])
FIFOAggr = aggregateSets(FIFOResults[0], FIFOResults[1])

largestNotification = 364192

#for x, y in zip(greedyResults)
difference = []
relSize = []

greedy_Y = []
dynamic_Y = []

'''
for i in range(len(dynamicAggr)):
    if int(dynamicAggr[i][1]) > 0 and largestNotification / int(dynamicAggr[i][0]) < 1:
        difference.append(int(a[1]) / int(dynamicAggr[i][1]))
        relSize.append(largestNotification / int(b[0]))
        greedy_Y.append(int(a[1]))
        dynamic_Y.append(int(b[1]))
'''
greedy_Y = [x[1] for x in greedyAggr]
dynamic_Y = [x[1] for x in dynamicAggr]
FIFO_Y = [x[1] for x in FIFOAggr]
relSize = [largestNotification / int(x[0]) for x in dynamicAggr]

#print(relSize)
#print(difference)

#print(greedy_Y)
#print(dynamic_Y)

#plt.plot(relSize, difference)


plt.plot(relSize, greedy_Y, label = 'Greedy Algorithm total score')
plt.plot(relSize, dynamic_Y, label = 'Dynamic Algorithm total score')
plt.plot(relSize, FIFO_Y, label = 'FIFO Algorithm total score')

plt.legend()

plt.xlabel("Relative size")
plt.ylabel("Relative Score")

plt.gca().invert_xaxis()
plt.show()
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blob 861�import csv
from sklearn.ensemble import RandomForestClassifier
from sklearn.preprocessing import Imputer
import numpy as np

def createCLF():
    data_X = list()
    data_Y = list()
    #path = 'E:masterData/spotify-click-data-processed.csv'
    path = '/mnt/d/Skoleting/masterData/spotify-click-data-processed.csv'
    with open(path, 'r') as csvfile:
        next(csvfile)
        data = np.loadtxt(csvfile, delimiter=',')
    data_X = data[:,:-1]
    data_Y = data[:,-1:]

    third = int(len(data_X) / 3)

    train_X = data_X[:2*third]
    train_Y = data_Y[:2*third]
    test_X = data_X[2*third:]
    test_Y = data_Y[2*third:]

    clf = RandomForestClassifier(n_estimators=50)
    clf.max_depth = 8
    clf.fit(train_X, train_Y.ravel())

    '''
    entry = data_X[0].reshape(1, -1)
    print(entry)
    '''
    return clf
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commit 234�tree 2e51041bbeb46613128c865ad9f0acaf4ece527e
parent d5abcb80e0347addbb9d02c340a0ca0507593140
author root <mats.jonassen@lyse.net> 1520696004 +0100
committer root <mats.jonassen@lyse.net> 1520696004 +0100

Work from saturday UNI sess
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blob 3758�using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;
using Accord.MachineLearning.DecisionTrees;
using System.Net.Http;

namespace master.helpers
{
    static class singleFunctions
    {
        public static void evaluateTrack(string trackID, spotifyAPIClient api)
        {
            JToken track = api.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            double hour = (double)DateTime.Now.Hour;
            double trackPop = double.Parse(track["popularity"].ToString());

            string albumID = track["album"]["id"].ToString();
            JToken album = api.getAlbum(albumID);
            double albumPop = double.Parse(album["popularity"].ToString());

            // Get the ID of the first Artist listed for the track.
            string artistID = ((JArray)track["artists"])[0]["id"].ToString();
            JToken artist = api.getArist(artistID);
            double artistPop = double.Parse(artist["popularity"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double favoriteArtist = System.Convert.ToDouble(api.isFollowingArtist(artistID));
            // TODO: Fix multiple sources
            string source = "artist";
            double[] oneHot = { 0, 0, 1, 0 };

            double[] featuresArr = { hour, trackPop, albumPop, artistPop, tDuration, artistFollowers,
            favoriteArtist};

            List<double> features = new List<double>(featuresArr);
            features.AddRange(oneHot);

            double actionprob = evaluateFeatures(features);

            Console.WriteLine("Track: " + trackID + " is action: " + actionprob.ToString());

        }

        public static double evaluateFeatures(List<double> features)
        {
            if (features.Count != 11)
            {
                throw new Exception("feature input does not contain 11 elements");
            }
            HttpClient client = new HttpClient();
            string endpoint = "http://localhost:27015/?features=" + string.Join('-', features);
            Console.WriteLine(endpoint);
            var result = client.GetAsync(endpoint).Result;
            JToken JsonResult = JObject.Parse(result.Content.ReadAsStringAsync().Result);

            try
            {
                    return double.Parse(JsonResult["result"].ToString());
            }
            catch
            {
                throw new Exception("Invalid GET result, unable to parse to Double");
            }

        }
        
        // Expand to accept all types of spotify resources
        public static (int, int, int) estimateCost(string trackID, spotifyAPIClient api)
        {
            JToken track = api.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            JArray images = (JArray) track["album"]["images"];
            JToken smallestImage = images[0];
            int smallestHeight = 0;
            int smallestWidth = 0;
            for (int i = 1; i < images.Count; i++)
            {
                int height = int.Parse( images[i]["height"].ToString());
                int width = int.Parse(images[i]["width"].ToString());

                smallestHeight = int.Parse(smallestImage["height"].ToString());
                smallestWidth = int.Parse(smallestImage["width"].ToString());
                if (height < smallestHeight && width < smallestWidth)
                {
                    smallestImage = images[i];
                }
            }
            return (tDuration, smallestHeight, smallestWidth);
        }
    }
}
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blob 14179�using System;
using System.Text;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;
using System.Threading;
using master.HttpService;
using System.Collections.Specialized;
using master.Firebase;
using System.Security.Cryptography;
using master.Selection;


namespace master.UserService
{
    class UserAgent
    {
        //private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<INotification> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;
        public Mutex mutex;
        private string waitingforID;
        private JObject update;
        private bool isWaitingForUpdate;
        private FirebaseCredentials FBC;
        
        private double currNetwork;
        private double powerConstraint;
        private int networkConstraint;
        private string validationString;
        private string firebaseToken;

        public UserAgent(string fbToken, Dictionary<string, object> classStore)
        {
            //this.UserId = id;
            this.firebaseToken = fbToken;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            //HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<INotification>();
            FollowedArtists = new List<string>();
            this.mutex = new Mutex();
            this.FBC = (FirebaseCredentials) classStore["FirebaseCredentials"];
            this.isWaitingForUpdate = false;
        }

        public void initSpotify(NameValueCollection queryParams)
        {
            JObject postResponse = getInitResponse(queryParams);
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(HttpClient, postResponse);
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2018, 03, 01);
        }

        private JObject getInitResponse(NameValueCollection queryParams)
        {
            string authCode = queryParams["code"];
            try
            {
                this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
                string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
                string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
                string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
                string callback = string.Format("http://{0}/callback", globalIP);
                var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

                var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
                return JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return new JObject();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        public void UpdateConstraints(JObject queryParams)
        {
            //currPower = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            currNetwork = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams[""].ToString()));
            validationString = queryParams["validation"].ToString();
        }

        public bool CheckValidation(string sentValidation)
        {
            return validationString == sentValidation;
        }

        public void UpdateCurrentConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            powerConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            networkConstraint = int.Parse(System.Web.HttpUtility.UrlDecode(queryParams["network"]));
        }

        public List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            mutex.WaitOne();
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            var notificationsWithoutScore = newObjects.Select(obj => notificationFactory.GetNotification(obj["uri"].ToString(), this));
            var validNotifications = notificationsWithoutScore.Where(elem => elem.DataCost != int.MaxValue);
            var notifications = ScoreNotificationsBatch(validNotifications.ToArray());
            Console.WriteLine(notifications.Length);
            OutboundNotifications.AddRange(notifications);
            LastNotificationUpdate = DateTime.Now;
            mutex.ReleaseMutex();
        }
        /*
        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }
        */

        private INotification[] ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications = nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<INotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            UpdateUsersFollowedArtists();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = EvaluationFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            return scoredNotifications.ToArray();
        }
        /*
        private void updateNotificationsAndSend()
        {
            INotification[] notifications = GenerateNotifications();
            notifications = ScoreNotificationsBatch(notifications);
            GreedyScheduler scheduler = new GreedyScheduler();

        }*/

        public void SendNotifications(INotification[] notifications, string id)
        {
            Console.WriteLine("sending notification");
            if (true)
            {
                foreach(var notification in notifications)
                {
                    FBC.SendNotification(notification, firebaseToken);
                }
                FBC.SendNotification(notifications[0], firebaseToken);
            }
            else
            {
                FBC.SendBatch(notifications, firebaseToken, id);
            }
        }

        public void DeliverUpdate(JObject postMessage)
        {
            mutex.WaitOne();
            update = postMessage;
            mutex.ReleaseMutex();
        }

        private string getID()
        {
            var uris = OutboundNotifications.Select(not => not.Uri);
            string urisAsString = String.Join("", uris);
            SHA256 sHA256 = SHA256.Create();
            string toHash = urisAsString + firebaseToken + DateTime.Now.ToString();
            var shaBytes = sHA256.ComputeHash(Encoding.UTF8.GetBytes(toHash));
            return Convert.ToBase64String(shaBytes);
        }

        public async Task Start()
        {
            while (true)
            {
                if (false)
                {
                    try
                    {
                        UpdateOutboundResources();
                        performanceTesting.testPerformance(firebaseToken, "greedy", OutboundNotifications, 100000, 1000000000, 200000);
                        performanceTesting.testPerformance(firebaseToken, "dynamic", OutboundNotifications, 100000, 1000000000, 200000);
                        Console.WriteLine("tests complete");
                        return;
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                }
                UpdateOutboundResources();
                if (OutboundNotifications.Count > 0)
                {
                    //Selector scheduler;
                    /*
                    try
                    {
                         scheduler = new DynamicSelector(OutboundNotifications, networkConstraint);
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                    */
                    try
                    {
                        //scheduler = new DynamicSelector(OutboundNotifications, 4000000);
                        var selector = new GreedySelector(OutboundNotifications, 4000000);
                        var batch = selector.getSelection();
                        //greedyscheduler.getSelection();
                        SendNotifications(batch, getID());
                        // TODO: make sure the notifications confirmed send
                        foreach (var not in batch)
                        {
                            OutboundNotifications.Remove(not);
                        }
                        Task timer = Task.Run(() => Thread.Sleep(10000));
                        while (!timer.IsCompleted)
                        {
                            mutex.WaitOne();
                            // wait for update here
                            mutex.ReleaseMutex();
                        }
                    }
                    catch (Exception e)
                    {
                        if (e is SelectionException)
                        {
                            Console.WriteLine("Scheduling complete");
                        }
                        else
                        {
                            Console.WriteLine(e.Message);
                            Console.WriteLine(e.StackTrace);
                        }
                    }
                }
                Thread.Sleep(600000);
            }

        }
    }
}
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blob 249�using System;
using System.Collections.Generic;
using System.Text;

namespace master
{
    interface INotification
    {
        object PushNotification { get; }
        double Score { get; set; }
        string Uri { get; }
    }
}
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blob 350�using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;

namespace master
{
    interface INotification
    {
        JObject PushNotification { get; }
        double Score { get; set; }
        string Uri { get; }
        double DataCost { get; }
        //double PowerCost { get; }
    }
}
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blob 15499�    using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;
using Accord.MachineLearning.DecisionTrees;
using System.Net.Http;
using master.SpotifyAPI;
using System.Linq;
using master.Notification;

namespace master
{
    static class EvaluationFunctions
    {
        public static double EvaluateTrack(string uri, SpotifyData spotifyData, bool isFollowingArtist)
        {
            JObject track = spotifyData.GetSpotifyResource(uri);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            double hour = (double)DateTime.Now.Hour;
            double trackPop = double.Parse(track["popularity"].ToString());

            string albumURI = track["album"]["uri"].ToString();
            JObject album = spotifyData.GetSpotifyResource(albumURI);
            double albumPop = double.Parse(album["popularity"].ToString());

            // Get the ID of the first Artist listed for the track.
            string artistURI = ((JArray)track["artists"])[0]["uri"].ToString();
            JObject artist = spotifyData.GetSpotifyResource(artistURI);
            double artistPop = double.Parse(artist["popularity"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingArtist);
            // TODO: Fix multiple sources
            string source = "artist";
            double[] oneHot = { 0, 0, 1, 0 };

            double[] featuresArr = { hour, trackPop, albumPop, artistPop, tDuration, artistFollowers,
            favoriteArtist};

            List<double> features = new List<double>(featuresArr);
            features.AddRange(oneHot);

            return EvaluateFeatures(features);
        }

        public static double EvaluateAlbum(string uri, SpotifyData spotifyData, bool isFollowingArtist)
        {
            JObject album = spotifyData.GetSpotifyResource(uri);
            double albumPop = double.Parse(album["popularity"].ToString());
            JArray tracksSimplified = (JArray)album["tracks"]["items"];
            JArray artistsSimplified = (JArray)album["artists"];
            JToken artist = spotifyData.GetSpotifyResource(artistsSimplified[0]["uri"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double artistPop = double.Parse(artist["popularity"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingArtist);
            double totalScore = 0;
            // Consider making the API client work async
            foreach (JToken trackSimplified in tracksSimplified)
            {
                JToken track = spotifyData.GetSpotifyResource(trackSimplified["uri"].ToString());
                double hour = (double)DateTime.Now.Hour;
                double trackPop = double.Parse(track["popularity"].ToString());
                double trackDuration = double.Parse(track["duration_ms"].ToString());
                double[] featuresArr = { hour, trackPop, albumPop, artistPop, trackDuration, artistFollowers,
                    favoriteArtist};

                // TODO: Fix multiple sources
                string source = "artist";
                double[] oneHot = { 0, 0, 1, 0 };

                List<double> features = new List<double>(featuresArr);
                features.AddRange(oneHot);

                totalScore += EvaluateFeatures(features);
            }

            return totalScore;

        }

        public static double EvaluateFeatures(List<double> features, HttpClient client = null)
        {
            if (features.Count != 11)
            {
                throw new Exception("feature input does not contain 11 elements");
            }
            HttpClient httpClient = client ?? new HttpClient();
            string endpoint = "http://localhost:27015/?features=" + string.Join('-', features);
            var result = httpClient.GetStringAsync(endpoint).Result;
            JToken JsonResult = JObject.Parse(result);
            try
            {
                return double.Parse(JsonResult["result"].ToString());
            }
            catch
            {
                throw new Exception("Invalid GET result, unable to parse to Double");
            }

        }

        public static double EvaluateResource(string uri, SpotifyData data, bool isFollowingArtist)
        {
            string type = uri.Split(":")[1];
            switch (type)
            {
                case "track":
                    return EvaluateTrack(uri, data, isFollowingArtist);
                case "album":
                    return EvaluateAlbum(uri, data, isFollowingArtist);
            }
            throw new Exception("failed to score resource. Didn't match possible resources");
        }

        public static Tuple<string, double>[] EvaluateMultipleResources(string[] uris, SpotifyData data, bool[] isFollowingUri)
        {
            PrefetchRelatedResources(uris, data);

            var combined = uris.Zip(isFollowingUri, (uri, following) => new Tuple<string, bool>(uri, following));
            var tracks = combined.Where(tuple => tuple.Item1.Split(":")[1] == "track");

            List<Tuple<string, bool>> batch = new List<Tuple<string, bool>>();
            batch.AddRange(tracks);
            
            var albums = combined.Where(tuple => tuple.Item1.Split(":")[1] == "album");
            var albumTracker = new List<Tuple<int, int, bool, string>>();
            foreach (Tuple<string, bool> albumTuple in albums)
            {
                JObject album = data.GetSpotifyResource(albumTuple.Item1);
                JArray tracksInAlbum = (JArray)album["tracks"]["items"];
                albumTracker.Add(new Tuple<int, int, bool, string>(batch.Count, tracksInAlbum.Count, albumTuple.Item2, albumTuple.Item1));
                foreach (JObject track in tracksInAlbum)
                {
                    batch.Add(new Tuple<string, bool>(track["uri"].ToString(), albumTuple.Item2));
                }
            }

            string[] inputUris = batch.Select(elem => elem.Item1).ToArray();
            bool[] inputFollowing = batch.Select(elem => elem.Item2).ToArray();
            HttpClient client = new HttpClient();
            List<double> results = EvaluateBatch(inputUris, data, inputFollowing, client);
            List<Tuple<string, double>> retval = new List<Tuple<string, double>>();
            for (int i = 0; i < inputUris.Count(); i++)
            {
                retval.Add(new Tuple<string, double>(inputUris[i], results[i]));
            }
             
            // Reconstructing albums
            foreach (Tuple<int, int, bool, string> album in albumTracker)
            {
                var trackScores = results.GetRange(album.Item1, album.Item2);
                double score = trackScores.Sum();
                retval.Add(new Tuple<string, double>(album.Item4, score));
            }
            return retval.ToArray();
        }

        private static List<double> EvaluateBatch(string[] uris, SpotifyData data, bool[] isFollowingUri, HttpClient client)
        {

            if (uris.Length > 100)
            {
                List<double> retVal = new List<double>();
                List<string> urisList = new List<string>(uris);
                List<bool> followingList = new List<bool>(isFollowingUri);
                int n = 0;
                while (urisList.Count > 0)
                {
                    if (urisList.Count > 100)
                    {
                        n = 100;
                    }
                    else
                    {
                        n = urisList.Count;
                    }
                    retVal.AddRange(EvaluateBatch(urisList.GetRange(0, n).ToArray(), data, followingList.GetRange(0, n).ToArray(), client));
                    urisList.RemoveRange(0, n);
                    followingList.RemoveRange(0, n);
                }
                return retVal;
            }

            JArray Jobs = new JArray();

            for (int i = 0; i < uris.Count(); i++)
            {
                Jobs.Add(GenerateJsonFeatureTrack(uris[i], data, isFollowingUri[i]));
            }
            KeyValuePair<string, string> kvPair = new KeyValuePair<string, string>("tracks", Jobs.ToString());
            List<KeyValuePair<string, string>> postBody = new List<KeyValuePair<string, string>>();
            postBody.Add(kvPair);
            HttpContent content = new FormUrlEncodedContent(postBody);
            HttpRequestMessage reqMsg = new HttpRequestMessage(HttpMethod.Post, "http://localhost:27015/batch");
            reqMsg.Content = content;
            HttpResponseMessage postResponse = client.SendAsync(reqMsg).Result;
            JObject result = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            JArray resultArr = (JArray)result["scores"];

            var doubles = resultArr.Select(elem => double.Parse(elem.ToString()));
            var retval = doubles.Select(elem => Convert.ToInt32(elem * 100) + 100);
            return doubles.ToList();
        }

        private static void PrefetchRelatedResources(string[] uris, SpotifyData data)
        {
            // Get multiple resources through batching to prevent too many requests
            data.GetMultipleSpotifyResources(uris);
            HashSet<string> resources = new HashSet<string>();

            var albums = uris.Where(elem => elem.Split(":")[1] == "album").Select(elem => data.GetSpotifyResource(elem));
            foreach (var album in albums)
            {
                JArray tracks = (JArray)album["tracks"]["items"];
                JArray artists = (JArray)album["artists"];
                foreach(var elem in tracks.Select(elem => elem["uri"].ToString()))
                {
                    resources.Add(elem);
                }
                foreach (var elem in artists.Select(elem => elem["uri"].ToString()))
                {
                    resources.Add(elem);
                }
            }
            data.GetMultipleSpotifyResources(resources.ToArray());
        } 
        
        private static JObject GenerateJsonFeatureTrack(string uri, SpotifyData data, bool isFollowingUri)
        {
            JObject result = new JObject();
            JObject track = new JObject();
            JObject album = new JObject();
            JObject artist = new JObject();
            try
            {
                track = data.GetSpotifyResource(uri);
                album = data.GetSpotifyResource(track["album"]["uri"].ToString());
                artist = data.GetSpotifyResource(((JArray)track["artists"])[0]["uri"].ToString());
            }
            catch (Exception e)
            {
                Console.WriteLine(track.ToString());
            }

            result["track-duration"] = int.Parse(track["duration_ms"].ToString());
            result["hour"] = (double)DateTime.Now.Hour;
            result["track-popularity"] = double.Parse(track["popularity"].ToString());            
            result["album-popularity"] = double.Parse(album["popularity"].ToString());
            result["artist-popularity"] = double.Parse(artist["popularity"].ToString());
            result["artist-followers"] = double.Parse(artist["followers"]["total"].ToString());

            result["favorite-artist"] = System.Convert.ToDouble(isFollowingUri);
            // TODO: Fix multiple sources
            string source = "artist";
            result["one-hot"] = "0010";

            return result;
        }
        /*
        public static JObject GenerateJsonFeatureAlbum(string uri, SpotifyData data, bool isFollowingUri)
        {
            JObject result = new JObject();
            JObject album = data.GetSpotifyResource(uri);
            JArray artistsSimplified = (JArray)album["artists"];
            JToken artist = data.GetSpotifyResource(artistsSimplified[0]["uri"].ToString());

            double albumPop = double.Parse(album["popularity"].ToString());
            JArray tracksSimplified = (JArray)album["tracks"]["items"];
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double artistPop = double.Parse(artist["popularity"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingUri);
            double totalScore = 0;
            // Consider making the API client work async
            foreach (JToken trackSimplified in tracksSimplified)
            {
                JToken track = data.GetSpotifyResource(trackSimplified["uri"].ToString());
                double hour = (double)DateTime.Now.Hour;
                double trackPop = double.Parse(track["popularity"].ToString());
                double trackDuration = double.Parse(track["duration_ms"].ToString());
                double[] featuresArr = { hour, trackPop, albumPop, artistPop, trackDuration, artistFollowers,
                    favoriteArtist};

                // TODO: Fix multiple sources
                string source = "artist";
                double[] oneHot = { 0, 0, 1, 0 };

                List<double> features = new List<double>(featuresArr);
                features.AddRange(oneHot);

                totalScore += EvaluateFeatures(features);
            }

            return totalScore;
        }
        */

        // Expand to accept all types of spotify resources
        public static int EstimateCost(string trackID, SpotifyAPIClient api)
        {
            JToken track = api.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            /*
            JArray images = (JArray) track["album"]["images"];
            JToken smallestImage = images[0];
            int smallestHeight = 0;
            int smallestWidth = 0;
            for (int i = 1; i < images.Count; i++)
            {
                int height = int.Parse( images[i]["height"].ToString());
                int width = int.Parse(images[i]["width"].ToString());

                smallestHeight = int.Parse(smallestImage["height"].ToString());
                smallestWidth = int.Parse(smallestImage["width"].ToString());
                if (height < smallestHeight && width < smallestWidth)
                {
                    smallestImage = images[i];
                }
            }
            */
            return tDuration;
        }

        public static List<INotification> ScoreMultipleSpotifyNotifications(List<INotification> nots, SpotifyData data, bool[] isFollowing)
        {
            var uris = nots.Select(not => not.Uri).ToArray();
            var scores = EvaluateMultipleResources(uris, data, isFollowing);
            List<INotification> retval = new List<INotification>();
            foreach(INotification not in nots)
            {
                string uri = not.Uri;
                var score = scores.Where(elem => elem.Item1 == uri).First();
                not.Score = score.Item2;
                retval.Add(not);
            }
            return retval;
        }
    }
}
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blob 32187�{
  "runtimeTarget": {
    "name": ".NETCoreApp,Version=v2.0",
    "signature": "4b41a6e210602c6a3777a59b417311005cd9a9a3"
  },
  "compilationOptions": {},
  "targets": {
    ".NETCoreApp,Version=v2.0": {
      "master/1.0.0": {
        "dependencies": {
          "Accord.MachineLearning": "3.8.0",
          "Microsoft.Extensions.Configuration": "2.0.0",
          "Newtonsoft.Json": "10.0.3"
        },
        "runtime": {
          "master.dll": {}
        }
      },
      "Accord/3.8.0": {
        "runtime": {
          "lib/netstandard2.0/Accord.dll": {}
        }
      },
      "Accord.MachineLearning/3.8.0": {
        "dependencies": {
          "Accord": "3.8.0",
          "Accord.Math": "3.8.0",
          "Accord.Statistics": "3.8.0"
        },
        "runtime": {
          "lib/netstandard2.0/Accord.MachineLearning.dll": {}
        }
      },
      "Accord.Math/3.8.0": {
        "dependencies": {
          "Accord": "3.8.0"
        },
        "runtime": {
          "lib/netstandard2.0/Accord.Math.Core.dll": {},
          "lib/netstandard2.0/Accord.Math.dll": {}
        }
      },
      "Accord.Statistics/3.8.0": {
        "dependencies": {
          "Accord": "3.8.0",
          "Accord.Math": "3.8.0"
        },
        "runtime": {
          "lib/netstandard2.0/Accord.Statistics.dll": {}
        }
      },
      "Microsoft.CSharp/4.3.0": {
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Dynamic.Runtime": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Linq": "4.3.0",
          "System.Linq.Expressions": "4.3.0",
          "System.ObjectModel": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Extensions": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Reflection.TypeExtensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0",
          "System.Threading": "4.3.0"
        }
      },
      "Microsoft.Extensions.Configuration/2.0.0": {
        "dependencies": {
          "Microsoft.Extensions.Configuration.Abstractions": "2.0.0"
        },
        "runtime": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.dll": {}
        }
      },
      "Microsoft.Extensions.Configuration.Abstractions/2.0.0": {
        "dependencies": {
          "Microsoft.Extensions.Primitives": "2.0.0"
        },
        "runtime": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.Abstractions.dll": {}
        }
      },
      "Microsoft.Extensions.Primitives/2.0.0": {
        "dependencies": {
          "System.Runtime.CompilerServices.Unsafe": "4.4.0"
        },
        "runtime": {
          "lib/netstandard2.0/Microsoft.Extensions.Primitives.dll": {}
        }
      },
      "Microsoft.NETCore.Targets/1.1.0": {},
      "Newtonsoft.Json/10.0.3": {
        "dependencies": {
          "Microsoft.CSharp": "4.3.0",
          "System.ComponentModel.TypeConverter": "4.3.0",
          "System.Runtime.Serialization.Formatters": "4.3.0",
          "System.Runtime.Serialization.Primitives": "4.3.0",
          "System.Xml.XmlDocument": "4.3.0"
        },
        "runtime": {
          "lib/netstandard1.3/Newtonsoft.Json.dll": {}
        }
      },
      "System.Collections/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Collections.NonGeneric/4.3.0": {
        "dependencies": {
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        }
      },
      "System.Collections.Specialized/4.3.0": {
        "dependencies": {
          "System.Collections.NonGeneric": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Globalization.Extensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        }
      },
      "System.ComponentModel/4.3.0": {
        "dependencies": {
          "System.Runtime": "4.3.0"
        }
      },
      "System.ComponentModel.Primitives/4.3.0": {
        "dependencies": {
          "System.ComponentModel": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.ComponentModel.TypeConverter/4.3.0": {
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Collections.NonGeneric": "4.3.0",
          "System.Collections.Specialized": "4.3.0",
          "System.ComponentModel": "4.3.0",
          "System.ComponentModel.Primitives": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Linq": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Extensions": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Reflection.TypeExtensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        }
      },
      "System.Diagnostics.Debug/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Dynamic.Runtime/4.3.0": {
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Linq": "4.3.0",
          "System.Linq.Expressions": "4.3.0",
          "System.ObjectModel": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Emit": "4.3.0",
          "System.Reflection.Emit.ILGeneration": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Reflection.TypeExtensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        }
      },
      "System.Globalization/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Globalization.Extensions/4.3.0": {
        "dependencies": {
          "System.Globalization": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0"
        },
        "runtimeTargets": {
          "runtime/unix/lib/_._": {
            "rid": "unix",
            "assetType": "runtime"
          },
          "runtime/win/lib/_._": {
            "rid": "win",
            "assetType": "runtime"
          }
        }
      },
      "System.IO/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        }
      },
      "System.IO.FileSystem/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.IO": "4.3.0",
          "System.IO.FileSystem.Primitives": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Handles": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        }
      },
      "System.IO.FileSystem.Primitives/4.3.0": {
        "dependencies": {
          "System.Runtime": "4.3.0"
        }
      },
      "System.Linq/4.3.0": {
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0"
        }
      },
      "System.Linq.Expressions/4.3.0": {
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.IO": "4.3.0",
          "System.Linq": "4.3.0",
          "System.ObjectModel": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Emit": "4.3.0",
          "System.Reflection.Emit.ILGeneration": "4.3.0",
          "System.Reflection.Emit.Lightweight": "4.3.0",
          "System.Reflection.Extensions": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Reflection.TypeExtensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        }
      },
      "System.ObjectModel/4.3.0": {
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Threading": "4.3.0"
        }
      },
      "System.Reflection/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.IO": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Reflection.Emit/4.3.0": {
        "dependencies": {
          "System.IO": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Emit.ILGeneration": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Reflection.Emit.ILGeneration/4.3.0": {
        "dependencies": {
          "System.Reflection": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Reflection.Emit.Lightweight/4.3.0": {
        "dependencies": {
          "System.Reflection": "4.3.0",
          "System.Reflection.Emit.ILGeneration": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Reflection.Extensions/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Reflection": "4.3.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Reflection.Primitives/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Reflection.TypeExtensions/4.3.0": {
        "dependencies": {
          "System.Reflection": "4.3.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Resources.ResourceManager/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Globalization": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Runtime/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0"
        }
      },
      "System.Runtime.CompilerServices.Unsafe/4.4.0": {
        "runtime": {
          "lib/netstandard2.0/System.Runtime.CompilerServices.Unsafe.dll": {}
        }
      },
      "System.Runtime.Extensions/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Runtime.Handles/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Runtime.InteropServices/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Handles": "4.3.0"
        }
      },
      "System.Runtime.Serialization.Formatters/4.3.0": {
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Serialization.Primitives": "4.3.0"
        }
      },
      "System.Runtime.Serialization.Primitives/4.3.0": {
        "dependencies": {
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Text.Encoding/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Text.Encoding.Extensions/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0",
          "System.Text.Encoding": "4.3.0"
        }
      },
      "System.Text.RegularExpressions/4.3.0": {
        "dependencies": {
          "System.Runtime": "4.3.0"
        }
      },
      "System.Threading/4.3.0": {
        "dependencies": {
          "System.Runtime": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        }
      },
      "System.Threading.Tasks/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Threading.Tasks.Extensions/4.3.0": {
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        }
      },
      "System.Xml.ReaderWriter/4.3.0": {
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.IO": "4.3.0",
          "System.IO.FileSystem": "4.3.0",
          "System.IO.FileSystem.Primitives": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Text.Encoding.Extensions": "4.3.0",
          "System.Text.RegularExpressions": "4.3.0",
          "System.Threading.Tasks": "4.3.0",
          "System.Threading.Tasks.Extensions": "4.3.0"
        }
      },
      "System.Xml.XmlDocument/4.3.0": {
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.IO": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Threading": "4.3.0",
          "System.Xml.ReaderWriter": "4.3.0"
        }
      }
    }
  },
  "libraries": {
    "master/1.0.0": {
      "type": "project",
      "serviceable": false,
      "sha512": ""
    },
    "Accord/3.8.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-7kJrB570dO5ELim+2KWQNozuvWO9/BuZfZspdFy36fcWPNF2CEccblLuILeUlI8QJYd2DlBy0bfK8BlCx/uayA==",
      "path": "accord/3.8.0",
      "hashPath": "accord.3.8.0.nupkg.sha512"
    },
    "Accord.MachineLearning/3.8.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-6d8HY6/S4t5LBgD4YWrHISDX4q9s/caBu4fbHhq5RH2U4ETbtnDcvwgtsqGHKH1FyPylWFOniYjLO4B4xkEEuw==",
      "path": "accord.machinelearning/3.8.0",
      "hashPath": "accord.machinelearning.3.8.0.nupkg.sha512"
    },
    "Accord.Math/3.8.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-K3dzeQjDIrwRnoTRoMOoIbul2Uc0B8cnEtdrSlirmIo37C+jVkmYpJzme/z4Kg99XR2Vj5W5TTNlhjn+AKR+8A==",
      "path": "accord.math/3.8.0",
      "hashPath": "accord.math.3.8.0.nupkg.sha512"
    },
    "Accord.Statistics/3.8.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-8WsmCE31Qdy3FmRvwtAY3F9/fJEi/6uyLQrhOvSI6pP6gpoaacmCrJRIphkGf2EB8gKHRWLAc4UXr1OOPHxkmQ==",
      "path": "accord.statistics/3.8.0",
      "hashPath": "accord.statistics.3.8.0.nupkg.sha512"
    },
    "Microsoft.CSharp/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-P+MBhIM0YX+JqROuf7i306ZLJEjQYA9uUyRDE+OqwUI5sh41e2ZbPQV3LfAPh+29cmceE1pUffXsGfR4eMY3KA==",
      "path": "microsoft.csharp/4.3.0",
      "hashPath": "microsoft.csharp.4.3.0.nupkg.sha512"
    },
    "Microsoft.Extensions.Configuration/2.0.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-SsI4RqI8EH00+cYO96tbftlh87sNUv1eeyuBU1XZdQkG0RrHAOjWgl7P0FoLeTSMXJpOnfweeOWj2d1/5H3FxA==",
      "path": "microsoft.extensions.configuration/2.0.0",
      "hashPath": "microsoft.extensions.configuration.2.0.0.nupkg.sha512"
    },
    "Microsoft.Extensions.Configuration.Abstractions/2.0.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-rHFrXqMIvQNq51H8RYTO4IWmDOYh8NUzyqGlh0xHWTP6XYnKk7Ryinys2uDs+Vu88b3AMlM3gBBSs78m6OQpYQ==",
      "path": "microsoft.extensions.configuration.abstractions/2.0.0",
      "hashPath": "microsoft.extensions.configuration.abstractions.2.0.0.nupkg.sha512"
    },
    "Microsoft.Extensions.Primitives/2.0.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-ukg53qNlqTrK38WA30b5qhw0GD7y3jdI9PHHASjdKyTcBHTevFM2o23tyk3pWCgAV27Bbkm+CPQ2zUe1ZOuYSA==",
      "path": "microsoft.extensions.primitives/2.0.0",
      "hashPath": "microsoft.extensions.primitives.2.0.0.nupkg.sha512"
    },
    "Microsoft.NETCore.Targets/1.1.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-aOZA3BWfz9RXjpzt0sRJJMjAscAUm3Hoa4UWAfceV9UTYxgwZ1lZt5nO2myFf+/jetYQo4uTP7zS8sJY67BBxg==",
      "path": "microsoft.netcore.targets/1.1.0",
      "hashPath": "microsoft.netcore.targets.1.1.0.nupkg.sha512"
    },
    "Newtonsoft.Json/10.0.3": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-hSXaFmh7hNCuEoC4XNY5DrRkLDzYHqPx/Ik23R4J86Z7PE/Y6YidhG602dFVdLBRSdG6xp9NabH3dXpcoxWvww==",
      "path": "newtonsoft.json/10.0.3",
      "hashPath": "newtonsoft.json.10.0.3.nupkg.sha512"
    },
    "System.Collections/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-3Dcj85/TBdVpL5Zr+gEEBUuFe2icOnLalmEh9hfck1PTYbbyWuZgh4fmm2ysCLTrqLQw6t3TgTyJ+VLp+Qb+Lw==",
      "path": "system.collections/4.3.0",
      "hashPath": "system.collections.4.3.0.nupkg.sha512"
    },
    "System.Collections.NonGeneric/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-prtjIEMhGUnQq6RnPEYLpFt8AtLbp9yq2zxOSrY7KJJZrw25Fi97IzBqY7iqssbM61Ek5b8f3MG/sG1N2sN5KA==",
      "path": "system.collections.nongeneric/4.3.0",
      "hashPath": "system.collections.nongeneric.4.3.0.nupkg.sha512"
    },
    "System.Collections.Specialized/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-Epx8PoVZR0iuOnJJDzp7pWvdfMMOAvpUo95pC4ScH2mJuXkKA2Y4aR3cG9qt2klHgSons1WFh4kcGW7cSXvrxg==",
      "path": "system.collections.specialized/4.3.0",
      "hashPath": "system.collections.specialized.4.3.0.nupkg.sha512"
    },
    "System.ComponentModel/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-VyGn1jGRZVfxnh8EdvDCi71v3bMXrsu8aYJOwoV7SNDLVhiEqwP86pPMyRGsDsxhXAm2b3o9OIqeETfN5qfezw==",
      "path": "system.componentmodel/4.3.0",
      "hashPath": "system.componentmodel.4.3.0.nupkg.sha512"
    },
    "System.ComponentModel.Primitives/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-j8GUkCpM8V4d4vhLIIoBLGey2Z5bCkMVNjEZseyAlm4n5arcsJOeI3zkUP+zvZgzsbLTYh4lYeP/ZD/gdIAPrw==",
      "path": "system.componentmodel.primitives/4.3.0",
      "hashPath": "system.componentmodel.primitives.4.3.0.nupkg.sha512"
    },
    "System.ComponentModel.TypeConverter/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-16pQ6P+EdhcXzPiEK4kbA953Fu0MNG2ovxTZU81/qsCd1zPRsKc3uif5NgvllCY598k6bI0KUyKW8fanlfaDQg==",
      "path": "system.componentmodel.typeconverter/4.3.0",
      "hashPath": "system.componentmodel.typeconverter.4.3.0.nupkg.sha512"
    },
    "System.Diagnostics.Debug/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-ZUhUOdqmaG5Jk3Xdb8xi5kIyQYAA4PnTNlHx1mu9ZY3qv4ELIdKbnL/akbGaKi2RnNUWaZsAs31rvzFdewTj2g==",
      "path": "system.diagnostics.debug/4.3.0",
      "hashPath": "system.diagnostics.debug.4.3.0.nupkg.sha512"
    },
    "System.Dynamic.Runtime/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-SNVi1E/vfWUAs/WYKhE9+qlS6KqK0YVhnlT0HQtr8pMIA8YX3lwy3uPMownDwdYISBdmAF/2holEIldVp85Wag==",
      "path": "system.dynamic.runtime/4.3.0",
      "hashPath": "system.dynamic.runtime.4.3.0.nupkg.sha512"
    },
    "System.Globalization/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-kYdVd2f2PAdFGblzFswE4hkNANJBKRmsfa2X5LG2AcWE1c7/4t0pYae1L8vfZ5xvE2nK/R9JprtToA61OSHWIg==",
      "path": "system.globalization/4.3.0",
      "hashPath": "system.globalization.4.3.0.nupkg.sha512"
    },
    "System.Globalization.Extensions/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-FhKmdR6MPG+pxow6wGtNAWdZh7noIOpdD5TwQ3CprzgIE1bBBoim0vbR1+AWsWjQmU7zXHgQo4TWSP6lCeiWcQ==",
      "path": "system.globalization.extensions/4.3.0",
      "hashPath": "system.globalization.extensions.4.3.0.nupkg.sha512"
    },
    "System.IO/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-3qjaHvxQPDpSOYICjUoTsmoq5u6QJAFRUITgeT/4gqkF1bajbSmb1kwSxEA8AHlofqgcKJcM8udgieRNhaJ5Cg==",
      "path": "system.io/4.3.0",
      "hashPath": "system.io.4.3.0.nupkg.sha512"
    },
    "System.IO.FileSystem/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-3wEMARTnuio+ulnvi+hkRNROYwa1kylvYahhcLk4HSoVdl+xxTFVeVlYOfLwrDPImGls0mDqbMhrza8qnWPTdA==",
      "path": "system.io.filesystem/4.3.0",
      "hashPath": "system.io.filesystem.4.3.0.nupkg.sha512"
    },
    "System.IO.FileSystem.Primitives/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-6QOb2XFLch7bEc4lIcJH49nJN2HV+OC3fHDgsLVsBVBk3Y4hFAnOBGzJ2lUu7CyDDFo9IBWkSsnbkT6IBwwiMw==",
      "path": "system.io.filesystem.primitives/4.3.0",
      "hashPath": "system.io.filesystem.primitives.4.3.0.nupkg.sha512"
    },
    "System.Linq/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-5DbqIUpsDp0dFftytzuMmc0oeMdQwjcP/EWxsksIz/w1TcFRkZ3yKKz0PqiYFMmEwPSWw+qNVqD7PJ889JzHbw==",
      "path": "system.linq/4.3.0",
      "hashPath": "system.linq.4.3.0.nupkg.sha512"
    },
    "System.Linq.Expressions/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-PGKkrd2khG4CnlyJwxwwaWWiSiWFNBGlgXvJpeO0xCXrZ89ODrQ6tjEWS/kOqZ8GwEOUATtKtzp1eRgmYNfclg==",
      "path": "system.linq.expressions/4.3.0",
      "hashPath": "system.linq.expressions.4.3.0.nupkg.sha512"
    },
    "System.ObjectModel/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-bdX+80eKv9bN6K4N+d77OankKHGn6CH711a6fcOpMQu2Fckp/Ft4L/kW9WznHpyR0NRAvJutzOMHNNlBGvxQzQ==",
      "path": "system.objectmodel/4.3.0",
      "hashPath": "system.objectmodel.4.3.0.nupkg.sha512"
    },
    "System.Reflection/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-KMiAFoW7MfJGa9nDFNcfu+FpEdiHpWgTcS2HdMpDvt9saK3y/G4GwprPyzqjFH9NTaGPQeWNHU+iDlDILj96aQ==",
      "path": "system.reflection/4.3.0",
      "hashPath": "system.reflection.4.3.0.nupkg.sha512"
    },
    "System.Reflection.Emit/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-228FG0jLcIwTVJyz8CLFKueVqQK36ANazUManGaJHkO0icjiIypKW7YLWLIWahyIkdh5M7mV2dJepllLyA1SKg==",
      "path": "system.reflection.emit/4.3.0",
      "hashPath": "system.reflection.emit.4.3.0.nupkg.sha512"
    },
    "System.Reflection.Emit.ILGeneration/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-59tBslAk9733NXLrUJrwNZEzbMAcu8k344OYo+wfSVygcgZ9lgBdGIzH/nrg3LYhXceynyvTc8t5/GD4Ri0/ng==",
      "path": "system.reflection.emit.ilgeneration/4.3.0",
      "hashPath": "system.reflection.emit.ilgeneration.4.3.0.nupkg.sha512"
    },
    "System.Reflection.Emit.Lightweight/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-oadVHGSMsTmZsAF864QYN1t1QzZjIcuKU3l2S9cZOwDdDueNTrqq1yRj7koFfIGEnKpt6NjpL3rOzRhs4ryOgA==",
      "path": "system.reflection.emit.lightweight/4.3.0",
      "hashPath": "system.reflection.emit.lightweight.4.3.0.nupkg.sha512"
    },
    "System.Reflection.Extensions/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-rJkrJD3kBI5B712aRu4DpSIiHRtr6QlfZSQsb0hYHrDCZORXCFjQfoipo2LaMUHoT9i1B7j7MnfaEKWDFmFQNQ==",
      "path": "system.reflection.extensions/4.3.0",
      "hashPath": "system.reflection.extensions.4.3.0.nupkg.sha512"
    },
    "System.Reflection.Primitives/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-5RXItQz5As4xN2/YUDxdpsEkMhvw3e6aNveFXUn4Hl/udNTCNhnKp8lT9fnc3MhvGKh1baak5CovpuQUXHAlIA==",
      "path": "system.reflection.primitives/4.3.0",
      "hashPath": "system.reflection.primitives.4.3.0.nupkg.sha512"
    },
    "System.Reflection.TypeExtensions/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-7u6ulLcZbyxB5Gq0nMkQttcdBTx57ibzw+4IOXEfR+sXYQoHvjW5LTLyNr8O22UIMrqYbchJQJnos4eooYzYJA==",
      "path": "system.reflection.typeextensions/4.3.0",
      "hashPath": "system.reflection.typeextensions.4.3.0.nupkg.sha512"
    },
    "System.Resources.ResourceManager/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-/zrcPkkWdZmI4F92gL/TPumP98AVDu/Wxr3CSJGQQ+XN6wbRZcyfSKVoPo17ilb3iOr0cCRqJInGwNMolqhS8A==",
      "path": "system.resources.resourcemanager/4.3.0",
      "hashPath": "system.resources.resourcemanager.4.3.0.nupkg.sha512"
    },
    "System.Runtime/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-JufQi0vPQ0xGnAczR13AUFglDyVYt4Kqnz1AZaiKZ5+GICq0/1MH/mO/eAJHt/mHW1zjKBJd7kV26SrxddAhiw==",
      "path": "system.runtime/4.3.0",
      "hashPath": "system.runtime.4.3.0.nupkg.sha512"
    },
    "System.Runtime.CompilerServices.Unsafe/4.4.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-9dLLuBxr5GNmOfl2jSMcsHuteEg32BEfUotmmUkmZjpR3RpVHE8YQwt0ow3p6prwA1ME8WqDVZqrr8z6H8G+Kw==",
      "path": "system.runtime.compilerservices.unsafe/4.4.0",
      "hashPath": "system.runtime.compilerservices.unsafe.4.4.0.nupkg.sha512"
    },
    "System.Runtime.Extensions/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-guW0uK0fn5fcJJ1tJVXYd7/1h5F+pea1r7FLSOz/f8vPEqbR2ZAknuRDvTQ8PzAilDveOxNjSfr0CHfIQfFk8g==",
      "path": "system.runtime.extensions/4.3.0",
      "hashPath": "system.runtime.extensions.4.3.0.nupkg.sha512"
    },
    "System.Runtime.Handles/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-OKiSUN7DmTWeYb3l51A7EYaeNMnvxwE249YtZz7yooT4gOZhmTjIn48KgSsw2k2lYdLgTKNJw/ZIfSElwDRVgg==",
      "path": "system.runtime.handles/4.3.0",
      "hashPath": "system.runtime.handles.4.3.0.nupkg.sha512"
    },
    "System.Runtime.InteropServices/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-uv1ynXqiMK8mp1GM3jDqPCFN66eJ5w5XNomaK2XD+TuCroNTLFGeZ+WCmBMcBDyTFKou3P6cR6J/QsaqDp7fGQ==",
      "path": "system.runtime.interopservices/4.3.0",
      "hashPath": "system.runtime.interopservices.4.3.0.nupkg.sha512"
    },
    "System.Runtime.Serialization.Formatters/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-KT591AkTNFOTbhZlaeMVvfax3RqhH1EJlcwF50Wm7sfnBLuHiOeZRRKrr1ns3NESkM20KPZ5Ol/ueMq5vg4QoQ==",
      "path": "system.runtime.serialization.formatters/4.3.0",
      "hashPath": "system.runtime.serialization.formatters.4.3.0.nupkg.sha512"
    },
    "System.Runtime.Serialization.Primitives/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-Wz+0KOukJGAlXjtKr+5Xpuxf8+c8739RI1C+A2BoQZT+wMCCoMDDdO8/4IRHfaVINqL78GO8dW8G2lW/e45Mcw==",
      "path": "system.runtime.serialization.primitives/4.3.0",
      "hashPath": "system.runtime.serialization.primitives.4.3.0.nupkg.sha512"
    },
    "System.Text.Encoding/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-BiIg+KWaSDOITze6jGQynxg64naAPtqGHBwDrLaCtixsa5bKiR8dpPOHA7ge3C0JJQizJE+sfkz1wV+BAKAYZw==",
      "path": "system.text.encoding/4.3.0",
      "hashPath": "system.text.encoding.4.3.0.nupkg.sha512"
    },
    "System.Text.Encoding.Extensions/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-YVMK0Bt/A43RmwizJoZ22ei2nmrhobgeiYwFzC4YAN+nue8RF6djXDMog0UCn+brerQoYVyaS+ghy9P/MUVcmw==",
      "path": "system.text.encoding.extensions/4.3.0",
      "hashPath": "system.text.encoding.extensions.4.3.0.nupkg.sha512"
    },
    "System.Text.RegularExpressions/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-RpT2DA+L660cBt1FssIE9CAGpLFdFPuheB7pLpKpn6ZXNby7jDERe8Ua/Ne2xGiwLVG2JOqziiaVCGDon5sKFA==",
      "path": "system.text.regularexpressions/4.3.0",
      "hashPath": "system.text.regularexpressions.4.3.0.nupkg.sha512"
    },
    "System.Threading/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-VkUS0kOBcUf3Wwm0TSbrevDDZ6BlM+b/HRiapRFWjM5O0NS0LviG0glKmFK+hhPDd1XFeSdU1GmlLhb2CoVpIw==",
      "path": "system.threading/4.3.0",
      "hashPath": "system.threading.4.3.0.nupkg.sha512"
    },
    "System.Threading.Tasks/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-LbSxKEdOUhVe8BezB/9uOGGppt+nZf6e1VFyw6v3DN6lqitm0OSn2uXMOdtP0M3W4iMcqcivm2J6UgqiwwnXiA==",
      "path": "system.threading.tasks/4.3.0",
      "hashPath": "system.threading.tasks.4.3.0.nupkg.sha512"
    },
    "System.Threading.Tasks.Extensions/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-npvJkVKl5rKXrtl1Kkm6OhOUaYGEiF9wFbppFRWSMoApKzt2PiPHT2Bb8a5sAWxprvdOAtvaARS9QYMznEUtug==",
      "path": "system.threading.tasks.extensions/4.3.0",
      "hashPath": "system.threading.tasks.extensions.4.3.0.nupkg.sha512"
    },
    "System.Xml.ReaderWriter/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-GrprA+Z0RUXaR4N7/eW71j1rgMnEnEVlgii49GZyAjTH7uliMnrOU3HNFBr6fEDBCJCIdlVNq9hHbaDR621XBA==",
      "path": "system.xml.readerwriter/4.3.0",
      "hashPath": "system.xml.readerwriter.4.3.0.nupkg.sha512"
    },
    "System.Xml.XmlDocument/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-lJ8AxvkX7GQxpC6GFCeBj8ThYVyQczx2+f/cWHJU8tjS7YfI6Cv6bon70jVEgs2CiFbmmM8b9j1oZVx0dSI2Ww==",
      "path": "system.xml.xmldocument/4.3.0",
      "hashPath": "system.xml.xmldocument.4.3.0.nupkg.sha512"
    }
  }
}
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blob 3904�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;

namespace master.Selection
{
    class DynamicSelector : Selector
    {
        private int[,] M;
        private bool[,] keep;
        private INotification[] relevantNotifications;

        public DynamicSelector(List<INotification> unsortedNotifications, int dataconstraint) : base(unsortedNotifications, dataconstraint)
        {
            DP();
        }

        public override INotification[] getSelection()
        {
            var retList = new List<INotification>();
            int k = dataConstraint;
            for (int i = relevantNotifications.Length - 1; i >= 0; i--)
            {
                if (keep[i, k])
                {
                    retList.Add(relevantNotifications[i]);
                    k -= relevantNotifications[i].DataCost;
                }
            }
            Console.WriteLine($"Capacity: {dataConstraint}, best score: {retList.Sum(elem => elem.Score)}, total used: {retList.Sum(elem => elem.DataCost)}");
            /*
            foreach (var elem in retList)
            {
                Console.WriteLine($"Dynamic selection: {elem.Uri}, {elem.Score}, {elem.DataCost}");
            }
            */
            return retList.ToArray();
        }

        private void DP()
        {
            relevantNotifications = notifications.Where(notification => notification.DataCost < dataConstraint).ToArray();
            var nots = relevantNotifications;
            if (dataConstraint == 0 || nots.Length == 0)
            {
                return;
            }
            Array.Sort(nots, notificationComparer);
            var old = new double[dataConstraint + 1];
            var curr = new double[0];
            keep = new bool[nots.Length, dataConstraint + 1];
            /*
            for (int j = 0; j <= dataConstraint; j++)
            {
                M[0, j] = 0;
            }
            */

            for (int i = 0; i < nots.Length; i++)
            {
                curr = new double[dataConstraint + 1];
                for (int j = 0; j <= dataConstraint; j++)
                {
                    // Special case to avoid index out of range
                    if (i == 0)
                    {
                        if (nots[i].DataCost > j)
                        {
                            curr[j] = 0;
                            keep[i, j] = false;
                        }
                        else
                        {
                            curr[j] = nots[i].Score;
                            keep[i, j] = true;
                        }
                        continue;
                    }
                    if (nots[i].DataCost > j)
                    {
                        curr[j] = old[j];
                        keep[i, j] = false;
                    }
                    else
                    {
                        double opt1 = old[j];
                        double opt2 = old[j - nots[i].DataCost] +  nots[i].Score;
                        if (opt1 > opt2)
                        {
                            curr[j] = opt1;
                            keep[i, j] = false;
                        }
                        else
                        {
                            curr[j] = opt2;
                            keep[i, j] = true;
                        }
                    }
                }
                old = curr;
            }
        }

        private int notificationComparer(INotification notX, INotification notY)
        {
            return notX.DataCost - notY.DataCost;
        }

        public override INotification[] nextBatch()
        {
            throw new NotImplementedException();
        }

    }
}
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blob 6356�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using Newtonsoft.Json;

namespace master.SpotifyAPI
{
    class SpotifyAPIPublic
    {
        private HttpClient HttpClient;
        private string ApiBase = "https://api.spotify.com/v1/";
        // private string Callback;
        private ClietTokenManager TokenManager;

        public SpotifyAPIPublic()
        {
            this.HttpClient = new HttpClient();
            this.TokenManager = new ClietTokenManager(this.HttpClient);
        }

        private Task<HttpResponseMessage> GetAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetAsync(uri);
        }

        private Task<string> GetStringAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            var response = HttpClient.GetAsync(uri).Result;
            while (response.StatusCode == (System.Net.HttpStatusCode)429)
            {
                var waitDuration = response.Headers.GetValues("Retry-After");
                int seconds = int.Parse(waitDuration.First());
                Console.WriteLine("Responsecode 429, retrying in " + seconds + "seconds");
                System.Threading.Thread.Sleep(seconds * 1000);
                response = HttpClient.GetAsync(uri).Result;
            }
            return response.Content.ReadAsStringAsync();
        }

        public JObject GetSpotifyResource(string spotifyUri)
        {
            string[] subStrings = spotifyUri.Split(':');
            string endpoint = String.Format("{0}s/{1}", subStrings[1], subStrings[2]);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public List<JObject> GetMultipleSpotifyResources(string[] spotifyUris)
        {
            List<JObject> retVal = new List<JObject>();

            Dictionary<string, IEnumerable<string>> uriDict = new Dictionary<string, IEnumerable<string>>();
            uriDict["tracks"] = spotifyUris.Where(elem => elem.Split(":")[1] == "track");
            uriDict["albums"] = spotifyUris.Where(elem => elem.Split(":")[1] == "album");
            uriDict["artists"] = spotifyUris.Where(elem => elem.Split(":")[1] == "artist");
            var taskList = generateTasks(uriDict);
            Console.WriteLine("Number of tasks: " + taskList.Count);
            while (taskList.Count > 0)
            {
                int index = Task.WaitAny(taskList.ToArray());
                Task<string> task = (Task<string>)taskList[index];
                taskList.RemoveAt(index);
                JObject result = JObject.Parse(task.Result);

                JArray resultArr = JArray.Parse("[]");
                try
                {
                    resultArr = result.ContainsKey("tracks") ? (JArray)result["tracks"] :
                        result.ContainsKey("albums") ? (JArray)result["albums"] : (JArray)result["artists"];
                }
                catch (Exception e)
                {
                    Console.WriteLine(e.StackTrace);
                    Console.WriteLine(result.ToString());
                }
                // TODO extract correct array
                retVal.AddRange(resultArr.Select(elem => (JObject)elem));
            }
            return retVal;
        }

        private List<Task> generateTasks(Dictionary<string, IEnumerable<string>> uriDict)
        {
            List<Task> taskList = new List<Task>();
            foreach (var kv in uriDict)
            {
                List<List<string>> subList = new List<List<string>>();
                List<string> value = kv.Value.ToList();
                int n = 20;
                while (value.Count > 0)
                {
                    if (value.Count > 20)
                    {
                        n = 20;
                    }
                    else
                    {
                        n = value.Count;
                    }
                    subList.Add(value.GetRange(0, n));
                    value.RemoveRange(0, n);
                }
                foreach (var list in subList)
                {
                    var idList = list.Select(elem => elem.Split(":")[2]);
                    var getParameters = string.Join(',', idList);
                    taskList.Add(GetStringAsyncValidToken(string.Format("{0}{1}?ids={2}", this.ApiBase, kv.Key, getParameters)));
                }
            }
            return taskList;
        }

        public List<JObject> GetArtistAlbums(string artistURI)
        {
            List<JObject> retVal = new List<JObject>();
            string uri = string.Format("{0}artists/{1}/albums", ApiBase, artistURI.Split(':')[2]);

            string result = GetStringAsyncValidToken(uri).Result;
            var albums = JObject.Parse(result);
            JArray array = (JArray)albums["items"];
            foreach (JObject album in array)
            {
                retVal.Add(album);
            }
            return retVal;
        }

        public string GetPreview(string previewUrl)
        {
            var response = GetAsyncValidToken(previewUrl).Result;
            byte[] content = response.Content.ReadAsByteArrayAsync().Result;
            return Convert.ToBase64String(content);
        }

        public void TestTimeout()
        {
            TokenManager.RefreshAccessToken();
            var response = HttpClient.GetAsync(this.ApiBase + "tracks/3n3Ppam7vgaVa1iaRUc9Lp").Result;
            Console.WriteLine("Http code: " + response.StatusCode);
            if (response.StatusCode == (System.Net.HttpStatusCode)429)
            {
                foreach(var header in response.Headers)
                {
                    Console.WriteLine(string.Format("Header key: {0} Value: {1}", header.Key, header.Value));
                }
            }
        }
    }
}
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blob 3126�using System;
using System.Collections.Generic;
using System.Text;
using System.IO;
using master.Selection;
using System.Linq;

namespace master
{
    static class performanceTesting
    {
        public static void testPerformance(string fbT, string selectorType, List<INotification> notifications, int minConstraint, int maxConstraint, int step)
        {
            long totalCost = 0;
            long totalScore = 0;
            int maxCost = 0;
            foreach (var not in notifications)
            {
                totalCost += not.DataCost;
                totalScore += not.Score;
                if (not.DataCost > maxCost)
                {
                    maxCost = not.DataCost;
                }
            }

            Console.WriteLine(maxCost);
            System.Environment.Exit(0);

            string filename = $"{fbT}{selectorType}Test_{notifications.Count}notifications_{minConstraint},{totalCost},{step},{maxCost}.csv";
            Console.WriteLine($"Writing to file: {filename}");
            using (StreamWriter file = new StreamWriter($"/home/matsj54/testResults/{filename}"))
            {
                var inVal = new List<INotification>(notifications);
                file.WriteLine($"constraint,score,cost,numberofitems");
                for (int constraint = minConstraint; constraint <= totalCost; constraint += step)
                {
                    try
                    {
                        Console.WriteLine($"On loop {(constraint - minConstraint) / step} of {(totalCost - minConstraint) / step}");
                        if (constraint >= totalCost)
                        {
                            file.WriteLine($"{constraint},{totalScore},{totalCost},{notifications.Count}");
                            continue;
                        }
                        Selector selector = getSelector(selectorType, inVal, constraint);
                        var selection = selector.getSelection();
                        Console.WriteLine($"{constraint},{selection.Sum(elem => elem.Score)},{selection.Sum(elem => elem.DataCost)},{selection.Length}");
                        file.WriteLine($"{constraint},{selection.Sum(elem => elem.Score)},{selection.Sum(elem => elem.DataCost)},{selection.Length}");
                    }
                    catch(Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                }
            }
        }

        private static Selector getSelector(string selector, List<INotification> notifications, int constraint)
        {
            switch (selector)
            {
                case "greedy":
                    return new GreedySelector(notifications, constraint);
                case "dynamic":
                    return new DynamicSelector(notifications, constraint);
                default:
                    return new GreedySelector(notifications, constraint);
            }  
        }
    }
}
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blob 12665�using System;
using System.Text;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;
using System.Threading;
using master.HttpService;
using System.Collections.Specialized;
using master.Firebase;
using System.Security.Cryptography;
using master.Scheduling;


namespace master.UserService
{
    class UserAgent
    {
        //private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<INotification> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;
        public Mutex mutex;
        private string waitingforID;
        private JObject update;
        private bool isWaitingForUpdate;
        private FirebaseCredentials FBC;
        
        private double currNetwork;
        private double powerConstraint;
        private double networkConstraint;
        private string validationString;
        private string firebaseToken;

        public UserAgent(string fbToken, Dictionary<string, object> classStore)
        {
            //this.UserId = id;
            this.firebaseToken = fbToken;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            //HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<INotification>();
            FollowedArtists = new List<string>();
            this.mutex = new Mutex();
            this.FBC = (FirebaseCredentials) classStore["FirebaseCredentials"];
            this.isWaitingForUpdate = false;
        }

        public void initSpotify(NameValueCollection queryParams)
        {
            JObject postResponse = getInitResponse(queryParams);
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(HttpClient, postResponse);
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2018, 02, 20);
        }

        private JObject getInitResponse(NameValueCollection queryParams)
        {
            string authCode = queryParams["code"];
            try
            {
                this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
                string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
                string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
                string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
                string callback = string.Format("http://{0}/callback", globalIP);
                var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

                var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
                return JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return new JObject();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        public void UpdateConstraints(JObject queryParams)
        {
            //currPower = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            currNetwork = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams[""].ToString()));
            validationString = queryParams["validation"].ToString();
        }

        public bool CheckValidation(string sentValidation)
        {
            return validationString == sentValidation;
        }

        public void UpdateCurrentConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            powerConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            networkConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["network"]));
        }

        public List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            mutex.WaitOne();
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            var notificationsWithoutScore = newObjects.Select(obj => notificationFactory.GetNotification(obj["uri"].ToString(), this));
            var notifications = ScoreNotificationsBatch(notificationsWithoutScore.ToArray());
            OutboundNotifications.AddRange(notifications);
            LastNotificationUpdate = DateTime.Now;
            mutex.ReleaseMutex();
        }
        /*
        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }
        */

        private INotification[] ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications = nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<INotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            UpdateUsersFollowedArtists();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = EvaluationFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            return scoredNotifications.ToArray();
        }
        /*
        private void updateNotificationsAndSend()
        {
            INotification[] notifications = GenerateNotifications();
            notifications = ScoreNotificationsBatch(notifications);
            GreedyScheduler scheduler = new GreedyScheduler();

        }*/

        public void SendNotifications(INotification[] notifications, string id)
        {
            Console.WriteLine("sending notification");
            if (notifications.Length == 1)
            {
                FBC.SendNotification(notifications[0], firebaseToken, id);
            }
            else
            {
                FBC.SendBatch(notifications, firebaseToken, id);
            }
        }

        public void DeliverUpdate(JObject postMessage)
        {
            mutex.WaitOne();
            update = postMessage;
            mutex.ReleaseMutex();
        }

        private string getID()
        {
            var uris = OutboundNotifications.Select(not => not.Uri);
            string urisAsString = String.Join("", uris);
            SHA256 sHA256 = SHA256.Create();
            string toHash = urisAsString + firebaseToken + DateTime.Now.ToString();
            var shaBytes = sHA256.ComputeHash(Encoding.UTF8.GetBytes(toHash));
            return Convert.ToBase64String(shaBytes);
        }

        public async Task Start()
        {
            while (true)
            {
                UpdateOutboundResources();
                Console.WriteLine(OutboundNotifications.Count);
                if (OutboundNotifications.Count > 0)
                {
                    Scheduler scheduler;
                    try
                    {
                         scheduler = new GreedyScheduler(OutboundNotifications);
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                    try
                    {
                        scheduler = new GreedyScheduler(OutboundNotifications);
                        var batch = scheduler.nextBatch();
                        SendNotifications(scheduler.nextBatch(), getID());
                        // TODO: make sure the notifications confirmed send
                        foreach (var not in batch)
                        {
                            OutboundNotifications.Remove(not);
                        }
                        Task timer = Task.Run(() => Thread.Sleep(10000));
                        while (!timer.IsCompleted)
                        {
                            mutex.WaitOne();
                            // wait for update here
                            mutex.ReleaseMutex();
                        }
                    }
                    catch (SchedulingException)
                    {
                        Console.WriteLine("Scheduling complete");
                    }
                }
                Thread.Sleep(600000);
            }

        }
    }
}
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blob 13788�using System;
using System.Text;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;
using System.Threading;
using master.HttpService;
using System.Collections.Specialized;
using master.Firebase;
using System.Security.Cryptography;
using master.Selection;


namespace master.UserService
{
    class UserAgent
    {
        //private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<INotification> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;
        public Mutex mutex;
        private string waitingforID;
        private JObject update;
        private bool isWaitingForUpdate;
        private FirebaseCredentials FBC;
        
        private double currNetwork;
        private double powerConstraint;
        private int networkConstraint;
        private string validationString;
        private string firebaseToken;

        public UserAgent(string fbToken, Dictionary<string, object> classStore)
        {
            //this.UserId = id;
            this.firebaseToken = fbToken;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            //HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<INotification>();
            FollowedArtists = new List<string>();
            this.mutex = new Mutex();
            this.FBC = (FirebaseCredentials) classStore["FirebaseCredentials"];
            this.isWaitingForUpdate = false;
        }

        public void initSpotify(NameValueCollection queryParams)
        {
            JObject postResponse = getInitResponse(queryParams);
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(HttpClient, postResponse);
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2018, 02, 20);
        }

        private JObject getInitResponse(NameValueCollection queryParams)
        {
            string authCode = queryParams["code"];
            try
            {
                this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
                string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
                string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
                string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
                string callback = string.Format("http://{0}/callback", globalIP);
                var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

                var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
                return JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return new JObject();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        public void UpdateConstraints(JObject queryParams)
        {
            //currPower = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            currNetwork = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams[""].ToString()));
            validationString = queryParams["validation"].ToString();
        }

        public bool CheckValidation(string sentValidation)
        {
            return validationString == sentValidation;
        }

        public void UpdateCurrentConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            powerConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            networkConstraint = int.Parse(System.Web.HttpUtility.UrlDecode(queryParams["network"]));
        }

        public List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            mutex.WaitOne();
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            var notificationsWithoutScore = newObjects.Select(obj => notificationFactory.GetNotification(obj["uri"].ToString(), this));
            var notifications = ScoreNotificationsBatch(notificationsWithoutScore.ToArray());
            OutboundNotifications.AddRange(notifications);
            LastNotificationUpdate = DateTime.Now;
            mutex.ReleaseMutex();
        }
        /*
        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }
        */

        private INotification[] ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications = nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<INotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            UpdateUsersFollowedArtists();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = EvaluationFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            return scoredNotifications.ToArray();
        }
        /*
        private void updateNotificationsAndSend()
        {
            INotification[] notifications = GenerateNotifications();
            notifications = ScoreNotificationsBatch(notifications);
            GreedyScheduler scheduler = new GreedyScheduler();

        }*/

        public void SendNotifications(INotification[] notifications, string id)
        {
            Console.WriteLine("sending notification");
            if (notifications.Length == 1)
            {
                FBC.SendNotification(notifications[0], firebaseToken, id);
            }
            else
            {
                FBC.SendBatch(notifications, firebaseToken, id);
            }
        }

        public void DeliverUpdate(JObject postMessage)
        {
            mutex.WaitOne();
            update = postMessage;
            mutex.ReleaseMutex();
        }

        private string getID()
        {
            var uris = OutboundNotifications.Select(not => not.Uri);
            string urisAsString = String.Join("", uris);
            SHA256 sHA256 = SHA256.Create();
            string toHash = urisAsString + firebaseToken + DateTime.Now.ToString();
            var shaBytes = sHA256.ComputeHash(Encoding.UTF8.GetBytes(toHash));
            return Convert.ToBase64String(shaBytes);
        }

        public async Task Start()
        {
            while (true)
            {
                if (true)
                {
                    try
                    {
                        UpdateOutboundResources();
                        //performanceTesting.testPerformance("greedy", OutboundNotifications, 100000, 1000000000, 200000);
                        performanceTesting.testPerformance("dynamic", OutboundNotifications, 100000, 1000000000, 200000);
                        return;
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                }
                UpdateOutboundResources();
                if (OutboundNotifications.Count > 0)
                {
                    Selector scheduler;
                    /*
                    try
                    {
                         scheduler = new DynamicSelector(OutboundNotifications, networkConstraint);
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                    */
                    try
                    {
                        scheduler = new DynamicSelector(OutboundNotifications, 4000000);
                        var greedyscheduler = new GreedySelector(OutboundNotifications, 4000000);
                        var batch = scheduler.getSelection();
                        greedyscheduler.getSelection();
                        SendNotifications(batch, getID());
                        // TODO: make sure the notifications confirmed send
                        foreach (var not in batch)
                        {
                            OutboundNotifications.Remove(not);
                        }
                        Task timer = Task.Run(() => Thread.Sleep(10000));
                        while (!timer.IsCompleted)
                        {
                            mutex.WaitOne();
                            // wait for update here
                            mutex.ReleaseMutex();
                        }
                    }
                    catch (Exception e)
                    {
                        if (e is SelectionException)
                        {
                            Console.WriteLine("Scheduling complete");
                        }
                        else
                        {
                            Console.WriteLine(e.Message);
                            Console.WriteLine(e.StackTrace);
                        }
                    }
                }
                Thread.Sleep(600000);
            }

        }
    }
}
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blob 2761�using System;
using System.Collections.Generic;
using System.Linq;
using System.Net.Http;
using System.Text;
using System.IO;

namespace master.Selection
{
    class GreedySelector : Selector
    {
        private List<INotification> sortedArray;

        public GreedySelector(List<INotification> unsortedNotifications, int dataconstraint) : base(unsortedNotifications, dataconstraint)
        {
        }

        public override INotification[] getSelection()
        {
            orderNotifications();
            long totalData = 0;
            int i = 0;
            var retVal = new List<INotification>();
            while(totalData < dataConstraint && sortedArray.Count > 0)
            {
                var next = sortedArray[i];
                i++;
                if (i >= sortedArray.Count)
                {
                    break;
                }
                if (totalData + next.DataCost > dataConstraint)
                {
                    continue;
                }
                retVal.Add(next);
                totalData += next.DataCost;
            }
            /*
            foreach (var elem in retVal)
            {
                Console.WriteLine($"greedy selection: {elem.Uri}, {elem.Score}, {elem.DataCost}");
            }
            */
            double totalscore = retVal.Sum(elem => elem.Score);
            return retVal.ToArray();
        }

        public override INotification[] nextBatch()
        {
            if (sortedArray.Count <= 0)
            {
                throw new SelectionException();
            }
            var retVal = sortedArray[sortedArray.Count-1];
            sortedArray.RemoveAt(sortedArray.Count - 1);
            return new INotification[] { retVal};
        }

        public void orderNotifications()
        {
            var items = new List<INotification>(notifications);
            items.Sort(compareNotificationsData);
            this.sortedArray = items;
        }

        private int compareNotificationsData(INotification notX, INotification notY)
        {
            try
            {
                double totalX = notX.Score / notX.DataCost;
                double totalY = notY.Score / notY.DataCost;

                if (totalX < totalY)
                {
                    return -1;
                }
                else if(totalX == totalY)
                {
                    return 0;
                }
                return 1;
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return 0;
        }

    }
}
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commit 241�tree 32c263b17ef5da7317798c3c1cf19d6b745f3d7b
parent 58559eb2ad0647a098a64cd3916e04d99492a501
author Mats Jonassen <matsj54@gmail.com> 1520953622 +0100
committer Mats Jonassen <matsj54@gmail.com> 1520953622 +0100

Swapped to linearRegressor
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blob 97�/masterDotnet/.vs
/masterDotnet/master/bin/
/masterDotnet/master/obj/
/masterPython/__pycache__/
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commit 222�tree 83b0da48776a22bf88bb4f99eb480c2aa8d3981b
parent 90f6e92f6470a4d26a49a1891a7cbb62d3ecafe9
author root <mats.jonassen@lyse.net> 1526070723 +0200
committer root <mats.jonassen@lyse.net> 1526070723 +0200

work from 11.05
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blob 215�using System;
using System.Collections.Generic;
using System.Text;

namespace master
{
    interface INotification
    {
        object PushNotification { get; }
        double Score { get; }
    }
}
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blob 1866�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;

namespace master.HttpService
{
    static class HttpHelpers
    {
        public static void RespondHTTP(HttpListenerContext context, string responseString)
        {
            HttpListenerResponse listenerResponse = context.Response;
            Encoding encoding = Encoding.GetEncoding(responseString);
            byte[] responseBytes = encoding.GetBytes(responseString);
            // Get a response stream and write the response to it.
            listenerResponse.ContentLength64 = responseBytes.Length;
            System.IO.Stream output = listenerResponse.OutputStream;
            output.Write(responseBytes, 0, responseBytes.Length);
            output.Close();
        }

        public static string LoginSuccessHTML()
        {
            return "<HTML>" +
                "<BODY>" +
                "<h2>" +
                "Login complete" +
                "</h2>" +
                "</BODY>" +
                "</HTML>";
        }

        public static List<KeyValuePair<string, string>> GeneratePostParams(string code, string clientID, string clientSecret, string callback)
        {
            List<KeyValuePair<string, string>> postBodyParams = new List<KeyValuePair<string, string>>();
            postBodyParams.Add(new KeyValuePair<string, string>("grant_type", "authorization_code"));
            postBodyParams.Add(new KeyValuePair<string, string>("code", code));
            postBodyParams.Add(new KeyValuePair<string, string>("redirect_uri", callback));

            postBodyParams.Add(new KeyValuePair<string, string>("client_id", clientID));
            postBodyParams.Add(new KeyValuePair<string, string>("client_secret", clientSecret));

            return postBodyParams;
        }

    }
}
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blob 1680�using System;
using System.Collections.Generic;
using System.Text;
using Google.Apis.Auth.OAuth2;
using System.Net.Http;
using Newtonsoft.Json.Linq;

namespace master
{
    class FirebaseCredentials
    {
        GoogleCredential googleCredential;
        HttpClient httpClient;


        public FirebaseCredentials()
        {
            this.googleCredential = GoogleCredential.FromFile
                (@"/home/matsj54/dotnet/thesisproject-200010-firebase-adminsdk-xnyex-d4c4e550d0.json")
                .CreateScoped("https://www.googleapis.com/auth/firebase.messaging");
            this.httpClient = new HttpClient();
        }

        private string GetAuthToken()
        {
            return googleCredential.UnderlyingCredential.GetAccessTokenForRequestAsync().Result;
        }

        public void SendNotification(INotification notification, string userToken)
        {
            HttpRequestMessage req = new HttpRequestMessage(HttpMethod.Post, "https://fcm.googleapis.com/v1/projects/thesisproject-200010/messages:send");
            req.Headers.Add("Authorization", "Bearer " + GetAuthToken());
            JObject reqBody = new JObject();
            reqBody["validate_only"] = false;
            JObject message = notification.PushNotification;
            message["token"] = userToken;
            reqBody["message"] = message;
            Console.WriteLine(reqBody);
            req.Content = new StringContent(reqBody.ToString());

            HttpResponseMessage response = httpClient.SendAsync(req).Result;

            Console.WriteLine(response.Content.ReadAsStringAsync().Result);

        }
    }
}
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commit 225�tree 32af31fa5317ffdd6e1a9feef3c84d0dfa0aad4d
parent 878585310636b4f8cb97eb298564c57817d8b965
author Mats Jonassen <matsj54@gmail.com> 1524239524 +0200
committer Mats Jonassen <matsj54@gmail.com> 1524239524 +0200

First test
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blob 6259�    using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;
using Accord.MachineLearning.DecisionTrees;
using System.Net.Http;
using master.SpotifyAPI;

namespace master
{
    static class SingleFunctions
    {
        public static double evaluateTrack(string uri, ref SpotifyData spotifyData, bool isFollowingArtist)
        {
            string trackID = uri.Split(":")[2];
            JObject track = spotifyData.GetSpotifyResource(uri);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            double hour = (double)DateTime.Now.Hour;
            double trackPop = double.Parse(track["popularity"].ToString());

            string albumURI = track["album"]["uri"].ToString();
            JObject album = spotifyData.GetSpotifyResource(albumURI);
            double albumPop = double.Parse(album["popularity"].ToString());

            // Get the ID of the first Artist listed for the track.
            string artistURI  = ((JArray)track["artists"])[0]["uri"].ToString();
            JObject artist = spotifyData.GetSpotifyResource(artistURI);
            double artistPop = double.Parse(artist["popularity"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingArtist);
            // TODO: Fix multiple sources
            string source = "artist";
            double[] oneHot = { 0, 0, 1, 0 };

            double[] featuresArr = { hour, trackPop, albumPop, artistPop, tDuration, artistFollowers,
            favoriteArtist};

            List<double> features = new List<double>(featuresArr);
            features.AddRange(oneHot);

            return evaluateFeatures(features);
        }

        public static double EvaluateAlbum(string uri, ref SpotifyData spotifyData, bool isFollowingArtist)
        {
            JObject album = spotifyData.GetSpotifyResource(uri);
            double albumPop = double.Parse(album["popularity"].ToString());
            JArray tracksSimplified = (JArray)album["tracks"]["items"];
            JArray artistsSimplified = (JArray)album["artists"];
            JToken artist = spotifyData.GetSpotifyResource(artistsSimplified[0]["id"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double artistPop = double.Parse(artist["popularity"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingArtist);
            double totalScore = 0;
            // Consider making the API client work async
            foreach(JToken trackSimplified in tracksSimplified)
            {
                JToken track = spotifyData.GetSpotifyResource(trackSimplified["id"].ToString());
                double hour = (double)DateTime.Now.Hour;
                double trackPop = double.Parse(track["popularity"].ToString());
                double trackDuration = double.Parse(track["duration_ms"].ToString());
                double[] featuresArr = { hour, trackPop, albumPop, artistPop, trackDuration, artistFollowers,
                    favoriteArtist};

                // TODO: Fix multiple sources
                string source = "artist";
                double[] oneHot = { 0, 0, 1, 0 };

                List<double> features = new List<double>(featuresArr);
                features.AddRange(oneHot);

                totalScore += evaluateFeatures(features);
            }

            return totalScore;

        }

        public static double evaluateFeatures(List<double> features, HttpClient client = null)
        {
            if (features.Count != 11)
            {
                throw new Exception("feature input does not contain 11 elements");
            }
            HttpClient httpClient = client ?? new HttpClient();
            string endpoint = "http://localhost:27015/?features=" + string.Join('-', features);
            var result = client.GetStringAsync(endpoint).Result;
            JToken JsonResult = JObject.Parse(result);

            try
            {
                if (double.Parse(JsonResult["result"].ToString()) > 0)
                {
                    Console.WriteLine(JsonResult["result"].ToString());
                }
                return double.Parse(JsonResult["result"].ToString());
            }
            catch
            {
                throw new Exception("Invalid GET result, unable to parse to Double");
            }

        }
        
        public static double evaluateResource(string uri, ref SpotifyData data, bool isFollowingArtist)
        {
            string type = uri.Split(":")[1];
            switch (type)
            {
                case "track":
                    return evaluateTrack(uri, ref data, isFollowingArtist);
                case "album":
                    return EvaluateAlbum(uri, ref data, isFollowingArtist);
            }
            throw new Exception("failed to score resource. Didn't match possible resources");
        }

        // Expand to accept all types of spotify resources
        public static int estimateCost(string trackID, SpotifyAPIClient api)
        {
            JToken track = api.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            /*
            JArray images = (JArray) track["album"]["images"];
            JToken smallestImage = images[0];
            int smallestHeight = 0;
            int smallestWidth = 0;
            for (int i = 1; i < images.Count; i++)
            {
                int height = int.Parse( images[i]["height"].ToString());
                int width = int.Parse(images[i]["width"].ToString());

                smallestHeight = int.Parse(smallestImage["height"].ToString());
                smallestWidth = int.Parse(smallestImage["width"].ToString());
                if (height < smallestHeight && width < smallestWidth)
                {
                    smallestImage = images[i];
                }
            }
            */
            return tDuration;
        }
    }
}
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blob 676�using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;
using master.SpotifyAPI;

namespace master
{
    class SpotifyData
    {
        private Dictionary<string, JToken> Tracks;
        private Dictionary<string, JToken> Albums;
        private Dictionary<String, DateTime> LastUpdated;
        private SpotifyAPIClient Api;

        public SpotifyData(SpotifyAPIClient api)
        {
            Tracks = new Dictionary<string, JToken>();
            Albums = new Dictionary<string, JToken>();
            LastUpdated = new Dictionary<string, DateTime>();
            Api = api;
        }
        
    }
}
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blob 1537�import createCLF
import createRegr
from http.server import BaseHTTPRequestHandler, HTTPServer
import urllib
import json
import numpy as np
import io

print("Creating model")
regr = createRegr.createRegr()
print("Model complete")

class clfServer(BaseHTTPRequestHandler):
    def _set_response(self):
        self.send_response(200)
        self.send_header('Content-type', 'text/html')
        self.end_headers()

    def do_GET(self):
        global regr
        if self.path == "/favicon.ico":
            return

        query = urllib.parse.urlparse(self.path).query
        query_components = dict()
        for component in query.split('\&'):
            if component is "":
                continue

            keyval = component.split('=')
            query_components[keyval[0]] = keyval[1]
        
        try:
            features = query_components["features"].split('-')
            action = regr.predict(np.array(features).reshape(1, -1))
            actionDict = dict()
            actionDict["result"] = action.tolist()[0]
            output = str.encode(json.dumps(actionDict))
            
            self._set_response()
            self.wfile.write(output)
        except Exception as e:
            output = str.encode(repr(e))

            self._set_response()
            self.wfile.write(output)

serverAddr = ('', 27015)

server = HTTPServer(serverAddr, clfServer)
try:
    server.serve_forever()
except KeyboardInterrupt:
    pass
server.server_close()
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blob 7200�using System;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;

namespace master.UserService
{
    class UserAgent
    {
        private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<string> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;

        private double currPower;
        private double currNetwork;
        private double powerConstraint;
        private double networkConstraint;
        private string validationString;

        public UserAgent(string id, JObject postResponse, Dictionary<string, object> classStore)
        {
            this.UserId = id;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(HttpClient, postResponse);
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<string>();
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2018, 02, 20);
            FollowedArtists = new List<string>();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        public void UpdateConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            currPower = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            currNetwork = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams[""]));
            validationString = queryParams["validation"];
        }

        public bool CheckValidation(string sentValidation)
        {
            return validationString == sentValidation;
        }

        public void UpdateCurrentConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            powerConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            networkConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["network"]));
        }

        public List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            OutboundNotifications.AddRange(newObjects.Select(obj => obj["uri"].ToString()));
            LastNotificationUpdate = DateTime.Now;

        }

        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }

        private void ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications = nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<INotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            UpdateUsersFollowedArtists();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = SingleFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            foreach(var scoredNotification in scoredNotifications)
            {
                Console.WriteLine(string.Format("Notification: {0}, Score: {1}", scoredNotification.Uri, scoredNotification.Score));
            }
        }
    }
}
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blob 1835�using System;
using master.helpers;
using master.Classifiers;
using Accord.MachineLearning.DecisionTrees;
using Accord.Math.Optimization.Losses;

namespace master
{
    class Program
    {

        static void Main(string[] args)
        {
            /*
            // string spotifyAPI = "https://api.spotify.com/v1/";
            // string albumsearch = spotifyAPI + "albums/27lj323rr5ku9aEUwanp99";
            string oAuthToken = "BQDJYRTdoUjCoYWdxH9b_toJ4ClWoba6D_6LdpESMw7iTAhJ4kX60otE4GNJf5zgoV-eYOf4bq_BwGvQBLR_FoY2W-VlvkRWbC2d7Wt5Av9PoN3rRv4M0WIcShWB9Dh2PUB8geBlsJhD704G1xtgEmLw4cY";
            var api = spotifyAPIClient.newClientWithAuth();
            // spotifyAPIClient api = new spotifyAPIClient(oAuthToken);
            var result = api.getUnnotifiedAlbums(new DateTime(2017,11,10));
            Console.WriteLine(api.SpotifyAlbums.Keys.Count);
            Console.WriteLine(result.Count);
            Console.ReadLine();
           */

            /*
            utilityClassifier classifier = new utilityClassifier();
            classifier.loadData("C:masterData/richnotedb.sql");
            */

            (double[][] features, int[] classes) = loadFunctions.loadCSV(@"E:masterData/spotify-click-data.csv");

            Console.WriteLine(features.Length + " " + classes.Length);

            var teacher = new RandomForestLearning()
            {
                NumberOfTrees = 1,
            };

            var randomForest = teacher.Learn(features, classes);
            Console.WriteLine("Finished learning model");
            double error = new ZeroOneLoss(classes).Loss(randomForest.Decide(features));

            Console.WriteLine(error);
            
            Console.WriteLine("Readline");
            Console.ReadLine();

        }
    }
}
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blob 2044�using System;
using System.Collections.Generic;
using System.Text;
using master.UserService;
using master.HttpService;
using master.SpotifyAPI;
using master.Notification;
using System.Net.Http;

namespace master
{
    class Start
    {
        static void Main(string[] args)
        {
            SpotifyAPIPublic api = new SpotifyAPIPublic();
            SpotifyData data = new SpotifyData(api);
            if (true)
            {
                //api.TestTimeout();
                FirebaseCredentials fbc = new FirebaseCredentials();
                SpotifyNotification not = new SpotifyNotification("spotify:track:6HJcuxVgYjxcYDnPG0ystc", data, true);
                fbc.SendNotification(not, "testUserID");
                Console.ReadLine();
                System.Environment.Exit(1);
            }

            Console.WriteLine("Starting main");
            Dictionary<string, UserAgent> Users = new Dictionary<string, UserAgent>();
            NotificationFactory notificationFactory = new NotificationFactory(data);
            

            Dictionary<string, object> classStore = new Dictionary<string, object>();
            HttpClient genericUseClient = new HttpClient();
            classStore["Users"] = Users;
            classStore["Api"] = api;
            classStore["SpotifyData"] = data;
            classStore["NotificationFactory"] = notificationFactory;
            classStore["HttpClient"] = genericUseClient;
            HttpWorker serverWorker = new HttpWorker(classStore);

            Console.WriteLine("Starting listen loop");
            serverWorker.ListenAndServeAsync();
            Console.WriteLine("Loop started");
            Console.ReadLine();
            serverWorker.Stop();

            // Connect URL: https://accounts.spotify.com/authorize/?client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&redirect_uri=http%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&scope=user-read-private%20user-follow-read&state=34fFs29kd09
        }
    }
}
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blob 2689�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using Newtonsoft.Json.Linq;
using master.SpotifyAPI;

namespace master
{
    class SpotifyData
    {
        private Dictionary<string, JObject> SpotifyResources;
        private Dictionary<string, List<string>> artistAlbums;
        private Dictionary<string, DateTime> LastUpdated;
        private SpotifyAPIClient2 Api;

        public SpotifyData(SpotifyAPIClient2 api)
        {
            SpotifyResources = new Dictionary<string, JObject>();
            LastUpdated = new Dictionary<string, DateTime>();
            Api = api;
        }

        private bool Outdated(string spotifyURI)
        {
            return LastUpdated[spotifyURI].AddDays(1) < DateTime.Now;
        }

        public JObject GetSpotifyResource(string spotifyUri)
        {
            if (LastUpdated.ContainsKey(spotifyUri) && !Outdated(spotifyUri))
            {
                return SpotifyResources[spotifyUri];
            }
            SpotifyResources[spotifyUri] = Api.GetSpotifyResource(spotifyUri);
            LastUpdated[spotifyUri] = DateTime.Now;
            return SpotifyResources[spotifyUri];
        }

        public List<JObject> GetMultipleSpotifyResources(string[] spotifyUris)
        {
            List<JObject> results = new List<JObject>();
            var existsUris = from uri in spotifyUris where SpotifyResources.ContainsKey(uri) && !Outdated(uri) select uri;
            var missing = from uri in spotifyUris where !existsUris.Contains(uri) select uri;

            foreach (string uri in existsUris)
            {
                results.Add(SpotifyResources[uri]);
            }
            List<JObject> missingObjects = Api.GetMultipleSpotifyResources(missing.ToArray());
            foreach (JObject elem in missingObjects)
            {
                SpotifyResources[elem["uri"].ToString()] = elem;
                results.Add(elem);
            }
            return results;
        }

        public List<string> GetArtistsAlbums(string artistURI)
        {
            string mapsKey = string.Format("{0}albums", artistURI);
            if (LastUpdated.ContainsKey(mapsKey) && !Outdated(mapsKey))
            {
                return artistAlbums[artistURI];
            }
            var albums = Api.GetArtistAlbums(artistURI);
            var albumIDs = from album in albums select album["uri"].ToString();
            artistAlbums[mapsKey] = albumIDs.ToList<string>();
            LastUpdated[mapsKey] = DateTime.Now;

            return albumIDs.ToList<string>();
        }
        
    }
}
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blob 5783�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using master.UserService;
using System.Security.Cryptography;
using Newtonsoft.Json.Linq;

namespace master.Notification
{
    class SpotifyNotification : INotification
    {
        private JObject pushNotification;
        private double score;
        private string uri;
        private SpotifyData SpotifyData;
        private int dataCost;
        private bool UserIsFollowing;
        private string id;
        //private double powerCost;

        public JObject PushNotification
        {
            get => pushNotification;
        }
        public double Score
        {
            get
            {
                if (score < -1)
                {
                    ScoreNotification();
                }
                return score;
            }

            set
            {
                score = value;
            }
        }

        public string Uri
        {
            get => uri;
        }

        public int DataCost
        {
            get
            {
                if (dataCost > 0.0)
                {
                    return dataCost;
                }
                return CalculateDataCost();
            }
        }

        public string Id
        {
            get
            {
                return id;
            }
        }

        public SpotifyNotification(string uri, SpotifyData data, bool userIsFollowing)
        {
            string type = uri.Split(":")[1];
            if (!(type == "track" || type == "album"))
            {
                throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }
            this.uri = uri;
            this.SpotifyData = data;
            dataCost = 0;
            score = -2;
            this.UserIsFollowing = userIsFollowing;
            GenerateNotification();
            GenerateID();
        }

        public void GenerateNotification()
        {
            JObject track = GetTrackFromURI();
            this.pushNotification = new JObject();
            JObject data = new JObject();
            data["track_url"] = track["preview_url"];
            data["artists"] = track["artists"][0]["name"];
            data["song"] = track["name"];
            data["cover"] = GetAlbumImage64();
            pushNotification["data"] = data;
        }

        private string GetAlbumImage64()
        {
            JArray images = new JArray();
            switch (uri.Split(':')[1])
            {
                case "track":
                    JObject track = SpotifyData.GetSpotifyResource(uri);
                    images = (JArray)track["album"]["images"];
                    break;
                case "album":
                    JObject album = SpotifyData.GetSpotifyResource(uri);
                    images = (JArray)album["images"];
                    break;
            }
            // Smallest item is last in the list
            JToken lastItem = images[images.Count - 1];
            return lastItem["url"].ToString();
        }

        private JObject GetTrackFromURI()
        {
            switch (uri.Split(':')[1])
            {
                case "track":
                    return SpotifyData.GetSpotifyResource(uri);
                case "album":
                    JObject album = SpotifyData.GetSpotifyResource(uri);
                    string trackUri = album["tracks"]["items"][0]["uri"].ToString();
                    return SpotifyData.GetSpotifyResource(trackUri);
                default:
                    throw new Exception("Unsupported notification uri");
            }
        }

        private int CalculateDataCost()
        {
            try
            {
                string preview = GetPreview();
                byte[] previewBytes = Convert.FromBase64String(preview);
                byte[] notificationBytes = Encoding.UTF8.GetBytes(pushNotification.ToString());
                dataCost = previewBytes.Length + notificationBytes.Length;
                return dataCost;
            }
            catch
            {
                return int.MaxValue;
            }
        }

        private string GenerateID()
        {
            SHA256 sha = SHA256.Create();
            byte[] input = Encoding.UTF8.GetBytes(uri + DateTime.Now);
            var shaBytes = sha.ComputeHash(input);
            id = Convert.ToBase64String(shaBytes);
            return id;
        }

        private string GetPreview()
        {
            string type = Uri.Split(":")[1];

            switch (type)
            {
                case "track":
                    return SpotifyData.GetPreview(Uri);
                case "album":
                    JObject album = SpotifyData.GetSpotifyResource(Uri);
                    JArray tracks = (JArray)album["tracks"]["items"];
                    //JObject firstTrack = SpotifyData.GetSpotifyResource(tracks[0][uri].ToString());
                    if (tracks[0]["uri"].ToString().Length == 0)
                    {
                        Console.WriteLine($"Error at getting preivew for: {Uri}");
                    }
                    return SpotifyData.GetPreview(tracks[0]["uri"].ToString());
                default:
                    throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }

        }

        public void ScoreNotification()
        {
            this.score = EvaluationFunctions.EvaluateResource(Uri, SpotifyData, UserIsFollowing);
        }
    }
}
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commit 232�tree 728a1e6a66251444e74ec24d1a812d18b8b7446d
parent cdba7c6cd2ede1b21a0d3feba0334fda0099bef6
author Mats Jonassen <matsj54@gmail.com> 1522270698 +0200
committer Mats Jonassen <matsj54@gmail.com> 1522270698 +0200

Work from evening
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commit 228�tree 889ada8ab4862b0252f6a744badc600ec5e68551
parent acfb0d5842982ebbb297beda7ca3ffb931479815
author Mats Jonassen <matsj54@gmail.com> 1525246905 +0200
committer Mats Jonassen <matsj54@gmail.com> 1525246905 +0200

Push skeleton
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blob 2733�using System;
using System.Collections.Generic;
using System.Text;
using master.UserService;
using master.HttpService;
using master.SpotifyAPI;
using master.Notification;
using System.Net.Http;
using master.Firebase;  

namespace master
{
    class Start
    {
        static void Main(string[] args)
        {
            SpotifyAPIPublic api = new SpotifyAPIPublic();
            SpotifyData data = new SpotifyData(api);
            FirebaseCredentials FBC = new FirebaseCredentials();
            if (false)
            {
                //api.TestTimeout();
                FirebaseCredentials fbc = new FirebaseCredentials();
                SpotifyNotification not = new SpotifyNotification("spotify:track:5vtyFzfLkCSJvXEZFjQAa1", data, true);
                //fbc.SendNotification(not, "fDsdxnODAes:APA91bFsEdZv86cKJY_pms0b-ssBhXke3KxnZhBO7jnPc8rBYkddKzrwOQLLQ4uMd4WqY_1BB2eYVPzeKmIUhAIrt7CVTgdEk6cNmZjCd2UQvDs2udr-FGJbo9GTJl0rLeCyUBLT6aPl", "test");
                fbc.SendNotification(not, "fyPyuLBfRqk:APA91bFcSi4U8CcK5cj6Vg75p_ac7N9ruLWr4Py-YEGnq-dm9yRIQ6qrQv9Uemk4c8uP7wKPAiDR9jpYzgdblpIkCf6kbWcvUuqOAKfXXh9Qk3ikdli677-AprZPJCaWlAlx4_WCuWQ2");
                //fbc.SendUrl("eNn_aRh0rtY:APA91bHRUmLzBqg7-fRO0u_Nip8R_y_bDBe9I1M_nK07Wx3nG5mJfLGP9SISxO6F8hqSg93bVclWxBcCwr6-KjadAmodMLcIKbyIECqX3D0d5OLikVvBDUSn0QKmjmYdEMHAFOLpvMdV");
                Console.ReadLine();
                System.Environment.Exit(1);
            }


            Console.WriteLine("Starting main");
            Dictionary<string, UserAgent> Users = new Dictionary<string, UserAgent>();
            NotificationFactory notificationFactory = new NotificationFactory(data);
            

            Dictionary<string, object> classStore = new Dictionary<string, object>();
            HttpClient genericUseClient = new HttpClient();
            classStore["Users"] = Users;
            classStore["Api"] = api;
            classStore["SpotifyData"] = data;
            classStore["NotificationFactory"] = notificationFactory;
            classStore["HttpClient"] = genericUseClient;
            classStore["FirebaseCredentials"] = FBC;
            HttpWorker serverWorker = new HttpWorker(classStore);

            Console.WriteLine("Starting listen loop");
            serverWorker.ListenAndServeAsync();
            Console.WriteLine("Loop started");
            Console.ReadLine();
            serverWorker.Stop();

            // Connect URL: https://accounts.spotify.com/authorize/?client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&redirect_uri=http%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&scope=user-read-private%20user-follow-read&state=34fFs29kd09
        }
    }
}
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blob 489�using System;
using System.Collections.Generic;
using System.Text;
using master.UserService;
using master.HttpService;
using master.SpotifyAPI;

namespace master
{
    class Start
    {
        static void Main(string[] args)
        {
            Dictionary<string, UserAgent> Users = new Dictionary<string, UserAgent>();
            SpotifyAPIPublic api = new SpotifyAPIPublic();
            SpotifyData data = new SpotifyData(api);
            
        }
    }
}
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Added plot code and fixed greedy
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blob 2892�import createCLF
import createRegr
from http.server import BaseHTTPRequestHandler, HTTPServer
import urllib
import json
import numpy as np
import io
from ast import literal_eval

print("Creating model")
regr = createRegr.createRegr()
print("Model complete")

class clfServer(BaseHTTPRequestHandler):
    def _set_response(self):
        self.send_response(200)
        self.send_header('Content-type', 'text/html')
        self.end_headers()

    def do_GET(self):
        global regr
        if self.path == "/favicon.ico":
            return

        query = urllib.parse.urlparse(self.path).query
        query_components = dict()
        for component in query.split('\&'):
            if component is "":
                continue

            keyval = component.split('=')
            query_components[keyval[0]] = keyval[1]
        
        try:
            features = query_components["features"].split('-')
            action = regr.predict(np.array(features).reshape(1, -1))
            actionDict = dict()
            actionDict["result"] = action.tolist()[0]
            output = str.encode(json.dumps(actionDict))
            
            self._set_response()
            self.wfile.write(output)
        except Exception as e:
            output = str.encode(repr(e))

            self._set_response()
            self.wfile.write(output)
    
    def do_POST(self):
        global regr
        if self.path != "/batch":
            return

        content_length = int(self.headers['Content-Length'])
        print(content_length)
        post_data = self.rfile.read(content_length).decode("utf-8")
        decodedData = urllib.parse.unquote_plus(post_data)
        arrayStruct = ["hour","track-popularity","album-popularity","artist-popularity","track-duration","artist-followers","favorite-artist","one-hot"]
        jsonStart = decodedData.find("[")
        jsonEnd = decodedData.find("]")
        data = json.loads(decodedData[jsonStart:jsonEnd + 1])
        print(data)
        extracted_Arrays = []
        for dataElement in data:
            array = []
            for field in arrayStruct[:-1]:
                array.append(dataElement[field])
            for character in dataElement["one-hot"]:
                array.append(character)
            
            extracted_Arrays.append(array)
        numpyArray = np.array(extracted_Arrays)
        predictions = regr.predict(numpyArray)
        result = {"scores":[]}
        for score in predictions:
            result["scores"].append(score)
        output = str.encode(json.dumps(result))

        self._set_response()
        self.wfile.write(output)
        



serverAddr = ('', 27015)

server = HTTPServer(serverAddr, clfServer)
try:
    server.serve_forever()
except KeyboardInterrupt:
    pass
server.server_close()
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blob 476�<Project Sdk="Microsoft.NET.Sdk">

  <PropertyGroup>
    <OutputType>Exe</OutputType>
    <TargetFramework>netcoreapp2.0</TargetFramework>
    <StartupObject>master.Start</StartupObject>
  </PropertyGroup>

  <ItemGroup>
    <PackageReference Include="Accord.MachineLearning" Version="3.8.0" />
    <PackageReference Include="Microsoft.Extensions.Configuration" Version="2.0.0" />
    <PackageReference Include="Newtonsoft.Json" Version="10.0.3" />
  </ItemGroup>

</Project>
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blob 4343�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Http;
using System.Threading;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using master.UserService;

namespace master.HttpService
{
    class HttpWorker
    {
        private HttpListener listener;
        private bool stopFlag;
        private HttpClient HttpClient;
        private Dictionary<string, UserAgent> Users;
        private Dictionary<string, object> classStore;
        // private Mutex UserMutex;

        public HttpWorker(ref Dictionary<string, object> classStore)
        {
            this.listener = new HttpListener();
            this.stopFlag = false;
            this.Users = (Dictionary<string, UserAgent>) classStore["Users"];
            this.classStore = classStore;
            // this.UserMutex = userMutex;
        }

        public async Task ListenAndServeAsync(HttpClient httpClient = null)
        {
            this.HttpClient = httpClient ?? new HttpClient();
            HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string projectIP = HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            try
            { 
                listener.Prefixes.Add(string.Format("http://{0}:80/", projectIP));
                listener.Start();
            }
            catch (Exception e)
            {
                Console.WriteLine(e);
                listener.Stop();
                return;
            }
            while (!stopFlag)
            {
                try
                { 
                    HttpListenerContext context = await listener.GetContextAsync();
                    Console.WriteLine("Received Context");
                    string rawUrl = context.Request.RawUrl;
                    switch (rawUrl.Split('?')[0])
                    {
                        case "/updateUser":
                            HandleUpdateUser(context);
                            break;
                        case "/callback":
                            HandleCallback(context);
                            break;
                        default:
                            Console.WriteLine("Received URL that triggered no action");
                            break;
                    }
                }
                catch(Exception e)
                {
                    Console.WriteLine(e);
                }
            }
        }

        private void HandleUpdateUser(HttpListenerContext context)
        {

        }

        private void HandleCallback(HttpListenerContext context)
        {
            var queryParams = context.Request.QueryString;
            string authCode = queryParams["code"];
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            string callback = string.Format("http://{0}/callback", globalIP);
            var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

            var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
            JObject responseJson = JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);

            // Create new user
            // Need to get some ID
            string id = "placeholderID";
            //UserMutex.WaitOne();
            UserAgent user = new UserAgent(id, responseJson, ref classStore);
            HttpHelpers.RespondHTTP(context, HttpHelpers.LoginSuccessHTML());
            user.UpdateOutboundResources();
            Users.Add(id, user);
            //UserMutex.ReleaseMutex();
        }

        public void Stop()
        {
            this.stopFlag = true;
            listener.Close();
        }

    }
}
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blob 5777�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using master.UserService;
using System.Security.Cryptography;
using Newtonsoft.Json.Linq;

namespace master.Notification
{
    class SpotifyNotification : INotification
    {
        private JObject pushNotification;
        private int score;
        private string uri;
        private SpotifyData SpotifyData;
        private int dataCost;
        private bool UserIsFollowing;
        private string id;
        //private double powerCost;

        public JObject PushNotification
        {
            get => pushNotification;
        }
        public int Score
        {
            get
            {
                if (score < -1)
                {
                    ScoreNotification();
                }
                return score;
            }

            set
            {
                score = value;
            }
        }

        public string Uri
        {
            get => uri;
        }

        public int DataCost
        {
            get
            {
                if (dataCost > 0.0)
                {
                    return dataCost;
                }
                return CalculateDataCost();
            }
        }

        public string Id
        {
            get
            {
                return id;
            }
        }

        public SpotifyNotification(string uri, SpotifyData data, bool userIsFollowing)
        {
            string type = uri.Split(":")[1];
            if (!(type == "track" || type == "album"))
            {
                throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }
            this.uri = uri;
            this.SpotifyData = data;
            dataCost = 0;
            score = -2;
            this.UserIsFollowing = userIsFollowing;
            GenerateNotification();
            GenerateID();
        }

        public void GenerateNotification()
        {
            JObject track = GetTrackFromURI();
            this.pushNotification = new JObject();
            JObject data = new JObject();
            data["track_url"] = track["preview_url"];
            data["artists"] = track["artists"][0]["name"];
            data["song"] = track["name"];
            data["cover"] = GetAlbumImage64();
            pushNotification["data"] = data;
        }

        private string GetAlbumImage64()
        {
            JArray images = new JArray();
            switch (uri.Split(':')[1])
            {
                case "track":
                    JObject track = SpotifyData.GetSpotifyResource(uri);
                    images = (JArray)track["album"]["images"];
                    break;
                case "album":
                    JObject album = SpotifyData.GetSpotifyResource(uri);
                    images = (JArray)album["images"];
                    break;
            }
            // Smallest item is last in the list
            JToken lastItem = images[images.Count - 1];
            return lastItem["url"].ToString();
        }

        private JObject GetTrackFromURI()
        {
            switch (uri.Split(':')[1])
            {
                case "track":
                    return SpotifyData.GetSpotifyResource(uri);
                case "album":
                    JObject album = SpotifyData.GetSpotifyResource(uri);
                    string trackUri = album["tracks"]["items"][0]["uri"].ToString();
                    return SpotifyData.GetSpotifyResource(trackUri);
                default:
                    throw new Exception("Unsupported notification uri");
            }
        }

        private int CalculateDataCost()
        {
            try
            {
                string preview = GetPreview();
                byte[] previewBytes = Convert.FromBase64String(preview);
                byte[] notificationBytes = Encoding.UTF8.GetBytes(pushNotification.ToString());
                dataCost = previewBytes.Length + notificationBytes.Length;
                return dataCost;
            }
            catch
            {
                return int.MaxValue;
            }
        }

        private string GenerateID()
        {
            SHA256 sha = SHA256.Create();
            byte[] input = Encoding.UTF8.GetBytes(uri + DateTime.Now);
            var shaBytes = sha.ComputeHash(input);
            id = Convert.ToBase64String(shaBytes);
            return id;
        }

        private string GetPreview()
        {
            string type = Uri.Split(":")[1];

            switch (type)
            {
                case "track":
                    return SpotifyData.GetPreview(Uri);
                case "album":
                    JObject album = SpotifyData.GetSpotifyResource(Uri);
                    JArray tracks = (JArray)album["tracks"]["items"];
                    //JObject firstTrack = SpotifyData.GetSpotifyResource(tracks[0][uri].ToString());
                    if (tracks[0]["uri"].ToString().Length == 0)
                    {
                        Console.WriteLine($"Error at getting preivew for: {Uri}");
                    }
                    return SpotifyData.GetPreview(tracks[0]["uri"].ToString());
                default:
                    throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }

        }

        public void ScoreNotification()
        {
            this.score = EvaluationFunctions.EvaluateResource(Uri, SpotifyData, UserIsFollowing);
        }
    }
}
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blob 651�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using System.Linq;

namespace master
{
    class Program
    {

        static void Main(string[] args)
        {
            HttpClient client = new HttpClient();

            var response = client.GetAsync("https://p.scdn.co/mp3-preview/34470fdacaec1a5e9265d3d7c00c84804a9b564a").Result;
            var byteArr = response.Content.ReadAsByteArrayAsync().Result;
            foreach (Byte b in byteArr)
            {
                Console.WriteLine(b.ToString());
            }
            Console.ReadLine();

        }
    }
}
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blob 3033�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using Newtonsoft.Json.Linq;

namespace master.UserService
{
    class UserTokenManager
    {
        private HttpClient HttpClient;
        private string AccessToken;
        private DateTime TokenExpiresAt;
        private string refreshToken;

        internal UserTokenManager(ref HttpClient client, JObject postResponse)
        {
            this.HttpClient = client;
            this.AccessToken = postResponse["access_token"].ToString();
            double expiresIn = double.Parse(postResponse["expires_in"].ToString());
            this.TokenExpiresAt = DateTime.Now.AddSeconds(expiresIn);
            this.refreshToken = postResponse["refresh_token"].ToString();
        }

        public bool TokenIsValid()
        {
            return DateTime.Now.AddSeconds(60) > TokenExpiresAt;
        }
        
        // The UserService needs access to the users token, as its request headers will not be default
        public string getAccessToken()
        {
            if(TokenIsValid())
            {
                // Token is about to expire
                this.RefreshAccessToken();
            }
            return AccessToken;
        }

        public void RefreshAccessToken()
        {
            this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string uri = "https://accounts.spotify.com/api/token";

            string authorization = string.Format("{0}:{1}", clientID, clientSecret);
            Encoding encoding = Encoding.UTF8;
            string base64Auth = Convert.ToBase64String(encoding.GetBytes(authorization));

            KeyValuePair<string, string> postElement = new KeyValuePair<string, string>("grant_type", "refresh_token");
            List<KeyValuePair<string, string>> postBody = new List<KeyValuePair<string, string>>();
            postBody.Add(postElement);
            HttpContent content = new FormUrlEncodedContent(postBody);
            content.Headers.Add("Authorization", string.Format("Bearer {0}", AccessToken));
            HttpRequestMessage reqMsg = new HttpRequestMessage(HttpMethod.Post, uri);
            reqMsg.Content = content;
            HttpResponseMessage postResponse = HttpClient.SendAsync(reqMsg).Result;

            JObject response = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string expiresIn = response["expires_in"].ToString();

            this.TokenExpiresAt = DateTime.Now.AddSeconds(double.Parse(expiresIn));
            this.AccessToken = response["access_token"].ToString();
        }
    }
}
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blob 5476�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using Newtonsoft.Json;

namespace master.SpotifyAPI
{
    class SpotifyAPIClient2
    {
        private HttpClient HttpClient;
        private string ApiBase = "https://api.spotify.com/v1/";
        private string Callback;
        private ClietTokenManager TokenManager;

        public SpotifyAPIClient2()
        {
            this.HttpClient = new HttpClient();
            this.TokenManager = new ClietTokenManager(ref this.HttpClient);
        }

        private Task<HttpResponseMessage> GetAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetAsync(uri);
        }

        private Task<string> GetStringAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetStringAsync(uri);
        }

        public JObject GetSpotifyResource(string spotifyUri)
        {
            string[] subStrings = spotifyUri.Split(':');
            string endpoint = String.Format("{0}s/{1}", subStrings[1], subStrings[2]);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public List<JObject> GetMultipleSpotifyResources(string[] spotifyUris)
        {
            List<JObject> retVal = new List<JObject>();

            Dictionary<string, IEnumerable<string>> uriDict = new Dictionary<string, IEnumerable<string>>();
            uriDict["tracks"] = spotifyUris.Where(elem => elem.Split(":")[1] == "track");
            uriDict["albums"] = spotifyUris.Where(elem => elem.Split(":")[1] == "album");
            uriDict["artists"] = spotifyUris.Where(elem => elem.Split(":")[1] == "artist");

            var taskList = generateTasks(uriDict);
            while (taskList.Count > 0)
            {
                int index = Task.WaitAny(taskList.ToArray());
                Task<string> task = (Task<string>)taskList[index];
                taskList.RemoveAt(index);
                JObject result = JObject.Parse(task.Result);

                // UPDATE WITH result.ContainsKey when newtonsoft.json is updated
                JArray resultArr = result["tracks"].Count() > 0 ? (JArray)result["tracks"] :
                    result["albums"].Count() > 0 ? (JArray)result["albums"] : (JArray)result["artists"];
                // TODO extract correct array
                foreach (JToken elem in resultArr)
                {
                    retVal.Add((JObject)elem);
                }
            }
            return retVal;
        }

        private List<Task> generateTasks(Dictionary<string, IEnumerable<string>> uriDict)
        {
            List<Task> taskList = new List<Task>();
            foreach (var kv in uriDict)
            {
                List<List<string>> subList = new List<List<string>>();
                List<string> value = kv.Value.ToList();
                int n = 20;
                while (value.Count > 0)
                {
                    if (value.Count > 20)
                    {
                        n = 20;
                    }
                    else
                    {
                        n = value.Count;
                    }
                    subList.Add(value.GetRange(0, n));
                }
                foreach (var list in subList)
                {
                    var getParameters = string.Join(',', list);
                    taskList.Add(GetStringAsyncValidToken(string.Format("{0}/{1}?ids={2}", this.ApiBase, kv.Key, getParameters)));
                }
            }
            return taskList;
        }

        public List<JObject> GetArtistAlbums(string artistID)
        {
            List<JObject> retVal = new List<JObject>();
            string uri = string.Format("{0}artists/{1}/albums", ApiBase, artistID);

            string result = GetStringAsyncValidToken(uri).Result;
            var albums = JObject.Parse(result);
            JArray array = (JArray)albums["items"];
            foreach (JObject album in array)
            {
                retVal.Add(album);
            }
            return retVal;
        }
        /*
        public JObject GetTrack(string trackID)
        {
            string endpoint = String.Format("tracks/{0}", trackID);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public JObject getArist(string artistID)
        {
            string endpoint = String.Format("artists/{0}", artistID);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public JToken getAlbum(string albumID)
        {
            string endpoint = String.Format("albums/{0}", albumID);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }
        */
    }
}
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blob 14330�using System;
using System.Text;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;
using System.Threading;
using master.HttpService;
using System.Collections.Specialized;
using master.Firebase;
using System.Security.Cryptography;
using master.Selection;


namespace master.UserService
{
    class UserAgent
    {
        //private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<INotification> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;
        public Mutex mutex;
        private string waitingforID;
        private JObject update;
        private bool isWaitingForUpdate;
        private FirebaseCredentials FBC;
        
        private double currNetwork;
        private double powerConstraint;
        private int networkConstraint;
        private string validationString;
        private string firebaseToken;

        public UserAgent(string fbToken, Dictionary<string, object> classStore)
        {
            //this.UserId = id;
            this.firebaseToken = fbToken;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            //HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<INotification>();
            FollowedArtists = new List<string>();
            this.mutex = new Mutex();
            this.FBC = (FirebaseCredentials) classStore["FirebaseCredentials"];
            this.isWaitingForUpdate = false;
        }

        public void initSpotify(NameValueCollection queryParams)
        {
            JObject postResponse = getInitResponse(queryParams);
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(HttpClient, postResponse);
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2015, 03, 01);
        }

        private JObject getInitResponse(NameValueCollection queryParams)
        {
            string authCode = queryParams["code"];
            try
            {
                this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
                string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
                string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
                string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
                string callback = string.Format("http://{0}/callback", globalIP);
                var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

                var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
                return JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return new JObject();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        public void UpdateConstraints(JObject queryParams)
        {
            //currPower = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            currNetwork = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams[""].ToString()));
            validationString = queryParams["validation"].ToString();
        }

        public bool CheckValidation(string sentValidation)
        {
            return validationString == sentValidation;
        }

        public void UpdateCurrentConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            powerConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            networkConstraint = int.Parse(System.Web.HttpUtility.UrlDecode(queryParams["network"]));
        }

        public List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            mutex.WaitOne();
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            var notificationsWithoutScore = newObjects.Select(obj => notificationFactory.GetNotification(obj["uri"].ToString(), this));
            var validNotifications = notificationsWithoutScore.Where(elem => elem.DataCost != int.MaxValue);
            var notifications = ScoreNotificationsBatch(validNotifications.ToArray());
            Console.WriteLine(notifications.Length);
            OutboundNotifications.AddRange(notifications);
            LastNotificationUpdate = DateTime.Now;
            mutex.ReleaseMutex();
        }
        /*
        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }
        */

        private INotification[] ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications = nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<INotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            UpdateUsersFollowedArtists();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = EvaluationFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            return scoredNotifications.ToArray();
        }
        /*
        private void updateNotificationsAndSend()
        {
            INotification[] notifications = GenerateNotifications();
            notifications = ScoreNotificationsBatch(notifications);
            GreedyScheduler scheduler = new GreedyScheduler();

        }*/

        public void SendNotifications(INotification[] notifications, string id)
        {
            Console.WriteLine("sending notification");
            if (true)
            {
                foreach(var notification in notifications)
                {
                    FBC.SendNotification(notification, firebaseToken);
                }
                FBC.SendNotification(notifications[0], firebaseToken);
            }
            else
            {
                FBC.SendBatch(notifications, firebaseToken, id);
            }
        }

        public void DeliverUpdate(JObject postMessage)
        {
            mutex.WaitOne();
            update = postMessage;
            mutex.ReleaseMutex();
        }

        private string getID()
        {
            var uris = OutboundNotifications.Select(not => not.Uri);
            string urisAsString = String.Join("", uris);
            SHA256 sHA256 = SHA256.Create();
            string toHash = urisAsString + firebaseToken + DateTime.Now.ToString();
            var shaBytes = sHA256.ComputeHash(Encoding.UTF8.GetBytes(toHash));
            return Convert.ToBase64String(shaBytes);
        }

        public async Task Start()
        {
            while (true)
            {
                if (true)
                {
                    try
                    {
                        UpdateOutboundResources();
                        performanceTesting.testPerformance(firebaseToken, "greedy", OutboundNotifications, 100000, 20000000, 200000, Data);
                        //performanceTesting.testPerformance(firebaseToken, "FIFO", OutboundNotifications, 100000, 20000000, 200000, Data);
                        //performanceTesting.testPerformance(firebaseToken, "dynamic", OutboundNotifications, 100000, 20000000, 200000, Data);
                        Console.WriteLine("tests complete");
                        return;
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                }
                UpdateOutboundResources();
                if (OutboundNotifications.Count > 0)
                {
                    //Selector scheduler;
                    /*
                    try
                    {
                         scheduler = new DynamicSelector(OutboundNotifications, networkConstraint);
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                    */
                    try
                    {
                        //scheduler = new DynamicSelector(OutboundNotifications, 4000000);
                        var selector = new GreedySelector(OutboundNotifications, 4000000);
                        var batch = selector.getSelection();
                        //greedyscheduler.getSelection();
                        SendNotifications(batch, getID());
                        // TODO: make sure the notifications confirmed send
                        foreach (var not in batch)
                        {
                            OutboundNotifications.Remove(not);
                        }
                        Task timer = Task.Run(() => Thread.Sleep(10000));
                        while (!timer.IsCompleted)
                        {
                            mutex.WaitOne();
                            // wait for update here
                            mutex.ReleaseMutex();
                        }
                    }
                    catch (Exception e)
                    {
                        if (e is SelectionException)
                        {
                            Console.WriteLine("Scheduling complete");
                        }
                        else
                        {
                            Console.WriteLine(e.Message);
                            Console.WriteLine(e.StackTrace);
                        }
                    }
                }
                Thread.Sleep(3600000);
            }

        }
    }
}
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blob 7204�using System;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;

namespace master.UserService
{
    class UserAgent
    {
        private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<string> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;

        private double currPower;
        private double currNetwork;
        private double powerConstraint;
        private double networkConstraint;
        private string validationString;

        public UserAgent(string id, JObject postResponse, Dictionary<string, object> classStore)
        {
            this.UserId = id;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(HttpClient, postResponse);
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<string>();
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2018, 02, 20);
            FollowedArtists = new List<string>();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        public void UpdateConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            currPower = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            currNetwork = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams[""]));
            validationString = queryParams["validation"];
        }

        public bool CheckValidation(string sentValidation)
        {
            return validationString == sentValidation;
        }

        public void UpdateCurrentConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            powerConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            networkConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["network"]));
        }

        public List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            OutboundNotifications.AddRange(newObjects.Select(obj => obj["uri"].ToString()));
            LastNotificationUpdate = DateTime.Now;

        }

        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }

        private void ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications = nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<INotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            UpdateUsersFollowedArtists();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = EvaluationFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            foreach(var scoredNotification in scoredNotifications)
            {
                Console.WriteLine(string.Format("Notification: {0}, Score: {1}", scoredNotification.Uri, scoredNotification.Score));
            }
        }
    }
}
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blob 3756�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;

namespace master.Selection
{
    class DynamicSelector : Selector
    {
        private int[,] M;
        private bool[,] keep;
        private INotification[] relevantNotifications;

        public DynamicSelector(List<INotification> unsortedNotifications, int dataconstraint) : base(unsortedNotifications, dataconstraint)
        {
            DP();
        }

        public override INotification[] getSelection()
        {
            var retList = new List<INotification>();
            int k = dataConstraint;
            for (int i = relevantNotifications.Length - 1; i >= 0; i--)
            {
                if (keep[i, k])
                {
                    retList.Add(relevantNotifications[i]);
                    k -= relevantNotifications[i].DataCost;
                }
            }
            Console.WriteLine($"Capacity: {dataConstraint}, best score: {retList.Sum(elem => elem.Score)}, total used: {retList.Sum(elem => elem.DataCost)}");
            foreach (var elem in retList)
            {
                Console.WriteLine($"Dynamic selection: {elem.Uri}, {elem.Score}, {elem.DataCost}");
            }
            return retList.ToArray();
        }

        private void DP()
        {
            relevantNotifications = notifications.Where(notification => notification.DataCost < dataConstraint).ToArray();
            var nots = relevantNotifications;
            if (dataConstraint == 0 || nots.Length == 0)
            {
                return;
            }
            Array.Sort(nots, notificationComparer);
            M = new int[nots.Length, dataConstraint + 1];
            keep = new bool[nots.Length, dataConstraint + 1];
            /*
            for (int j = 0; j <= dataConstraint; j++)
            {
                M[0, j] = 0;
            }
            */
            for (int i = 0; i < nots.Length; i++)
            {
                for (int j = 0; j <= dataConstraint; j++)
                {
                    // Special case to avoid index out of range
                    if (i == 0)
                    {
                        if (nots[i].DataCost > j)
                        {
                            M[i, j] = 0;
                            keep[i, j] = false;
                        }
                        else
                        {
                            M[i, j] = nots[i].Score;
                            keep[i, j] = true;
                        }
                        continue;
                    }
                    if (nots[i].DataCost > j)
                    {
                        M[i,j] = M[i - 1,j];
                        keep[i, j] = false;
                    }
                    else
                    {
                        int opt1 = M[i - 1, j];
                        int opt2 = M[i - 1, j - nots[i].DataCost] + nots[i].Score;
                        if (opt1 > opt2)
                        {
                            M[i, j] = opt1;
                            keep[i, j] = false;
                        }
                        else
                        {
                            M[i, j] = opt2;
                            keep[i, j] = true;
                        }
                    }
                }
            }
        }

        private int notificationComparer(INotification notX, INotification notY)
        {
            return notX.DataCost - notY.DataCost;
        }

        public override INotification[] nextBatch()
        {
            throw new NotImplementedException();
        }

    }
}











master – Kopi/.git/objects/54/8415e75d96eeecdf902424863612015f706f2e

master – Kopi/.git/objects/54/8415e75d96eeecdf902424863612015f706f2e









master – Kopi/.git/objects/54/8d3ae76908c6941a3ca79a4d09b46dcc6e7783

master – Kopi/.git/objects/54/8d3ae76908c6941a3ca79a4d09b46dcc6e7783


blob 3169�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;

namespace master.Selection
{
    class DynamicSelector : Selector
    {
        private int[,] M;
        private bool[,] keep;
        private INotification[] relevantNotifications;

        public DynamicSelector(List<INotification> unsortedNotifications, int dataconstraint) : base(unsortedNotifications, dataconstraint)
        {
            Console.WriteLine("Running algorithmw");
            DP();
        }

        public override INotification[] getSelection()
        {
            var retList = new List<INotification>();
            int k = dataConstraint;
            for (int i = relevantNotifications.Length - 1; i >= 1; i--)
            {
                if (keep[i, k])
                {
                    retList.Add(relevantNotifications[i]);
                    k -= relevantNotifications[i].DataCost;
                }
            }
            Console.WriteLine($"Capacity: {dataConstraint}, best score: {retList.Sum(elem => elem.Score)}, total used: {retList.Sum(elem => elem.DataCost)}");
            return retList.ToArray();
        }

        private void DP()
        {
            relevantNotifications = notifications.Where(notification => notification.DataCost < dataConstraint).ToArray();
            var nots = relevantNotifications;
            if (dataConstraint == 0 || nots.Length == 0)
            {
                return;
            }
            Array.Sort(nots, notificationComparer);
            M = new int[nots.Length, dataConstraint + 1];
            keep = new bool[nots.Length, dataConstraint + 1];
            Console.WriteLine($"Size of array is {M.Length}, size of nots {nots.Length}, dataDonstraint: {dataConstraint}");
            for (int j = 0; j <= dataConstraint; j++)
            {
                M[0, j] = 0;
            }
            for (int i = 1; i < nots.Length; i++)
            {
                for (int j = 0; j <= dataConstraint; j++)
                {
                    if (nots[i].DataCost > j)
                    {
                        M[i,j] = M[i - 1,j];
                        keep[i, j] = false;
                    }
                    else
                    {
                        int opt1 = M[i - 1, j];
                        int opt2 = M[i - 1, j - nots[i].DataCost] + nots[i].Score;
                        if (opt1 > opt2)
                        {
                            M[i, j] = opt1;
                            keep[i, j] = false;
                        }
                        else
                        {
                            M[i, j] = opt2;
                            keep[i, j] = true;
                        }
                    }
                }
            }
        }

        private int notificationComparer(INotification notX, INotification notY)
        {
            return notX.DataCost - notY.DataCost;
        }

        public override INotification[] nextBatch()
        {
            throw new NotImplementedException();
        }

    }
}
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commit 224�tree 9c7a93c0234281107f8b024f0c31236d796750bb
parent 7371c64bdbf62068c35a3085f2e6dd9695a4c08f
author root <mats.jonassen@lyse.net> 1526307480 +0200
committer root <mats.jonassen@lyse.net> 1526307480 +0200

Work from day, 16
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blob 3906�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;

namespace master.Selection
{
    class DynamicSelector : Selector
    {
        private int[,] M;
        private bool[,] keep;
        private INotification[] relevantNotifications;

        public DynamicSelector(List<INotification> unsortedNotifications, long dataconstraint) : base(unsortedNotifications, dataconstraint)
        {
            DP();
        }

        public override INotification[] getSelection()
        {
            var retList = new List<INotification>();
            long k = dataConstraint;
            for (int i = relevantNotifications.Length - 1; i >= 0; i--)
            {
                if (keep[i, k])
                {
                    retList.Add(relevantNotifications[i]);
                    k -= relevantNotifications[i].DataCost;
                }
            }
            Console.WriteLine($"Capacity: {dataConstraint}, best score: {retList.Sum(elem => elem.Score)}, total used: {retList.Sum(elem => elem.DataCost)}");
            /*
            foreach (var elem in retList)
            {
                Console.WriteLine($"Dynamic selection: {elem.Uri}, {elem.Score}, {elem.DataCost}");
            }
            */
            return retList.ToArray();
        }

        private void DP()
        {
            relevantNotifications = notifications.Where(notification => notification.DataCost < dataConstraint).ToArray();
            var nots = relevantNotifications;
            if (dataConstraint == 0 || nots.Length == 0)
            {
                return;
            }
            Array.Sort(nots, notificationComparer);
            var old = new double[dataConstraint + 1];
            var curr = new double[0];
            keep = new bool[nots.Length, dataConstraint + 1];
            /*
            for (int j = 0; j <= dataConstraint; j++)
            {
                M[0, j] = 0;
            }
            */

            for (int i = 0; i < nots.Length; i++)
            {
                curr = new double[dataConstraint + 1];
                for (int j = 0; j <= dataConstraint; j++)
                {
                    // Special case to avoid index out of range
                    if (i == 0)
                    {
                        if (nots[i].DataCost > j)
                        {
                            curr[j] = 0;
                            keep[i, j] = false;
                        }
                        else
                        {
                            curr[j] = nots[i].Score;
                            keep[i, j] = true;
                        }
                        continue;
                    }
                    if (nots[i].DataCost > j)
                    {
                        curr[j] = old[j];
                        keep[i, j] = false;
                    }
                    else
                    {
                        double opt1 = old[j];
                        double opt2 = old[j - nots[i].DataCost] +  nots[i].Score;
                        if (opt1 > opt2)
                        {
                            curr[j] = opt1;
                            keep[i, j] = false;
                        }
                        else
                        {
                            curr[j] = opt2;
                            keep[i, j] = true;
                        }
                    }
                }
                old = curr;
            }
        }

        private int notificationComparer(INotification notX, INotification notY)
        {
            return notX.DataCost - notY.DataCost;
        }

        public override INotification[] nextBatch()
        {
            throw new NotImplementedException();
        }

    }
}
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blob 3889�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;

namespace master.Selection
{
    class DynamicSelector : Selector
    {
        private int[,] M;
        private bool[,] keep;
        private INotification[] relevantNotifications;

        public DynamicSelector(List<INotification> unsortedNotifications, int dataconstraint) : base(unsortedNotifications, dataconstraint)
        {
            DP();
        }

        public override INotification[] getSelection()
        {
            var retList = new List<INotification>();
            int k = dataConstraint;
            for (int i = relevantNotifications.Length - 1; i >= 0; i--)
            {
                if (keep[i, k])
                {
                    retList.Add(relevantNotifications[i]);
                    k -= relevantNotifications[i].DataCost;
                }
            }
            Console.WriteLine($"Capacity: {dataConstraint}, best score: {retList.Sum(elem => elem.Score)}, total used: {retList.Sum(elem => elem.DataCost)}");
            /*
            foreach (var elem in retList)
            {
                Console.WriteLine($"Dynamic selection: {elem.Uri}, {elem.Score}, {elem.DataCost}");
            }
            */
            return retList.ToArray();
        }

        private void DP()
        {
            relevantNotifications = notifications.Where(notification => notification.DataCost < dataConstraint).ToArray();
            var nots = relevantNotifications;
            if (dataConstraint == 0 || nots.Length == 0)
            {
                return;
            }
            Array.Sort(nots, notificationComparer);
            var old = new int[dataConstraint + 1];
            var curr = new int[0];
            keep = new bool[nots.Length, dataConstraint + 1];
            /*
            for (int j = 0; j <= dataConstraint; j++)
            {
                M[0, j] = 0;
            }
            */

            for (int i = 0; i < nots.Length; i++)
            {
                curr = new int[dataConstraint + 1];
                for (int j = 0; j <= dataConstraint; j++)
                {
                    // Special case to avoid index out of range
                    if (i == 0)
                    {
                        if (nots[i].DataCost > j)
                        {
                            curr[j] = 0;
                            keep[i, j] = false;
                        }
                        else
                        {
                            curr[j] = nots[i].Score;
                            keep[i, j] = true;
                        }
                        continue;
                    }
                    if (nots[i].DataCost > j)
                    {
                        curr[j] = old[j];
                        keep[i, j] = false;
                    }
                    else
                    {
                        int opt1 = old[j];
                        int opt2 = old[j - nots[i].DataCost] +  nots[i].Score;
                        if (opt1 > opt2)
                        {
                            curr[j] = opt1;
                            keep[i, j] = false;
                        }
                        else
                        {
                            curr[j] = opt2;
                            keep[i, j] = true;
                        }
                    }
                }
                old = curr;
            }
        }

        private int notificationComparer(INotification notX, INotification notY)
        {
            return notX.DataCost - notY.DataCost;
        }

        public override INotification[] nextBatch()
        {
            throw new NotImplementedException();
        }

    }
}
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commit 306�tree 99fa1b1556d86a09f7c5f8ee7cfdebc07ad69fe9
parent 9a7869281cd07ce028e345f7ff59710d7fad9ce9
parent 93edaabb3a918ad0326a11f7781e4b84508a612b
author root <mats.jonassen@lyse.net> 1529026462 +0200
committer root <mats.jonassen@lyse.net> 1529026462 +0200

Merge branch 'master' of github.com:Jonassen/master
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commit 223�tree 61133ab3d7685b0c1f2d7ce89812c386b769ff0d
parent a225a5bc23f26d1f95309d1df34027c721139579
author root <mats.jonassen@lyse.net> 1520932212 +0100
committer root <mats.jonassen@lyse.net> 1520932212 +0100

Work from monday
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blob 234�{
  "runtimeOptions": {
    "additionalProbingPaths": [
      "C:\\Users\\Mats\\.dotnet\\store\\|arch|\\|tfm|",
      "C:\\Users\\Mats\\.nuget\\packages",
      "C:\\Program Files\\dotnet\\sdk\\NuGetFallbackFolder"
    ]
  }
}










master – Kopi/.git/objects/59/00f1369d16639b2aabd65ee77cc027a372af34

master – Kopi/.git/objects/59/00f1369d16639b2aabd65ee77cc027a372af34


blob 3168�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using Newtonsoft.Json.Linq;
using master.SpotifyAPI;

namespace master
{
    class SpotifyData
    {
        private Dictionary<string, JObject> SpotifyResources;
        private Dictionary<string, List<string>> artistAlbums;
        private Dictionary<string, string> previews;
        private Dictionary<string, DateTime> LastUpdated;
        private SpotifyAPIPublic Api;

        public SpotifyData(SpotifyAPIPublic api)
        {
            SpotifyResources = new Dictionary<string, JObject>();
            LastUpdated = new Dictionary<string, DateTime>();
            Api = api;
            artistAlbums = new Dictionary<string, List<string>>();
        }

        private bool Outdated(string spotifyURI)
        {
            return LastUpdated[spotifyURI].AddDays(1) < DateTime.Now;
        }

        public JObject GetSpotifyResource(string spotifyUri)
        {
            if (LastUpdated.ContainsKey(spotifyUri) && !Outdated(spotifyUri))
            {
                return SpotifyResources[spotifyUri];
            }
            SpotifyResources[spotifyUri] = Api.GetSpotifyResource(spotifyUri);
            LastUpdated[spotifyUri] = DateTime.Now;
            return SpotifyResources[spotifyUri];
        }

        public List<JObject> GetMultipleSpotifyResources(string[] spotifyUris)
        {
            List<JObject> results = new List<JObject>();
            var existsUris = from uri in spotifyUris where SpotifyResources.ContainsKey(uri) && !Outdated(uri) select uri;
            var missing = from uri in spotifyUris where !existsUris.Contains(uri) select uri;

            foreach (string uri in existsUris)
            {
                results.Add(SpotifyResources[uri]);
            }
            List<JObject> missingObjects = Api.GetMultipleSpotifyResources(missing.ToArray());
            foreach (JObject elem in missingObjects)
            {
                SpotifyResources[elem["uri"].ToString()] = elem;
                results.Add(elem);
            }
            return results;
        }

        public List<string> GetArtistsAlbums(string artistURI)
        {
            string mapsKey = string.Format("{0}albums", artistURI);
            if (LastUpdated.ContainsKey(mapsKey) && !Outdated(mapsKey))
            {
                return artistAlbums[artistURI];
            }
            var albums = Api.GetArtistAlbums(artistURI);
            var albumIDs = from album in albums select album["uri"].ToString();
            artistAlbums[mapsKey] = albumIDs.ToList<string>();
            LastUpdated[mapsKey] = DateTime.Now;

            return albumIDs.ToList<string>();
        }

        public string GetPreview(string uri)
        {
            if (previews.ContainsKey(uri))
            {
                return previews[uri];
            }
            string previewUrl = GetSpotifyResource(uri)["preview_url"].ToString();
            previews[uri] = Api.GetPreview(previewUrl);
            return previews[uri];
        }
        
    }
}
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blob 1438�using System;
using System.Collections.Generic;
using System.Text;
using master.UserService;
using master.HttpService;
using master.SpotifyAPI;
using master.Notification;

namespace master
{
    class Start
    {
        static void Main(string[] args)
        { 
            Dictionary<string, UserAgent> Users = new Dictionary<string, UserAgent>();
            SpotifyAPIPublic api = new SpotifyAPIPublic();
            SpotifyData data = new SpotifyData(api);
            NotificationFactory notificationFactory = new NotificationFactory(ref data);
            

            Dictionary<string, object> classStore = new Dictionary<string, object>();
            classStore["Users"] = Users;
            classStore["Api"] = api;
            classStore["SpotifyData"] = data;
            classStore["NotificationFactory"] = notificationFactory;
            HttpWorker serverWorker = new HttpWorker(ref classStore);

            Console.WriteLine("Starting listen loop");
            serverWorker.ListenAndServeAsync();
            Console.WriteLine("Loop started");
            Console.ReadLine();
            serverWorker.Stop();

            // Connect URL: https://accounts.spotify.com/authorize/?client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&redirect_uri=http%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&scope=user-read-private%20user-follow-read&state=34fFs29kd09
        }
    }
}
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blob 12092�using System;
using System.Text;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;
using System.Threading;
using master.HttpService;
using System.Collections.Specialized;
using master.Firebase;
using System.Security.Cryptography;
using master.Scheduling;


namespace master.UserService
{
    class UserAgent
    {
        //private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<INotification> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;
        public Mutex mutex;
        private string waitingforID;
        private JObject update;
        private bool isWaitingForUpdate;
        private FirebaseCredentials FBC;
        
        private double currNetwork;
        private double powerConstraint;
        private double networkConstraint;
        private string validationString;
        private string firebaseToken;

        public UserAgent(string fbToken, Dictionary<string, object> classStore)
        {
            //this.UserId = id;
            this.firebaseToken = fbToken;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            //HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<INotification>();
            FollowedArtists = new List<string>();
            this.mutex = new Mutex();
            this.FBC = (FirebaseCredentials) classStore["FirebaseCredentials"];
            this.isWaitingForUpdate = false;
        }

        public void initSpotify(NameValueCollection queryParams)
        {
            JObject postResponse = getInitResponse(queryParams);
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(HttpClient, postResponse);
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2018, 02, 20);
        }

        private JObject getInitResponse(NameValueCollection queryParams)
        {
            string authCode = queryParams["code"];
            try
            {
                this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
                string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
                string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
                string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
                string callback = string.Format("http://{0}/callback", globalIP);
                var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

                var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
                return JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return new JObject();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        public void UpdateConstraints(JObject queryParams)
        {
            //currPower = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            currNetwork = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams[""].ToString()));
            validationString = queryParams["validation"].ToString();
        }

        public bool CheckValidation(string sentValidation)
        {
            return validationString == sentValidation;
        }

        public void UpdateCurrentConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            powerConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            networkConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["network"]));
        }

        public List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            mutex.WaitOne();
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            var notificationsWithoutScore = newObjects.Select(obj => notificationFactory.GetNotification(obj["uri"].ToString(), this));
            var notifications = ScoreNotificationsBatch(notificationsWithoutScore.ToArray());
            OutboundNotifications.AddRange(notifications);
            LastNotificationUpdate = DateTime.Now;
            mutex.ReleaseMutex();
        }
        /*
        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }
        */

        private INotification[] ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications = nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<INotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            UpdateUsersFollowedArtists();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = EvaluationFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            return scoredNotifications.ToArray();
        }
        /*
        private void updateNotificationsAndSend()
        {
            INotification[] notifications = GenerateNotifications();
            notifications = ScoreNotificationsBatch(notifications);
            GreedyScheduler scheduler = new GreedyScheduler();

        }*/

        public void SendNotifications(INotification[] notifications, string id)
        {
            if (notifications.Length == 1)
            {
                FBC.SendNotification(notifications[0], firebaseToken, id);
            }
            else
            {
                FBC.SendBatch(notifications, firebaseToken, id);
            }
        }

        public void DeliverUpdate(JObject postMessage)
        {
            mutex.WaitOne();
            update = postMessage;
            mutex.ReleaseMutex();
        }

        private string getID()
        {
            var uris = OutboundNotifications.Select(not => not.Uri);
            string urisAsString = String.Join("", uris);
            SHA256 sHA256 = SHA256.Create();
            string toHash = urisAsString + firebaseToken + DateTime.Now.ToString();
            var shaBytes = sHA256.ComputeHash(Encoding.UTF8.GetBytes(toHash));
            return Convert.ToBase64String(shaBytes);
        }

        public async Task Start()
        {
            while (true)
            {

                UpdateOutboundResources();
                if (OutboundNotifications.Count > 0)
                {
                    Scheduler scheduler = new GreedyScheduler(OutboundNotifications);
                    try
                    {
                        var batch = scheduler.nextBatch();
                        SendNotifications(scheduler.nextBatch(), getID());
                        // TODO: make sure the notifications confirmed send
                        foreach (var not in batch)
                        {
                            OutboundNotifications.Remove(not);
                        }
                        Task timer = Task.Run(() => Thread.Sleep(10000));
                        while (!timer.IsCompleted)
                        {
                            mutex.WaitOne();
                            // wait for update here
                            mutex.ReleaseMutex();
                        }
                    }
                    catch (SchedulingException)
                    {

                    }
                }
                Thread.Sleep(600000);
            }

        }
    }
}
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blob 1135�<?xml version="1.0" encoding="utf-8" standalone="no"?>
<Project ToolsVersion="14.0" xmlns="http://schemas.microsoft.com/developer/msbuild/2003">
  <PropertyGroup>
    <MSBuildAllProjects>$(MSBuildAllProjects);$(MSBuildThisFileFullPath)</MSBuildAllProjects>
  </PropertyGroup>
  <ImportGroup Condition=" '$(ExcludeRestorePackageImports)' != 'true' ">
    <Import Project="C:\Program Files\dotnet\sdk\NuGetFallbackFolder\netstandard.library\2.0.0\build\netstandard2.0\NETStandard.Library.targets" Condition="Exists('C:\Program Files\dotnet\sdk\NuGetFallbackFolder\netstandard.library\2.0.0\build\netstandard2.0\NETStandard.Library.targets')" />
    <Import Project="C:\Program Files\dotnet\sdk\NuGetFallbackFolder\microsoft.netcore.app\2.0.0\build\netcoreapp2.0\Microsoft.NETCore.App.targets" Condition="Exists('C:\Program Files\dotnet\sdk\NuGetFallbackFolder\microsoft.netcore.app\2.0.0\build\netcoreapp2.0\Microsoft.NETCore.App.targets')" />
    <Import Project="$(NuGetPackageRoot)accord\3.8.0\build\Accord.targets" Condition="Exists('$(NuGetPackageRoot)accord\3.8.0\build\Accord.targets')" />
  </ImportGroup>
</Project>
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blob 1495�using System;
using System.Collections.Generic;
using System.Net.Http;
using System.Text;

namespace master.Scheduling
{
    class GreedyScheduler : Scheduler
    {
        private List<INotification> notifications;
        private List<INotification> sortedArray;
        HttpClient client;

        public GreedyScheduler(List<INotification> unsortedNotifications) : base(unsortedNotifications)
        {
            orderNotifications();
        }

        public override INotification[] nextBatch()
        {
            if (sortedArray.Count <= 0)
            {
                throw new SchedulingException();
            }
            var retVal = sortedArray[sortedArray.Count-1];
            sortedArray.RemoveAt(sortedArray.Count - 1);
            return new INotification[] { retVal};
        }

        protected override void orderNotifications()
        {
            var items = notifications;
            items.Sort(compareNotificationsData);
            this.sortedArray = items;
        }

        private int compareNotificationsData(INotification notX, INotification notY)
        {
            double totalX = notX.Score / notX.DataCost;
            double totalY = notY.Score / notY.DataCost;

            if (totalX < totalY)
            {
                return -1;
            }
            else if(totalX == totalY)
            {
                return 0;
            }
            return 1;
        }

    }
}
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blob 3975�using System;
using System.Security.Cryptography.X509Certificates;
using System.Text;
using Google.Apis.Auth.OAuth2;
using System.Net.Http;
using Newtonsoft.Json.Linq;
using System.Security.Cryptography;
using Google.Apis.Http;

namespace master.Firebase
{
    class FirebaseCredentials
    {
        ServiceAccountCredential googleCredential;
        ConfigurableHttpClient httpClient;


        public FirebaseCredentials()
        { 
            this.googleCredential = GoogleCredential.FromFile
                (@"/home/matsj54/dotnet/fir-notificationexample-5fee4-firebase-adminsdk-sm5lk-83352d176d.json")
                .CreateScoped("https://www.googleapis.com/auth/firebase.messaging").UnderlyingCredential
                as ServiceAccountCredential;
            this.httpClient = new ConfigurableHttpClient(new ConfigurableMessageHandler(new HttpClientHandler()));
            googleCredential.Initialize(httpClient);
        }

        private string GetAuthToken()
        {
            return googleCredential.GetAccessTokenForRequestAsync().Result;
        }

        private HttpRequestMessage GenerateRequest(HttpContent content)
        {
            Console.WriteLine(GetAuthToken());
            HttpRequestMessage req = new HttpRequestMessage(HttpMethod.Post, "https://fcm.googleapis.com/v1/projects/fir-notificationexample-5fee4/messages:send");
            req.Headers.Add("Authorization", "Bearer " + GetAuthToken());
            req.Content = content;
            return req;
        }

        public void SendNotification(INotification notification, string userToken)
        {
            JObject reqBody = new JObject();
            reqBody["validate_only"] = false;
            JObject message = notification.PushNotification;
            message["token"] = userToken;
            reqBody["message"] = message;
            Console.WriteLine(reqBody);
            var req = GenerateRequest(new StringContent(reqBody.ToString()));

            HttpResponseMessage response = httpClient.SendAsync(req).Result;

            Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }
        /*
        public void SendNotificationToAll(INotification notification)
        {
            JObject reqBody = new JObject();
            reqBody["validate_only"] = false;
            JObject message = notification.PushNotification;
            message["token"] = userToken;
            reqBody["message"] = message;
            Console.WriteLine(reqBody);
            var req = GenerateRequest(new StringContent(reqBody.ToString()));

            HttpResponseMessage response = httpClient.SendAsync(req).Result;

            Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }
        */
        public void SendUrl(string fbToken)
        {
            MD5 md5 = MD5.Create();
            byte[] input = Encoding.UTF8.GetBytes(fbToken);
            string state = Encoding.UTF8.GetString(md5.ComputeHash(input));

            string spotifyUrl = string.Format(@"https://accounts.spotify.com/authorize/?"
                + "client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&"
                + "redirect_uri=https%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&"
                + "scope=user-read-private%20user-follow-read&state={0}", state);


            JObject reqBody = new JObject();
            reqBody["validate_only"] = false;
            JObject message = new JObject();
            message["token"] = fbToken;
            JObject data = new JObject();
            data["msg_type"] = "spotify_url";
            data["spotify_url"] = spotifyUrl;
            message["data"] = data;
            reqBody["message"] = message;
            var content = new StringContent(reqBody.ToString());
            var request = GenerateRequest(content);
            httpClient.SendAsync(request);
        }
    }
}
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commit 251�tree cbc4e882af24ea50f6f4bcb214808f01a6bceaa8
parent bb8bd39d8ae252a6dde184943c3040e432952394
author Mats Jonassen <matsj54@gmail.com> 1524672543 +0200
committer Mats Jonassen <matsj54@gmail.com> 1524672543 +0200

Create throttle for spotify requests
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blob 367�<Project Sdk="Microsoft.NET.Sdk">

  <PropertyGroup>
    <OutputType>Exe</OutputType>
    <TargetFramework>netcoreapp2.0</TargetFramework>
  </PropertyGroup>

  <ItemGroup>
    <PackageReference Include="Microsoft.Extensions.Configuration" Version="2.0.0" />
    <PackageReference Include="Newtonsoft.Json" Version="10.0.3" />
  </ItemGroup>

</Project>
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blob 2248�using System;
using System.Collections.Generic;
using master.SpotifyAPI;
using master.Classifiers;
using Accord.MachineLearning.DecisionTrees;
using Accord.Math.Optimization.Losses;

namespace master
{
    class Program
    {

        static void Main(string[] args)
        {
            // string spotifyAPI = "https://api.spotify.com/v1/";
            // string albumsearch = spotifyAPI + "albums/27lj323rr5ku9aEUwanp99";
            string oAuthToken = "BQBwskarmtSWNp2LLRoz1gdrxBxRMNPOxXAFlwgA6dzDJth3e_aqrCEp23A1_JklmMp8UFfMtdH_iQQpSR87kXYfbVJ1wBkSjhzGUIacJarBDHGKHHAgHdiLRFHg4-5lzB0G5ikUum7qSvt0kOLH5w6MvdI";
            //var api = spotifyAPIClient.newClientWithAuth();
            SpotifyAPIClient api = new SpotifyAPIClient(oAuthToken);

            List<string> unnotified = api.getUnnotifiedAlbums(new DateTime(2017, 8, 15));

            List<Notification> outBoundNotifications = new List<Notification>();
            
            foreach (string album in unnotified)
            {
                Notification notification = new Notification(album, SingleFunctions.EvaluateAlbum(album, api), api.estimateAlbumCost(album));
                Console.WriteLine(
                    string.Format(
                        "AlbumID: {0}, Score: {1}, Cost: {2}", album, notification.RegressorScore, notification.Cost));
            }

            /*
            utilityClassifier classifier = new utilityClassifier();
            classifier.loadData("C:masterData/richnotedb.sql");
            */
            /*
            (double[][] features, int[] classes) = loadFunctions.loadCSV(@"E:masterData/spotify-click-data.csv");

            Console.WriteLine(features.Length + " " + classes.Length);

            var teacher = new RandomForestLearning()
            {
                NumberOfTrees = 1,
            };

            var randomForest = teacher.Learn(features, classes);
            Console.WriteLine("Finished learning model");
            double error = new ZeroOneLoss(classes).Loss(randomForest.Decide(features));

            Console.WriteLine(error);
            */

            Console.WriteLine("Readline");
            Console.ReadLine();

        }
    }
}
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commit 222�tree 46776acfe93e717e7b986d9f97bbd855a6c5e6a0
parent 5b89ba6be941ee5caeec4a60dbaea601f0169c35
author root <mats.jonassen@lyse.net> 1524690754 +0200
committer root <mats.jonassen@lyse.net> 1524690754 +0200

Added 429 catch
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blob 151�using System;
using System.Collections.Generic;
using System.Text;

namespace master.FirebaseAPI
{
    class FirebaseClient
    {
    }
}
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commit 260�tree 4695a30fbdefa1edc7754c78e4dd74470f2fdec8
parent ed8b04cd32fe208ce86c332f3c300aad3232ee7b
author root <mats.jonassen@lyse.net> 1524341860 +0200
committer root <mats.jonassen@lyse.net> 1524341860 +0200

Got notification URIs working. Implement Notification
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blob 2211�using System;
using System.Collections.Generic;
using System.Text;
using master.UserService;
using master.HttpService;
using master.SpotifyAPI;
using master.Notification;
using System.Net.Http;
using master.Firebase;

namespace master
{
    class Start
    {
        static void Main(string[] args)
        {
            SpotifyAPIPublic api = new SpotifyAPIPublic();
            SpotifyData data = new SpotifyData(api);
            if (false)
            {
                //api.TestTimeout();
                FirebaseCredentials fbc = new FirebaseCredentials();
                SpotifyNotification not = new SpotifyNotification("spotify:track:5vtyFzfLkCSJvXEZFjQAa1", data, true);
                fbc.SendNotification(not, "fDsdxnODAes:APA91bFsEdZv86cKJY_pms0b-ssBhXke3KxnZhBO7jnPc8rBYkddKzrwOQLLQ4uMd4WqY_1BB2eYVPzeKmIUhAIrt7CVTgdEk6cNmZjCd2UQvDs2udr-FGJbo9GTJl0rLeCyUBLT6aPl");
                Console.ReadLine();
                System.Environment.Exit(1);
            }

            Console.WriteLine("Starting main");
            Dictionary<string, UserAgent> Users = new Dictionary<string, UserAgent>();
            NotificationFactory notificationFactory = new NotificationFactory(data);
            

            Dictionary<string, object> classStore = new Dictionary<string, object>();
            HttpClient genericUseClient = new HttpClient();
            classStore["Users"] = Users;
            classStore["Api"] = api;
            classStore["SpotifyData"] = data;
            classStore["NotificationFactory"] = notificationFactory;
            classStore["HttpClient"] = genericUseClient;
            HttpWorker serverWorker = new HttpWorker(classStore);

            Console.WriteLine("Starting listen loop");
            serverWorker.ListenAndServeAsync();
            Console.WriteLine("Loop started");
            Console.ReadLine();
            serverWorker.Stop();

            // Connect URL: https://accounts.spotify.com/authorize/?client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&redirect_uri=http%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&scope=user-read-private%20user-follow-read&state=34fFs29kd09
        }
    }
}











master – Kopi/.git/objects/60/0fc03b002f784806b24e5f93506a907db46357

master – Kopi/.git/objects/60/0fc03b002f784806b24e5f93506a907db46357









master – Kopi/.git/objects/60/0ff05b621f469c466eb96dcd0c0ceba83653bf

master – Kopi/.git/objects/60/0ff05b621f469c466eb96dcd0c0ceba83653bf









master – Kopi/.git/objects/61/0225b60415da7f1d102284b45bec98d62fc0d8

master – Kopi/.git/objects/61/0225b60415da7f1d102284b45bec98d62fc0d8


blob 1680�using System;
using master.helpers;
using master.Classifiers;
using Accord.MachineLearning.DecisionTrees;
using Accord.Math.Optimization.Losses;

namespace master
{
    class Program
    {

        static void Main(string[] args)
        {
            // string spotifyAPI = "https://api.spotify.com/v1/";
            // string albumsearch = spotifyAPI + "albums/27lj323rr5ku9aEUwanp99";
            string oAuthToken = "BQBgyIXepf_qgZLJKGJnU_81go1PggBHiEcVq01_a3g_Ckqa80iKxU-udxGTwYGIQ8fSW0JcLXwMjsMO2WIgfkPrABNeD4FgAwxz87xNvMuokP7zvzKX8y9jAbJrAvI9ss-G4pF55E21SHKJvqbPiQy3yAU";
            //var api = spotifyAPIClient.newClientWithAuth();
            spotifyAPIClient api = new spotifyAPIClient(oAuthToken);
            singleFunctions.evaluateTrack("35TaaWIRV1bTuWvgJ52dsf", api);


            /*
            utilityClassifier classifier = new utilityClassifier();
            classifier.loadData("C:masterData/richnotedb.sql");
            */
            /*
            (double[][] features, int[] classes) = loadFunctions.loadCSV(@"E:masterData/spotify-click-data.csv");

            Console.WriteLine(features.Length + " " + classes.Length);

            var teacher = new RandomForestLearning()
            {
                NumberOfTrees = 1,
            };

            var randomForest = teacher.Learn(features, classes);
            Console.WriteLine("Finished learning model");
            double error = new ZeroOneLoss(classes).Loss(randomForest.Decide(features));

            Console.WriteLine(error);
            */

            Console.WriteLine("Readline");
            Console.ReadLine();

        }
    }
}
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blob 4138�using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;
using Accord.MachineLearning.DecisionTrees;
using System.Net.Http;
using master.SpotifyAPI;

namespace master
{
    static class SingleFunctions
    {
        public static double evaluateTrack(string trackID, SpotifyAPIClient api)
        {
            JToken track = api.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            double hour = (double)DateTime.Now.Hour;
            double trackPop = double.Parse(track["popularity"].ToString());

            string albumID = track["album"]["id"].ToString();
            JToken album = api.getAlbum(albumID);
            double albumPop = double.Parse(album["popularity"].ToString());

            // Get the ID of the first Artist listed for the track.
            string artistID = ((JArray)track["artists"])[0]["id"].ToString();
            JToken artist = api.getArist(artistID);
            double artistPop = double.Parse(artist["popularity"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double favoriteArtist = System.Convert.ToDouble(api.isFollowingArtist(artistID));
            // TODO: Fix multiple sources
            string source = "artist";
            double[] oneHot = { 0, 0, 1, 0 };

            double[] featuresArr = { hour, trackPop, albumPop, artistPop, tDuration, artistFollowers,
            favoriteArtist};

            List<double> features = new List<double>(featuresArr);
            features.AddRange(oneHot);

            return evaluateFeatures(features);

        }

        public static double EvaluateAlbum(string albumID, SpotifyAPIClient api)
        {
            JToken album = api.getAlbum(albumID);
            JArray tracksSimplified = (JArray)album["tracks"];
            // Consider making the API client work async
            List<JToken> tracks = new List<JToken>();
            foreach(JToken track in tracksSimplified)
            {
                tracks.Add(api.getTrack(track.ToString()));
            }

        }

        public static double evaluateFeatures(List<double> features)
        {
            if (features.Count != 11)
            {
                throw new Exception("feature input does not contain 11 elements");
            }
            HttpClient client = new HttpClient();
            string endpoint = "http://localhost:27015/?features=" + string.Join('-', features);
            Console.WriteLine(endpoint);
            var result = client.GetAsync(endpoint).Result;
            JToken JsonResult = JObject.Parse(result.Content.ReadAsStringAsync().Result);

            try
            {
                    return double.Parse(JsonResult["result"].ToString());
            }
            catch
            {
                throw new Exception("Invalid GET result, unable to parse to Double");
            }

        }
        
        // Expand to accept all types of spotify resources
        public static int estimateCost(string trackID, SpotifyAPIClient api)
        {
            JToken track = api.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            /*
            JArray images = (JArray) track["album"]["images"];
            JToken smallestImage = images[0];
            int smallestHeight = 0;
            int smallestWidth = 0;
            for (int i = 1; i < images.Count; i++)
            {
                int height = int.Parse( images[i]["height"].ToString());
                int width = int.Parse(images[i]["width"].ToString());

                smallestHeight = int.Parse(smallestImage["height"].ToString());
                smallestWidth = int.Parse(smallestImage["width"].ToString());
                if (height < smallestHeight && width < smallestWidth)
                {
                    smallestImage = images[i];
                }
            }
            */
            return tDuration;
        }
    }
}
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blob 712�using System;
using System.Collections.Generic;
using System.Text;

namespace master.Selection
{
    class DynamicSelector : Selector
    {
        private int[][] M;

        protected DynamicSelector(List<INotification> unsortedNotifications, int dataconstraint) : base(unsortedNotifications, dataconstraint)
        {
        }

        public override INotification[] getSelection()
        {
            throw new NotImplementedException();
        }

        private int DP(int i, int w, int depth)
        {
            return 1;
        }

        public override INotification[] nextBatch()
        {
            throw new NotImplementedException();
        }

    }
}
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blob 5066�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Http;
using System.Threading;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using master.UserService;
using master.Firebase;

namespace master.HttpService
{
    class HttpWorker
    {
        private HttpListener listener;
        private bool stopFlag;
        private HttpClient HttpClient;
        private Dictionary<string, UserAgent> Users;
        private Dictionary<string, object> classStore;
        private FirebaseInitializer FBI;

        // private Mutex UserMutex;

        public HttpWorker(Dictionary<string, object> classStore)
        {
            this.listener = new HttpListener();
            this.stopFlag = false;
            this.Users = (Dictionary<string, UserAgent>) classStore["Users"];
            this.classStore = classStore;
            this.FBI = new FirebaseInitializer();
            // this.UserMutex = userMutex;
        }

        public async Task ListenAndServeAsync(HttpClient httpClient = null)
        {
            this.HttpClient = httpClient ?? new HttpClient();
            HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string projectIP = HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            try
            { 
                listener.Prefixes.Add(string.Format("http://{0}:80/", projectIP));
                listener.Start();
            }
            catch (Exception e)
            {
                Console.WriteLine(e);
                listener.Stop();
                return;
            }
            while (!stopFlag)
            {
                try
                { 
                    HttpListenerContext context = await listener.GetContextAsync();
                    Console.WriteLine("Received Context");
                    string rawUrl = context.Request.RawUrl;
                    Task handle;
                    switch (rawUrl.Split('?')[0])
                    {
                        case "/":
                            try
                            {
                                handle = HandleGenericAsync(context);
                            }
                            catch(AggregateException ae)
                            {
                                foreach(var e in ae.InnerExceptions)
                                {
                                    Console.WriteLine(e.Message);
                                }
                            }
                            break;
                        case "/callback":
                            handle = HandleCallback(context);
                            break;
                        default:
                            Console.WriteLine("Received URL that triggered no action");
                            break;
                    }
                }
                catch(Exception e)
                {
                    Console.WriteLine(e);
                }
            }
        }

        private async Task HandleGenericAsync(HttpListenerContext context)
        {

            Console.WriteLine("New Request method:" + context.Request.HttpMethod);
            System.IO.StreamReader reader = new System.IO.StreamReader(context.Request.InputStream);
            Console.WriteLine(reader.ReadToEnd());

            if (context.Request.HttpMethod != HttpMethod.Post.Method)
            {
                return;
            }

            var streamReader = new System.IO.StreamReader(context.Request.InputStream);
            JObject req = JObject.Parse(streamReader.ReadToEnd());
            switch (req["msg_type"].ToString())
            {
                case "new_user":
                    string fbt = req["firebase_token"].ToString();
                    //string id = req["device_id"].ToString();
                    FBI.addNewUser(fbt);
                    FBI.sendUrl(fbt);
                    break;
            }
            //string id = queryParams["id"];
            //Users[id].mutex.WaitOne();
            //Users[id].UpdateConstraints(queryParams);
            //Users[id].mutex.Close();
        }

        private async Task HandleCallback(HttpListenerContext context)
        {
            var queryParams = context.Request.QueryString;
            // Create new user
            // Need to get some ID
            if (!FBI.UserInitialized(queryParams["state"]))
            {
                return;
            }
            UserAgent user = new UserAgent(FBI.GetString(queryParams["state"]), classStore);
            HttpHelpers.RespondHTTP(context, HttpHelpers.LoginSuccessHTML());

            Users.Add(queryParams["state"], user);
        }

        public void Stop()
        {
            this.stopFlag = true;
            listener.Abort();
            listener.Close();
        }

    }
}
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blob 3263�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using Newtonsoft.Json.Linq;

namespace master.SpotifyAPI
{
    class TokenManager
    {
        private HttpClient HttpClient;
        private string AccessToken;
        private DateTime TokenExpiresAt;

        internal TokenManager(ref HttpClient client)
        {
            this.HttpClient = client;
            this.TokenExpiresAt = DateTime.Now;
        }

        public bool TokenIsValid()
        {
            return DateTime.Now.AddSeconds(60) > TokenExpiresAt;
        }
        /*
        // As no one other than the token manager should ever need to see the token this has been removed.
        public string getAccessToken()
        {
            if(DateTime.Now.AddSeconds(60) > TokenExpiresAt)
            {
                // Token is about to expire
                this.RefreshAccessToken();
            }
            return AccessToken;
        }
        */

        public void RefreshAccessToken()
        {
            this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string uri = "https://accounts.spotify.com/api/token";

            string authorization = string.Format("{0}:{1}", clientID, clientSecret);
            Encoding encoding = Encoding.UTF8;
            string base64Auth = Convert.ToBase64String(encoding.GetBytes(authorization));
            //this.HttpClient.DefaultRequestHeaders.Add("Authorization", Convert.ToBase64String(authAsByteArr));
            this.HttpClient.DefaultRequestHeaders.TryAddWithoutValidation("Authorization", string.Format("Basic {0}", base64Auth));
            //this.HttpClient.DefaultRequestHeaders.Add("Authorization", authorization);
            //this.HttpClient.DefaultRequestHeaders.Accept.Add(new System.Net.Http.Headers.MediaTypeWithQualityHeaderValue("application/x-www-form-urlencoded"));

            Console.WriteLine(base64Auth);
            KeyValuePair<string, string> postElement = new KeyValuePair<string, string>("grant_type", "client_credentials");
            List<KeyValuePair<string, string>> postBody = new List<KeyValuePair<string, string>>();
            postBody.Add(postElement);
            HttpContent content = new FormUrlEncodedContent(postBody);
            HttpResponseMessage postResponse = this.HttpClient.PostAsync(uri, content).Result;

            JObject response = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string expiresIn = response["expires_in"].ToString();

            this.TokenExpiresAt = DateTime.Now.AddSeconds(double.Parse(expiresIn));
            this.AccessToken = response["access_token"].ToString();
            HttpClient.DefaultRequestHeaders.Clear();
            HttpClient.DefaultRequestHeaders.Add("Authorization", string.Format("Bearer {0}", AccessToken));
        }
    }
}
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blob 4318�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Http;
using System.Threading;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using master.UserService;

namespace master.HttpService
{
    class HttpWorker
    {
        private HttpListener listener;
        private bool stopFlag;
        private HttpClient HttpClient;
        private Dictionary<string, UserService.UserAgent> Users;
        // private Mutex UserMutex;
        private SpotifyData data;

        public HttpWorker(ref Dictionary<string, UserService.UserAgent> users, ref SpotifyData data)
        {
            this.listener = new HttpListener();
            this.stopFlag = false;
            this.Users = users;
            this.data = data;
            // this.UserMutex = userMutex;
        }

        public async Task ListenAndServeAsync(HttpClient httpClient = null)
        {
            this.HttpClient = httpClient ?? new HttpClient();
            HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string projectIP = HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            try
            { 
                listener.Prefixes.Add(string.Format("http://{0}:80/", projectIP));
                listener.Start();
            }
            catch (Exception e)
            {
                Console.WriteLine(e);
                listener.Stop();
                return;
            }
            while (!stopFlag)
            {
                try
                { 
                    HttpListenerContext context = await listener.GetContextAsync();
                    Console.WriteLine("Received Context");
                    string rawUrl = context.Request.RawUrl;
                    switch (rawUrl.Split('?')[0])
                    {
                        case "/updateUser":
                            HandleUpdateUser(context);
                            break;
                        case "/callback":
                            HandleCallback(context);
                            break;
                        default:
                            Console.WriteLine("Received URL that triggered no action");
                            break;
                    }
                }
                catch(Exception e)
                {
                    Console.WriteLine(e);
                }
            }
        }

        private void HandleUpdateUser(HttpListenerContext context)
        {

        }

        private void HandleCallback(HttpListenerContext context)
        {
            var queryParams = context.Request.QueryString;
            string authCode = queryParams["code"];
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            string callback = string.Format("http://{0}/callback", globalIP);
            var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

            var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
            JObject responseJson = JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);

            // Create new user
            // Need to get some ID
            string id = "placeholderID";
            //UserMutex.WaitOne();
            UserAgent user = new UserAgent(id, responseJson, ref HttpClient, ref data);
            HttpHelpers.RespondHTTP(context, HttpHelpers.LoginSuccessHTML());
            user.UpdateOutboundResources();
            Users.Add(id, user);
            //UserMutex.ReleaseMutex();
        }

        public void Stop()
        {
            this.stopFlag = true;
            listener.Close();
        }

    }
}
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blob 2357�using System;
using System.Collections.Generic;
using System.Text;
using master.SpotifyAPI;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;

namespace master.UserService
{
    class UserService
    {
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        //private List<Notification> OutboundNotifications { get; }
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;

        public UserService(string id, JObject postResponse, ref HttpClient client)
        {
            this.HttpClient = client;
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(ref client, postResponse);
        }
        /*
        public void UpdateNewNotifications()
        {
            List<string> ids = Api.getUnnotifiedAlbums(this.LastNotificationUpdate);
            List<double> scores = new List<double>();
            List<double> costs = new List<double>();
            foreach (string id in ids)
            {
                scores.Add(SingleFunctions.evaluateTrack(id, Api));
                costs.Add(Api.());
            }
        }
        */

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        private List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            var item = result["artists"]["items"].First;
            var artistIDs = new List<string>();

            while (item != null)
            {
                artistIDs.Add(item["uri"].ToString());
                item = item.Next;
            }
            this.FollowedArtists = artistIDs;
            return artistIDs;
        }
    }
}
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commit 230�tree 1ad7e1367188a48b3c4d69d90d166dd1d4188e1a
parent 886b704e7022b6beefe66efb1a3ec31e58ff36c6
author Mats Jonassen <matsj54@gmail.com> 1523483597 +0200
committer Mats Jonassen <matsj54@gmail.com> 1523483597 +0200

Added new files
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commit 229�tree 8568384bf1b6f942b5c57a2402d36794f9e14615
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author root <mats.jonassen@lyse.net> 1520684939 +0100
committer root <mats.jonassen@lyse.net> 1520684939 +0100

Removed old .net files
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blob 13120�using System;
using System.Text;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;
using System.Threading;
using master.HttpService;
using System.Collections.Specialized;
using master.Firebase;
using System.Security.Cryptography;
using master.Selection;


namespace master.UserService
{
    class UserAgent
    {
        //private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<INotification> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;
        public Mutex mutex;
        private string waitingforID;
        private JObject update;
        private bool isWaitingForUpdate;
        private FirebaseCredentials FBC;
        
        private double currNetwork;
        private double powerConstraint;
        private int networkConstraint;
        private string validationString;
        private string firebaseToken;

        public UserAgent(string fbToken, Dictionary<string, object> classStore)
        {
            //this.UserId = id;
            this.firebaseToken = fbToken;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            //HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<INotification>();
            FollowedArtists = new List<string>();
            this.mutex = new Mutex();
            this.FBC = (FirebaseCredentials) classStore["FirebaseCredentials"];
            this.isWaitingForUpdate = false;
        }

        public void initSpotify(NameValueCollection queryParams)
        {
            JObject postResponse = getInitResponse(queryParams);
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(HttpClient, postResponse);
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2018, 02, 20);
        }

        private JObject getInitResponse(NameValueCollection queryParams)
        {
            string authCode = queryParams["code"];
            try
            {
                this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
                string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
                string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
                string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
                string callback = string.Format("http://{0}/callback", globalIP);
                var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

                var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
                return JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return new JObject();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        public void UpdateConstraints(JObject queryParams)
        {
            //currPower = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            currNetwork = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams[""].ToString()));
            validationString = queryParams["validation"].ToString();
        }

        public bool CheckValidation(string sentValidation)
        {
            return validationString == sentValidation;
        }

        public void UpdateCurrentConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            powerConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            networkConstraint = int.Parse(System.Web.HttpUtility.UrlDecode(queryParams["network"]));
        }

        public List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            mutex.WaitOne();
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            var notificationsWithoutScore = newObjects.Select(obj => notificationFactory.GetNotification(obj["uri"].ToString(), this));
            var notifications = ScoreNotificationsBatch(notificationsWithoutScore.ToArray());
            OutboundNotifications.AddRange(notifications);
            LastNotificationUpdate = DateTime.Now;
            mutex.ReleaseMutex();
        }
        /*
        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }
        */

        private INotification[] ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications = nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<INotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            UpdateUsersFollowedArtists();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = EvaluationFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            return scoredNotifications.ToArray();
        }
        /*
        private void updateNotificationsAndSend()
        {
            INotification[] notifications = GenerateNotifications();
            notifications = ScoreNotificationsBatch(notifications);
            GreedyScheduler scheduler = new GreedyScheduler();

        }*/

        public void SendNotifications(INotification[] notifications, string id)
        {
            Console.WriteLine("sending notification");
            if (notifications.Length == 1)
            {
                FBC.SendNotification(notifications[0], firebaseToken, id);
            }
            else
            {
                FBC.SendBatch(notifications, firebaseToken, id);
            }
        }

        public void DeliverUpdate(JObject postMessage)
        {
            mutex.WaitOne();
            update = postMessage;
            mutex.ReleaseMutex();
        }

        private string getID()
        {
            var uris = OutboundNotifications.Select(not => not.Uri);
            string urisAsString = String.Join("", uris);
            SHA256 sHA256 = SHA256.Create();
            string toHash = urisAsString + firebaseToken + DateTime.Now.ToString();
            var shaBytes = sHA256.ComputeHash(Encoding.UTF8.GetBytes(toHash));
            return Convert.ToBase64String(shaBytes);
        }

        public async Task Start()
        {
            while (true)
            {
                UpdateOutboundResources();
                if (OutboundNotifications.Count > 0)
                {
                    Selector scheduler;
                    /*
                    try
                    {
                         scheduler = new DynamicSelector(OutboundNotifications, networkConstraint);
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                    */
                    try
                    {
                        scheduler = new DynamicSelector(OutboundNotifications, 4000000);
                        var greedyscheduler = new GreedySelector(OutboundNotifications, 4000000);
                        var batch = scheduler.getSelection();
                        greedyscheduler.getSelection();
                        SendNotifications(batch, getID());
                        // TODO: make sure the notifications confirmed send
                        foreach (var not in batch)
                        {
                            OutboundNotifications.Remove(not);
                        }
                        Task timer = Task.Run(() => Thread.Sleep(10000));
                        while (!timer.IsCompleted)
                        {
                            mutex.WaitOne();
                            // wait for update here
                            mutex.ReleaseMutex();
                        }
                    }
                    catch (Exception e)
                    {
                        if (e is SelectionException)
                        {
                            Console.WriteLine("Scheduling complete");
                        }
                        else
                        {
                            Console.WriteLine(e.Message);
                            Console.WriteLine(e.StackTrace);
                        }
                    }
                }
                Thread.Sleep(600000);
            }

        }
    }
}
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blob 4799�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Http;
using System.Threading;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using master.UserService;
using System.Web;

namespace master.HttpService
{
    class HttpWorker
    {
        private HttpListener listener;
        private bool stopFlag;
        private HttpClient HttpClient;
        private Dictionary<string, UserAgent> Users;
        private Dictionary<string, object> classStore;
        // private Mutex UserMutex;

        public HttpWorker(Dictionary<string, object> classStore)
        {
            this.listener = new HttpListener();
            this.stopFlag = false;
            this.Users = (Dictionary<string, UserAgent>) classStore["Users"];
            this.classStore = classStore;
            // this.UserMutex = userMutex;
        }

        public async Task ListenAndServeAsync(HttpClient httpClient = null)
        {
            this.HttpClient = httpClient ?? new HttpClient();
            HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string projectIP = HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            try
            { 
                listener.Prefixes.Add(string.Format("http://{0}:80/", projectIP));
                listener.Start();
            }
            catch (Exception e)
            {
                Console.WriteLine(e);
                listener.Stop();
                return;
            }
            while (!stopFlag)
            {
                try
                { 
                    HttpListenerContext context = await listener.GetContextAsync();
                    Console.WriteLine("Received Context");
                    string rawUrl = context.Request.RawUrl;
                    switch (rawUrl.Split('?')[0])
                    {
                        case "/updateUser":
                            HandleUpdateUser(context);
                            break;
                        case "/callback":
                            HandleCallback(context);
                            break;
                        default:
                            Console.WriteLine("Received URL that triggered no action");
                            break;
                    }
                }
                catch(Exception e)
                {
                    Console.WriteLine(e);
                }
            }
        }

        private void HandleUpdateUser(HttpListenerContext context)
        {
            var queryParams = context.Request.QueryString;
            string id = queryParams["id"];
            Users[id].UpdateConstraints(queryParams);
            double currentPower =  double.Parse(HttpUtility.UrlDecode(queryParams["power"]));
            double currentNetwork = double.Parse(HttpUtility.UrlDecode(queryParams["network"]));
            string validationCode = queryParams["validation"];
        }

        private void HandleCallback(HttpListenerContext context)
        {
            var queryParams = context.Request.QueryString;
            string authCode = queryParams["code"];
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            string callback = string.Format("http://{0}/callback", globalIP);
            var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

            var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
            JObject responseJson = JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);

            // Create new user
            // Need to get some ID
            string id = "placeholderID";
            //UserMutex.WaitOne();
            UserAgent user = new UserAgent(id, responseJson, classStore);
            HttpHelpers.RespondHTTP(context, HttpHelpers.LoginSuccessHTML());
            user.UpdateOutboundResources();
            Users.Add(id, user);
            //UserMutex.ReleaseMutex();
        }

        public void Stop()
        {
            this.stopFlag = true;
            listener.Abort();
            listener.Close();
        }

    }
}
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blob 1458�using System;
using System.Collections.Generic;
using System.Text;
using System.Security.Cryptography;

namespace master.Firebase
{
    class FirebaseInitializer
    {
        private Dictionary<string, string> Devices;
        FirebaseCredentials FBC;

        public FirebaseInitializer()
        {
            this.Devices = new Dictionary<string, string>();
            this.FBC = new FirebaseCredentials();
            this.addNewUser("fDsdxnODAes:APA91bFsEdZv86cKJY_pms0b-ssBhXke3KxnZhBO7jnPc8rBYkddKzrwOQLLQ4uMd4WqY_1BB2eYVPzeKmIUhAIrt7CVTgdEk6cNmZjCd2UQvDs2udr-FGJbo9GTJl0rLeCyUBLT6aPl");
            FBC.SendUrl("fDsdxnODAes:APA91bFsEdZv86cKJY_pms0b-ssBhXke3KxnZhBO7jnPc8rBYkddKzrwOQLLQ4uMd4WqY_1BB2eYVPzeKmIUhAIrt7CVTgdEk6cNmZjCd2UQvDs2udr-FGJbo9GTJl0rLeCyUBLT6aPl");
        }

        public void addNewUser(string firebaseToken)
        {
            MD5 md5 = MD5.Create();
            byte[] input = Encoding.UTF8.GetBytes(firebaseToken);
            string state = Encoding.UTF8.GetString(md5.ComputeHash(input));
            Devices[state] = firebaseToken;
        }

        public bool UserInitialized(string state)
        {
            return Devices.ContainsKey(state);
        }

        public string GetString(string state)
        {
            return Devices[state];
        }

        public void sendUrl(string fbToken)
        {
            FBC.SendUrl(fbToken);
        }
    }
}
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blob 375�using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;

namespace master
{
    interface INotification
    {
        JObject PushNotification { get; }
        double Score { get; set; }
        string Uri { get; }
        int DataCost { get; }
        string Id { get; }
        //double PowerCost { get; }
    }
}
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blob 149�{
  "version": 1,
  "dgSpecHash": "cHeFt34TyJW56TrryQJ/s/LTji4cfIvBebQ18LGxN//nkSi43QfCYpEUEVL/PtsHrjbVAtp4jyCmNmB+dtVn4A==",
  "success": true
}
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commit 254�tree 68509b295135590acc1214a4219a0e152f7f8819
parent c8187295a82abeddb7d628c6369cafc8aadcfdf3
author Mats Jonassen <matsj54@gmail.com> 1521671267 +0100
committer Mats Jonassen <matsj54@gmail.com> 1521671267 +0100

Added duration and image size collector
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commit 232�tree 98d857f995e6950cc1f1ddc7cc3d55cc02488eb2
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author Mats Jonassen <matsj54@gmail.com> 1523829869 +0200
committer Mats Jonassen <matsj54@gmail.com> 1523829869 +0200

Work from weekend
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parent 9ccefa443ce8567109c7eecf24fe3769ec58437e
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committer root <mats.jonassen@lyse.net> 1526491995 +0200

Working scheduling, and first send, TODO get
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blob 9274�using System;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;
using System.Threading;
using master.HttpService;
using System.Collections.Specialized;
using master.Firebase;
using master.Scheduling;

namespace master.UserService
{
    class UserAgent
    {
        //private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<string> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;
        public Mutex mutex;
        private FirebaseCredentials FBC;
        
        private double currNetwork;
        private double powerConstraint;
        private double networkConstraint;
        private string validationString;
        private string firebaseToken;

        public UserAgent(string fbToken, Dictionary<string, object> classStore)
        {
            //this.UserId = id;
            this.firebaseToken = fbToken;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            //HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<string>();
            FollowedArtists = new List<string>();
            this.mutex = new Mutex();
            this.FBC = (FirebaseCredentials) classStore["FirebaseCredentials"];
        }

        public void initSpotify(NameValueCollection queryParams)
        {
            JObject postResponse = getInitResponse(queryParams);
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(HttpClient, postResponse);
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2018, 02, 20);
        }

        private JObject getInitResponse(NameValueCollection queryParams)
        {
            string authCode = queryParams["code"];
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            string callback = string.Format("http://{0}/callback", globalIP);
            var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

            var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
            return JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        public void UpdateConstraints(JObject queryParams)
        {
            //currPower = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            currNetwork = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams[""].ToString()));
            validationString = queryParams["validation"].ToString();
        }

        public bool CheckValidation(string sentValidation)
        {
            return validationString == sentValidation;
        }

        public void UpdateCurrentConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            powerConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            networkConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["network"]));
        }

        public List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            mutex.WaitOne();
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            OutboundNotifications.AddRange(newObjects.Select(obj => obj["uri"].ToString()));
            LastNotificationUpdate = DateTime.Now;
            mutex.ReleaseMutex();
        }

        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }

        private INotification[] ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications = nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<INotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            UpdateUsersFollowedArtists();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = EvaluationFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            return scoredNotifications.ToArray();
        }
        /*
        private void updateNotificationsAndSend()
        {
            INotification[] notifications = GenerateNotifications();
            notifications = ScoreNotificationsBatch(notifications);
            GreedyScheduler scheduler = new GreedyScheduler();

        }*/

        public async Task Start()
        {
            UpdateOutboundResources();
            
            while (true)
            {
                Thread.Sleep(600000);
                UpdateOutboundResources();
            }

        }
    }
}
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blob 2820�using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;
using Accord.MachineLearning.DecisionTrees;
using System.Net.Http;

namespace master.helpers
{
    static class singleFunctions
    {
        public static void evaluateTrack(string trackID, spotifyAPIClient api)
        {
            JToken track = api.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            double hour = (double)DateTime.Now.Hour;
            double trackPop = double.Parse(track["popularity"].ToString());

            string albumID = track["album"]["id"].ToString();
            JToken album = api.getAlbum(albumID);
            double albumPop = double.Parse(album["popularity"].ToString());

            // Get the ID of the first Artist listed for the track.
            string artistID = ((JArray)track["artists"])[0]["id"].ToString();
            JToken artist = api.getArist(artistID);
            double artistPop = double.Parse(artist["popularity"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double favoriteArtist = System.Convert.ToDouble(api.isFollowingArtist(artistID));
            // TODO: Fix multiple sources
            string source = "artist";
            double[] oneHot = { 0, 0, 1, 0 };

            double[] featuresArr = { hour, trackPop, albumPop, artistPop, tDuration, artistFollowers,
            favoriteArtist};

            List<double> features = new List<double>(featuresArr);
            features.AddRange(oneHot);

            double actionprob = evaluateFeatures(features);

            Console.WriteLine("Track: " + trackID + " is action: " + actionprob.ToString());

        }

        public static double evaluateFeatures(List<double> features)
        {
            if (features.Count != 11)
            {
                throw new Exception("feature input does not contain 11 elements");
            }
            HttpClient client = new HttpClient();
            string endpoint = "http://localhost:27015/?features=" + string.Join('-', features);
            Console.WriteLine(endpoint);
            var result = client.GetAsync(endpoint).Result;
            JToken JsonResult = JObject.Parse(result.Content.ReadAsStringAsync().Result);

            try
            {
                    return double.Parse(JsonResult["result"].ToString());
            }
            catch
            {
                throw new Exception("Invalid GET result, unable to parse to Double");
            }

        }
        
        // Expand to accept all types of spotify resources
        public static int estimateCost(string trackID)
        {
            
        }
    }
}
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blob 6360�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using Newtonsoft.Json;

namespace master.SpotifyAPI
{
    class SpotifyAPIPublic
    {
        private HttpClient HttpClient;
        private string ApiBase = "https://api.spotify.com/v1/";
        // private string Callback;
        private ClietTokenManager TokenManager;

        public SpotifyAPIPublic()
        {
            this.HttpClient = new HttpClient();
            this.TokenManager = new ClietTokenManager(this.HttpClient);
        }

        private Task<HttpResponseMessage> GetAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetAsync(uri);
        }

        private Task<string> GetStringAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            var response = HttpClient.GetAsync(uri).Result;
            while (response.StatusCode == (System.Net.HttpStatusCode)429)
            {
                var waitDuration = response.Headers.GetValues("Retry-After");
                int seconds = int.Parse(waitDuration.First()) + 1;
                Console.WriteLine("Responsecode 429, retrying in " + seconds + "seconds");
                System.Threading.Thread.Sleep(seconds * 1000);
                response = HttpClient.GetAsync(uri).Result;
            }
            return response.Content.ReadAsStringAsync();
        }

        public JObject GetSpotifyResource(string spotifyUri)
        {
            string[] subStrings = spotifyUri.Split(':');
            string endpoint = String.Format("{0}s/{1}", subStrings[1], subStrings[2]);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public List<JObject> GetMultipleSpotifyResources(string[] spotifyUris)
        {
            List<JObject> retVal = new List<JObject>();

            Dictionary<string, IEnumerable<string>> uriDict = new Dictionary<string, IEnumerable<string>>();
            uriDict["tracks"] = spotifyUris.Where(elem => elem.Split(":")[1] == "track");
            uriDict["albums"] = spotifyUris.Where(elem => elem.Split(":")[1] == "album");
            uriDict["artists"] = spotifyUris.Where(elem => elem.Split(":")[1] == "artist");
            var taskList = generateTasks(uriDict);
            Console.WriteLine("Number of tasks: " + taskList.Count);
            while (taskList.Count > 0)
            {
                int index = Task.WaitAny(taskList.ToArray());
                Task<string> task = (Task<string>)taskList[index];
                taskList.RemoveAt(index);
                JObject result = JObject.Parse(task.Result);

                JArray resultArr = JArray.Parse("[]");
                try
                {
                    resultArr = result.ContainsKey("tracks") ? (JArray)result["tracks"] :
                        result.ContainsKey("albums") ? (JArray)result["albums"] : (JArray)result["artists"];
                }
                catch (Exception e)
                {
                    Console.WriteLine(e.StackTrace);
                    Console.WriteLine(result.ToString());
                }
                // TODO extract correct array
                retVal.AddRange(resultArr.Select(elem => (JObject)elem));
            }
            return retVal;
        }

        private List<Task> generateTasks(Dictionary<string, IEnumerable<string>> uriDict)
        {
            List<Task> taskList = new List<Task>();
            foreach (var kv in uriDict)
            {
                List<List<string>> subList = new List<List<string>>();
                List<string> value = kv.Value.ToList();
                int n = 20;
                while (value.Count > 0)
                {
                    if (value.Count > 20)
                    {
                        n = 20;
                    }
                    else
                    {
                        n = value.Count;
                    }
                    subList.Add(value.GetRange(0, n));
                    value.RemoveRange(0, n);
                }
                foreach (var list in subList)
                {
                    var idList = list.Select(elem => elem.Split(":")[2]);
                    var getParameters = string.Join(',', idList);
                    taskList.Add(GetStringAsyncValidToken(string.Format("{0}{1}?ids={2}", this.ApiBase, kv.Key, getParameters)));
                }
            }
            return taskList;
        }

        public List<JObject> GetArtistAlbums(string artistURI)
        {
            List<JObject> retVal = new List<JObject>();
            string uri = string.Format("{0}artists/{1}/albums", ApiBase, artistURI.Split(':')[2]);

            string result = GetStringAsyncValidToken(uri).Result;
            var albums = JObject.Parse(result);
            JArray array = (JArray)albums["items"];
            foreach (JObject album in array)
            {
                retVal.Add(album);
            }
            return retVal;
        }

        public string GetPreview(string previewUrl)
        {
            var response = GetAsyncValidToken(previewUrl).Result;
            byte[] content = response.Content.ReadAsByteArrayAsync().Result;
            return Convert.ToBase64String(content);
        }

        public void TestTimeout()
        {
            TokenManager.RefreshAccessToken();
            var response = HttpClient.GetAsync(this.ApiBase + "tracks/3n3Ppam7vgaVa1iaRUc9Lp").Result;
            Console.WriteLine("Http code: " + response.StatusCode);
            if (response.StatusCode == (System.Net.HttpStatusCode)429)
            {
                foreach(var header in response.Headers)
                {
                    Console.WriteLine(string.Format("Header key: {0} Value: {1}", header.Key, header.Value));
                }
            }
        }
    }
}
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Work from Tuesday, check package











master – Kopi/.git/objects/6d/7382cede809aac088df9970a6029866dea6033

master – Kopi/.git/objects/6d/7382cede809aac088df9970a6029866dea6033









master – Kopi/.git/objects/6e/67db1768984fa9933c92859f1c4f04514c3039

master – Kopi/.git/objects/6e/67db1768984fa9933c92859f1c4f04514c3039









master – Kopi/.git/objects/6e/a75cdb3763d733895b7fc2ab0eb3c3528a8a6d

master – Kopi/.git/objects/6e/a75cdb3763d733895b7fc2ab0eb3c3528a8a6d









master – Kopi/.git/objects/6f/2c5129481cc2ccbeb902d86c3a8fbc9d2a3a1c

master – Kopi/.git/objects/6f/2c5129481cc2ccbeb902d86c3a8fbc9d2a3a1c


blob 11440�using System;
using System.Text;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;
using System.Threading;
using master.HttpService;
using System.Collections.Specialized;
using master.Firebase;
using System.Security.Cryptography;
using master.Scheduling;


namespace master.UserService
{
    class UserAgent
    {
        //private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<INotification> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;
        public Mutex mutex;
        private string waitingforID;
        private JObject update;
        private bool isWaitingForUpdate;
        private FirebaseCredentials FBC;
        
        private double currNetwork;
        private double powerConstraint;
        private double networkConstraint;
        private string validationString;
        private string firebaseToken;

        public UserAgent(string fbToken, Dictionary<string, object> classStore)
        {
            //this.UserId = id;
            this.firebaseToken = fbToken;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            //HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<INotification>();
            FollowedArtists = new List<string>();
            this.mutex = new Mutex();
            this.FBC = (FirebaseCredentials) classStore["FirebaseCredentials"];
            this.isWaitingForUpdate = false;
        }

        public void initSpotify(NameValueCollection queryParams)
        {
            JObject postResponse = getInitResponse(queryParams);
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(HttpClient, postResponse);
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2018, 02, 20);
        }

        private JObject getInitResponse(NameValueCollection queryParams)
        {
            string authCode = queryParams["code"];
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            string callback = string.Format("http://{0}/callback", globalIP);
            var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

            var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
            return JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        public void UpdateConstraints(JObject queryParams)
        {
            //currPower = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            currNetwork = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams[""].ToString()));
            validationString = queryParams["validation"].ToString();
        }

        public bool CheckValidation(string sentValidation)
        {
            return validationString == sentValidation;
        }

        public void UpdateCurrentConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            powerConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            networkConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["network"]));
        }

        public List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            mutex.WaitOne();
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            var notificationsWithoutScore = newObjects.Select(obj => notificationFactory.GetNotification(obj["uri"].ToString(), this));
            var notifications = ScoreNotificationsBatch(notificationsWithoutScore.ToArray());
            OutboundNotifications.AddRange(notifications);
            LastNotificationUpdate = DateTime.Now;
            mutex.ReleaseMutex();
        }
        /*
        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }
        */

        private INotification[] ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications = nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<INotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            UpdateUsersFollowedArtists();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = EvaluationFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            return scoredNotifications.ToArray();
        }
        /*
        private void updateNotificationsAndSend()
        {
            INotification[] notifications = GenerateNotifications();
            notifications = ScoreNotificationsBatch(notifications);
            GreedyScheduler scheduler = new GreedyScheduler();

        }*/

        public void SendNotifications(INotification[] notifications, string id)
        {
            if (notifications.Length == 1)
            {
                FBC.SendNotification(notifications[0], firebaseToken, id);
            }
            else
            {
                FBC.SendBatch(notifications, firebaseToken, id);
            }
        }

        public void DeliverUpdate(JObject postMessage)
        {
            mutex.WaitOne();
            update = postMessage;
            mutex.ReleaseMutex();
        }

        private string getID()
        {
            var uris = OutboundNotifications.Select(not => not.Uri);
            string urisAsString = String.Join("", uris);
            SHA256 sHA256 = SHA256.Create();
            string toHash = urisAsString + firebaseToken + DateTime.Now.ToString();
            var shaBytes = sHA256.ComputeHash(Encoding.UTF8.GetBytes(toHash));
            return Convert.ToBase64String(shaBytes);
        }

        public async Task Start()
        {
            
            while (true)
            {

                UpdateOutboundResources();
                if (OutboundNotifications.Count > 0)
                {
                    Scheduler scheduler = new GreedyScheduler(OutboundNotifications);
                    try
                    {
                        SendNotifications(scheduler.nextBatch(), getID());
                        Task timer = Task.Run(() => Thread.Sleep(10000));
                        while (!timer.IsCompleted)
                        {
                            mutex.WaitOne();
                            // wait for update here
                            mutex.ReleaseMutex();
                        }
                    }
                    catch (SchedulingException)
                    {

                    }
                }
                Thread.Sleep(600000);
            }

        }
    }
}
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blob 2297�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using master.UserService;
using Newtonsoft.Json.Linq;

namespace master.Notification
{
    class SpotifyNotification : INotification
    {
        private JObject pushNotification;
        private double score;
        private string uri;
        private SpotifyData Data;

        public object PushNotification
        {
            get => pushNotification;
        }
        public double Score
        {
            get => score;

            set
            {
                score = value;
            }
        }

        public string Uri
        {
            get => uri;
        }

        public SpotifyNotification(string uri, ref SpotifyData data, bool UserIsFollowing)
        {
            string type = uri.Split(":")[1];
            if (!(type == "track" || type == "album"))
            {
                throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }
            this.uri = uri;
            this.Data = data;
        }

        private void GenerateNotification()
        {
            this.pushNotification = new JObject();
            JObject data = new JObject();

            data["track_mp3"] = Data.GetPreview(Uri);
            pushNotification["data"] = data;
        }

        private string GetPreview()
        {
            string type = Uri.Split(":")[1];

            switch (type)
            {
                case "track":
                    return Data.GetPreview(Uri);
                case "album":
                    JObject album = Data.GetSpotifyResource(Uri);
                    JArray tracks = (JArray)album["tracks"]["items"];
                    JObject firstTrack = Data.GetSpotifyResource(tracks[0].ToString());
                    return Data.GetPreview(Uri);
                default:
                    throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }

        }

        public void ScoreNotification(bool userIsFollowing)
        {
            this.score = SingleFunctions.EvaluateResource(Uri, Data, userIsFollowing);
        }
    }
}
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blob 14005�using System;
using System.Text;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;
using System.Threading;
using master.HttpService;
using System.Collections.Specialized;
using master.Firebase;
using System.Security.Cryptography;
using master.Selection;


namespace master.UserService
{
    class UserAgent
    {
        //private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<INotification> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;
        public Mutex mutex;
        private string waitingforID;
        private JObject update;
        private bool isWaitingForUpdate;
        private FirebaseCredentials FBC;
        
        private double currNetwork;
        private double powerConstraint;
        private int networkConstraint;
        private string validationString;
        private string firebaseToken;

        public UserAgent(string fbToken, Dictionary<string, object> classStore)
        {
            //this.UserId = id;
            this.firebaseToken = fbToken;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            //HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<INotification>();
            FollowedArtists = new List<string>();
            this.mutex = new Mutex();
            this.FBC = (FirebaseCredentials) classStore["FirebaseCredentials"];
            this.isWaitingForUpdate = false;
        }

        public void initSpotify(NameValueCollection queryParams)
        {
            JObject postResponse = getInitResponse(queryParams);
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(HttpClient, postResponse);
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2017, 01, 30);
        }

        private JObject getInitResponse(NameValueCollection queryParams)
        {
            string authCode = queryParams["code"];
            try
            {
                this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
                string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
                string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
                string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
                string callback = string.Format("http://{0}/callback", globalIP);
                var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

                var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
                return JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return new JObject();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        public void UpdateConstraints(JObject queryParams)
        {
            //currPower = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            currNetwork = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams[""].ToString()));
            validationString = queryParams["validation"].ToString();
        }

        public bool CheckValidation(string sentValidation)
        {
            return validationString == sentValidation;
        }

        public void UpdateCurrentConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            powerConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            networkConstraint = int.Parse(System.Web.HttpUtility.UrlDecode(queryParams["network"]));
        }

        public List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            mutex.WaitOne();
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            var notificationsWithoutScore = newObjects.Select(obj => notificationFactory.GetNotification(obj["uri"].ToString(), this));
            var validNotifications = notificationsWithoutScore.Where(elem => elem.DataCost != int.MaxValue);
            var notifications = ScoreNotificationsBatch(validNotifications.ToArray());
            Console.WriteLine(notifications.Length);
            OutboundNotifications.AddRange(notifications);
            LastNotificationUpdate = DateTime.Now;
            mutex.ReleaseMutex();
        }
        /*
        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }
        */

        private INotification[] ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications = nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<INotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            UpdateUsersFollowedArtists();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = EvaluationFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            return scoredNotifications.ToArray();
        }
        /*
        private void updateNotificationsAndSend()
        {
            INotification[] notifications = GenerateNotifications();
            notifications = ScoreNotificationsBatch(notifications);
            GreedyScheduler scheduler = new GreedyScheduler();

        }*/

        public void SendNotifications(INotification[] notifications, string id)
        {
            Console.WriteLine("sending notification");
            if (notifications.Length == 1)
            {
                FBC.SendNotification(notifications[0], firebaseToken, id);
            }
            else
            {
                FBC.SendBatch(notifications, firebaseToken, id);
            }
        }

        public void DeliverUpdate(JObject postMessage)
        {
            mutex.WaitOne();
            update = postMessage;
            mutex.ReleaseMutex();
        }

        private string getID()
        {
            var uris = OutboundNotifications.Select(not => not.Uri);
            string urisAsString = String.Join("", uris);
            SHA256 sHA256 = SHA256.Create();
            string toHash = urisAsString + firebaseToken + DateTime.Now.ToString();
            var shaBytes = sHA256.ComputeHash(Encoding.UTF8.GetBytes(toHash));
            return Convert.ToBase64String(shaBytes);
        }

        public async Task Start()
        {
            while (true)
            {
                if (true)
                {
                    try
                    {
                        UpdateOutboundResources();
                        performanceTesting.testPerformance("greedy", OutboundNotifications, 100000, 1000000000, 200000);
                        performanceTesting.testPerformance("dynamic", OutboundNotifications, 100000, 1000000000, 200000);
                        Console.WriteLine("tests complete");
                        return;
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                }
                UpdateOutboundResources();
                if (OutboundNotifications.Count > 0)
                {
                    Selector scheduler;
                    /*
                    try
                    {
                         scheduler = new DynamicSelector(OutboundNotifications, networkConstraint);
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                    */
                    try
                    {
                        scheduler = new DynamicSelector(OutboundNotifications, 4000000);
                        var greedyscheduler = new GreedySelector(OutboundNotifications, 4000000);
                        var batch = scheduler.getSelection();
                        greedyscheduler.getSelection();
                        SendNotifications(batch, getID());
                        // TODO: make sure the notifications confirmed send
                        foreach (var not in batch)
                        {
                            OutboundNotifications.Remove(not);
                        }
                        Task timer = Task.Run(() => Thread.Sleep(10000));
                        while (!timer.IsCompleted)
                        {
                            mutex.WaitOne();
                            // wait for update here
                            mutex.ReleaseMutex();
                        }
                    }
                    catch (Exception e)
                    {
                        if (e is SelectionException)
                        {
                            Console.WriteLine("Scheduling complete");
                        }
                        else
                        {
                            Console.WriteLine(e.Message);
                            Console.WriteLine(e.StackTrace);
                        }
                    }
                }
                Thread.Sleep(600000);
            }

        }
    }
}
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blob 13342�using System;
using System.Text;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;
using System.Threading;
using master.HttpService;
using System.Collections.Specialized;
using master.Firebase;
using System.Security.Cryptography;
using master.Selection;


namespace master.UserService
{
    class UserAgent
    {
        //private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<INotification> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;
        public Mutex mutex;
        private string waitingforID;
        private JObject update;
        private bool isWaitingForUpdate;
        private FirebaseCredentials FBC;
        
        private double currNetwork;
        private double powerConstraint;
        private int networkConstraint;
        private string validationString;
        private string firebaseToken;

        public UserAgent(string fbToken, Dictionary<string, object> classStore)
        {
            //this.UserId = id;
            this.firebaseToken = fbToken;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            //HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<INotification>();
            FollowedArtists = new List<string>();
            this.mutex = new Mutex();
            this.FBC = (FirebaseCredentials) classStore["FirebaseCredentials"];
            this.isWaitingForUpdate = false;
        }

        public void initSpotify(NameValueCollection queryParams)
        {
            JObject postResponse = getInitResponse(queryParams);
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(HttpClient, postResponse);
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2018, 02, 20);
        }

        private JObject getInitResponse(NameValueCollection queryParams)
        {
            string authCode = queryParams["code"];
            try
            {
                this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
                string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
                string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
                string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
                string callback = string.Format("http://{0}/callback", globalIP);
                var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

                var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
                return JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return new JObject();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        public void UpdateConstraints(JObject queryParams)
        {
            //currPower = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            currNetwork = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams[""].ToString()));
            validationString = queryParams["validation"].ToString();
        }

        public bool CheckValidation(string sentValidation)
        {
            return validationString == sentValidation;
        }

        public void UpdateCurrentConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            powerConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            networkConstraint = int.Parse(System.Web.HttpUtility.UrlDecode(queryParams["network"]));
        }

        public List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            mutex.WaitOne();
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            var notificationsWithoutScore = newObjects.Select(obj => notificationFactory.GetNotification(obj["uri"].ToString(), this));
            var notifications = ScoreNotificationsBatch(notificationsWithoutScore.ToArray());
            OutboundNotifications.AddRange(notifications);
            LastNotificationUpdate = DateTime.Now;
            mutex.ReleaseMutex();
        }
        /*
        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }
        */

        private INotification[] ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications = nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<INotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            UpdateUsersFollowedArtists();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = EvaluationFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            return scoredNotifications.ToArray();
        }
        /*
        private void updateNotificationsAndSend()
        {
            INotification[] notifications = GenerateNotifications();
            notifications = ScoreNotificationsBatch(notifications);
            GreedyScheduler scheduler = new GreedyScheduler();

        }*/

        public void SendNotifications(INotification[] notifications, string id)
        {
            Console.WriteLine("sending notification");
            if (notifications.Length == 1)
            {
                FBC.SendNotification(notifications[0], firebaseToken, id);
            }
            else
            {
                FBC.SendBatch(notifications, firebaseToken, id);
            }
        }

        public void DeliverUpdate(JObject postMessage)
        {
            mutex.WaitOne();
            update = postMessage;
            mutex.ReleaseMutex();
        }

        private string getID()
        {
            var uris = OutboundNotifications.Select(not => not.Uri);
            string urisAsString = String.Join("", uris);
            SHA256 sHA256 = SHA256.Create();
            string toHash = urisAsString + firebaseToken + DateTime.Now.ToString();
            var shaBytes = sHA256.ComputeHash(Encoding.UTF8.GetBytes(toHash));
            return Convert.ToBase64String(shaBytes);
        }

        public async Task Start()
        {
            while (true)
            {
                Console.WriteLine("Updating resources");
                UpdateOutboundResources();
                Console.WriteLine($"Total number of notifications: {OutboundNotifications.Count}");
                if (OutboundNotifications.Count > 0)
                {
                    Console.WriteLine("Generating Selector");
                    Selector scheduler;
                    /*
                    try
                    {
                         scheduler = new DynamicSelector(OutboundNotifications, networkConstraint);
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                    */
                    try
                    {
                        scheduler = new DynamicSelector(OutboundNotifications, 4000000);
                        var greedyscheduler = new GreedySelector(OutboundNotifications, 4000000);
                        var batch = scheduler.getSelection();
                        greedyscheduler.getSelection();
                        SendNotifications(batch, getID());
                        // TODO: make sure the notifications confirmed send
                        foreach (var not in batch)
                        {
                            OutboundNotifications.Remove(not);
                        }
                        Task timer = Task.Run(() => Thread.Sleep(10000));
                        while (!timer.IsCompleted)
                        {
                            mutex.WaitOne();
                            // wait for update here
                            mutex.ReleaseMutex();
                        }
                    }
                    catch (Exception e)
                    {
                        if (e is SelectionException)
                        {
                            Console.WriteLine("Scheduling complete");
                        }
                        else
                        {
                            Console.WriteLine(e.Message);
                            Console.WriteLine(e.StackTrace);
                        }
                    }
                }
                Thread.Sleep(600000);
            }

        }
    }
}
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blob 950�using System;
using System.Collections.Generic;
using System.Text;
using master.SpotifyAPI;

namespace master.UserService
{
    class UserService
    {
        private SpotifyAPIClient Api;
        private List<Notification> OutboundNotifications { get; }
        private DateTime LastNotificationUpdate;

        public UserService(SpotifyAPIClient api)
        {
            Api = api;
            OutboundNotifications = new List<Notification>();
        }

        public void UpdateNewNotifications()
        {
            List<string> ids = Api.getUnnotifiedAlbums(this.LastNotificationUpdate);
            List<double> scores = new List<double>();
            List<double> costs = new List<double>();
            foreach (string id in ids)
            {
                scores.Add(SingleFunctions.evaluateTrack(id, Api));
                costs.Add(Api.estimateCost())
            }


        }


    }
}
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blob 5842�using System;
using System.Security.Cryptography.X509Certificates;
using System.Text;
using Google.Apis.Auth.OAuth2;
using System.Net.Http;
using Newtonsoft.Json.Linq;
using System.Security.Cryptography;
using Google.Apis.Http;
using System.IO;
using System.Web;

namespace master.Firebase
{
    class FirebaseCredentials
    {

        ConfigurableHttpClient httpClient;
        ServiceCredential credential;


        public FirebaseCredentials()
        {
            /*
            this.googleCredential = GoogleCredential.FromFile
                (@"/home/matsj54/dotnet/fir-notificationexample-5fee4-firebase-adminsdk-sm5lk-83352d176d.json")
                .CreateScoped("https://www.googleapis.com/auth/firebase.messaging").UnderlyingCredential
                as ServiceAccountCredential;
            */
            string path = @"/home/matsj54/dotnet/fir-notificationexample-5fee4-firebase-adminsdk-sm5lk-83352d176d.json";

            string jsonCredential = File.ReadAllText(path);
            this.httpClient = new ConfigurableHttpClient(new ConfigurableMessageHandler(new HttpClientHandler()));
            credential = GoogleCredential.FromJson(jsonCredential).CreateScoped("https://www.googleapis.com/auth/firebase.messaging").UnderlyingCredential as ServiceCredential;

            credential.Initialize(httpClient);
            //googleCredential.Initialize(httpClient);
        }

        private string GetAuthToken()
        {
            return credential.GetAccessTokenForRequestAsync().Result;
        }

        private HttpRequestMessage GenerateRequest(HttpContent content)
        {
            Console.WriteLine("generating request");
            HttpRequestMessage req = new HttpRequestMessage(HttpMethod.Post, "https://fcm.googleapis.com/v1/projects/fir-notificationexample-5fee4/messages:send");
            string authToken = GetAuthToken();
            Console.WriteLine($"Token: {authToken}");
            req.Headers.Add("Authorization", "Bearer " + authToken);
            req.Content = content;
            return req;
        }

        public void SendNotification(INotification notification, string userToken, string id)
        {
            JObject reqBody = new JObject();
            //reqBody["validate_only"] = true;
            JObject message = notification.PushNotification;
            message["data"]["msg_type"] = "notification";
            message["data"]["msg_id"] = id;
            message["token"] = userToken;
            reqBody["message"] = message;
            Console.WriteLine(reqBody);
            var req = GenerateRequest(new StringContent(reqBody.ToString()));
            HttpResponseMessage response = httpClient.SendAsync(req).Result;

            Console.WriteLine("FBC response follows");
            Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }

        public void SendBatch(INotification[] notifications, string userToken, string id)
        {
            JObject reqBody = new JObject();
            //reqBody["validate_only"] = true;
            JArray messages = new JArray();
            foreach(var notification in notifications)
            {
                messages.Add(notification.PushNotification);
            }
            JObject message = new JObject();
            message["data"]["msg_type"] = "notification_batch";
            message["data"]["msg_id"] = id;
            message["data"]["notifications"] = messages;
            message["token"] = userToken;
            reqBody["message"] = message;
            var req = GenerateRequest(new StringContent(reqBody.ToString()));
            HttpResponseMessage response = httpClient.SendAsync(req).Result;
            Console.WriteLine("FBC response follows");
            Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }
        /*
        public void SendNotificationToAll(INotification notification)
        {
            JObject reqBody = new JObject();
            reqBody["validate_only"] = false;
            JObject message = notification.PushNotification;
            message["token"] = userToken;
            reqBody["message"] = message;
            Console.WriteLine(reqBody);
            var req = GenerateRequest(new StringContent(reqBody.ToString()));

            HttpResponseMessage response = httpClient.SendAsync(req).Result;

            Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }
        */
        public void SendUrl(string fbToken)
        {
            SHA256 sha = SHA256.Create();
            byte[] input = Encoding.UTF8.GetBytes(fbToken);
            var shaBytes = sha.ComputeHash(input);
            string state = Convert.ToBase64String(shaBytes);
            state = HttpUtility.UrlEncode(state);

            string spotifyUrl = string.Format(@"https://accounts.spotify.com/authorize/?"
                + "client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&"
                + "redirect_uri=http%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&"
                + "scope=user-read-private%20user-follow-read&state={0}", state);

            Console.WriteLine(spotifyUrl);
            JObject reqBody = new JObject();
            reqBody["validate_only"] = false;
            JObject message = new JObject();
            message["token"] = fbToken;
            JObject data = new JObject();
            data["msg_type"] = "spotify_url";
            data["spotify_url"] = spotifyUrl;
            message["data"] = data;
            reqBody["message"] = message;
            var content = new StringContent(reqBody.ToString());
            var request = GenerateRequest(content);
            httpClient.SendAsync(request);
        }
    }
}
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blob 5448�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Http;
using System.Threading;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using master.UserService;
using master.Firebase;

namespace master.HttpService
{
    class HttpWorker
    {
        private HttpListener listener;
        private bool stopFlag;
        private HttpClient HttpClient;
        private Dictionary<string, UserAgent> Users;
        private Dictionary<string, object> classStore;
        private FirebaseInitializer FBI;

        // private Mutex UserMutex;

        public HttpWorker(Dictionary<string, object> classStore)
        {
            this.listener = new HttpListener();
            this.stopFlag = false;
            this.Users = (Dictionary<string, UserAgent>) classStore["Users"];
            this.classStore = classStore;
            this.FBI = new FirebaseInitializer();
            // this.UserMutex = userMutex;
        }

        public async Task ListenAndServeAsync(HttpClient httpClient = null)
        {
            this.HttpClient = httpClient ?? new HttpClient();
            HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string projectIP = HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            try
            { 
                listener.Prefixes.Add(string.Format("http://{0}:80/", projectIP));
                listener.Start();
            }
            catch (Exception e)
            {
                Console.WriteLine(e);
                listener.Stop();
                return;
            }
            while (!stopFlag)
            {
                try
                { 
                    HttpListenerContext context = await listener.GetContextAsync();
                    Console.WriteLine("Received Context");
                    string rawUrl = context.Request.RawUrl;
                    Task handle;
                    switch (rawUrl.Split('?')[0])
                    {
                        case "/":
                            Console.WriteLine("slash");
                            try
                            {
                                handle = HandleGenericAsync(context);
                            }
                            catch(AggregateException ae)
                            {
                                foreach(var e in ae.InnerExceptions)
                                {
                                    Console.WriteLine(e.Message);
                                }
                            }
                            break;
                        case "/callback":
                            Console.WriteLine("Callback");
                            handle = HandleCallback(context);
                            break;
                        default:
                            Console.WriteLine("Received URL that triggered no action");
                            break;
                    }
                }
                catch(Exception e)
                {
                    Console.WriteLine(e);
                }
            }
        }

        private async Task HandleGenericAsync(HttpListenerContext context)
        {
            if (context.Request.HttpMethod != HttpMethod.Post.Method)
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.Request404(), 404);
                return;
            }

            var streamReader = new System.IO.StreamReader(context.Request.InputStream);
            JObject req = JObject.Parse(streamReader.ReadToEnd());


            HttpListenerResponse listenerResponse = context.Response;
            string responseString = "";

            Console.WriteLine(req);
            switch (req["msg_type"].ToString())
            {
                case "new_user":
                    string fbt = req["firebase_token"].ToString();
                    //string id = req["device_id"].ToString();
                    FBI.addNewUser(fbt);
                    FBI.sendUrl(fbt);
                    HttpHelpers.RespondHTTP(context, "", 202);
                    break;
                default:
                    HttpHelpers.RespondHTTP(context, HttpHelpers.Request404(), 404);
                    break;
            }


            //string id = queryParams["id"];
            //Users[id].mutex.WaitOne();
            //Users[id].UpdateConstraints(queryParams);
            //Users[id].mutex.Close();
        }

        private async Task HandleCallback(HttpListenerContext context)
        {
            var queryParams = context.Request.QueryString;
            // Create new user
            // Need to get some ID
            if (!FBI.UserInitialized(queryParams["state"]))
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.Request404(), 404);
            }
            UserAgent user = new UserAgent(FBI.GetString(queryParams["state"]), classStore);
            HttpHelpers.RespondHTTP(context, HttpHelpers.LoginSuccessHTML(), 200);

            Users.Add(queryParams["state"], user);
        }

        public void Stop()
        {
            this.stopFlag = true;
            listener.Abort();
            listener.Close();
        }

    }
}
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blob 7335�using System;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;
using System.Threading;

namespace master.UserService
{
    class UserAgent
    {
        private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<string> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;
        public Mutex mutex;
        
        private double currNetwork;
        private double powerConstraint;
        private double networkConstraint;
        private string validationString;

        public UserAgent(string id, JObject postResponse, Dictionary<string, object> classStore)
        {
            this.UserId = id;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(HttpClient, postResponse);
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<string>();
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2018, 02, 20);
            FollowedArtists = new List<string>();
            this.mutex = new Mutex();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        public void UpdateConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            //currPower = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            currNetwork = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams[""]));
            validationString = queryParams["validation"];
        }

        public bool CheckValidation(string sentValidation)
        {
            return validationString == sentValidation;
        }

        public void UpdateCurrentConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            powerConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            networkConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["network"]));
        }

        public List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            mutex.WaitOne();
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            OutboundNotifications.AddRange(newObjects.Select(obj => obj["uri"].ToString()));
            LastNotificationUpdate = DateTime.Now;
            mutex.ReleaseMutex();
        }

        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }

        private void ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications = nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<INotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            UpdateUsersFollowedArtists();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = EvaluationFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            foreach(var scoredNotification in scoredNotifications)
            {
                Console.WriteLine(string.Format("Notification: {0}, Score: {1}", scoredNotification.Uri, scoredNotification.Score));
            }
        }
    }
}
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blob 264�using System;
using System.Collections.Generic;
using System.Text;
using Accord.MachineLearning.DecisionTrees;

namespace master.Classifiers
{
    class utilityClassifier
    {
        private RandomForest baseModel;

        public void 
    }
}
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blob 1682�using System;
using System.Collections.Generic;
using master.SpotifyAPI;
using master.Classifiers;
using Accord.MachineLearning.DecisionTrees;
using Accord.Math.Optimization.Losses;

namespace master
{
    class Program
    {

        static void Main(string[] args)
        {
            // string spotifyAPI = "https://api.spotify.com/v1/";
            // string albumsearch = spotifyAPI + "albums/27lj323rr5ku9aEUwanp99";
            //string oAuthToken = "BQBwskarmtSWNp2LLRoz1gdrxBxRMNPOxXAFlwgA6dzDJth3e_aqrCEp23A1_JklmMp8UFfMtdH_iQQpSR87kXYfbVJ1wBkSjhzGUIacJarBDHGKHHAgHdiLRFHg4-5lzB0G5ikUum7qSvt0kOLH5w6MvdI";
            //var api = spotifyAPIClient.newClientWithAuth();
            //SpotifyAPIClient api = new SpotifyAPIClient(oAuthToken);
            //SpotifyAPIClient api = SpotifyAPIClient.newClientWithAuth();

            /*
            List<string> unnotified = api.getUnnotifiedAlbums(new DateTime(2017, 8, 15));

            List<Notification> outBoundNotifications = new List<Notification>();
            
            foreach (string album in unnotified)
            {
                Notification notification = new Notification(album, SingleFunctions.EvaluateAlbum(album, api), api.estimateAlbumCost(album));
                Console.WriteLine(
                    string.Format(
                        "AlbumID: {0}, Score: {1}, Cost: {2}", album, notification.RegressorScore, notification.Cost));
            }
            */

            SpotifyAPIPublic api = new SpotifyAPIPublic();
            api.testToken();

            Console.WriteLine("Readline");
            Console.ReadLine();

        }
    }
}
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blob 1524�import csv
import matplotlib.pyplot as plt

def loadData(resultsFile):
    retVal = []
    with open(resultsFile, 'rt') as csvFile:
        csvreader = csv.reader(csvFile, delimiter = ',')
        header = next(csvreader)
        for row in csvreader:
            retVal.append(row)

    return retVal

# fDsdxnODAes:APA91bFsEdZv86cKJY_pms0b-ssBhXke3KxnZhBO7jnPc8rBYkddKzrwOQLLQ4uMd4WqY_1BB2eYVPzeKmIUhAIrt7CVTgdEk6cNm
# ZjCd2UQvDs2udr-FGJbo9GTJl0rLeCyUBLT6aPldynamicTest_75notifications_100000,27243594,200000,0.csv

dynamicFile = "E:/masterData/testResults/fDdynamicTest_75notifications_100000_27243594_200000_0.csv"

greedyFile = "E:/masterData/testResults/fDgreedyTest_75notifications_100000_27243594_200000_0.csv"

largestNotification = 364187

greedyResults = loadData(greedyFile)
dynamicResults = loadData(dynamicFile)

#for x, y in zip(greedyResults)
difference = []
relSize = []

greedy_Y = []
dynamic_Y = []

for a, b in zip(greedyResults, dynamicResults):
    if int(b[1]) > 0 and largestNotification / int(b[0]) < 1:
        difference.append(int(a[1]) / int(b[1]))
        relSize.append(largestNotification / int(b[0]))
        greedy_Y.append(int(a[1]))
        dynamic_Y.append(int(b[1]))


#print(relSize)
#print(difference)

print(greedy_Y)
print(dynamic_Y)

plt.plot(relSize, difference)

'''
plt.plot(relSize, greedy_Y)
plt.plot(relSize, dynamic_Y)
'''
plt.xlabel("Relative size")
plt.ylabel("Relative Score")


plt.gca().invert_xaxis()
plt.show()
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blob 3508�using System;
using System.Collections.Generic;
using System.Text;
using System.IO;
using master.Selection;
using System.Linq;
using System.Diagnostics;

namespace master
{
    static class performanceTesting
    {
        public static void testPerformance(string fbT, string selectorType, List<INotification> notifications, int minConstraint, int maxConstraint, int step)
        {
            long totalCost = 0;
            double totalScore = 0;
            int maxCost = 0;
            foreach (var not in notifications)
            {
                totalCost += not.DataCost;
                totalScore += not.Score;
                if (not.DataCost > maxCost)
                {
                    maxCost = not.DataCost;
                }
            }

            string filename = $"{fbT}{selectorType}Test_{notifications.Count}notifications_{minConstraint},{totalCost},{step},{maxCost}.csv";
            Console.WriteLine($"Writing to file: {filename}");
            using (StreamWriter file = new StreamWriter($"/home/matsj54/testResults/{filename}"))
            {
                var inVal = new List<INotification>(notifications);
                file.WriteLine($"constraint,score,cost,numberofitems,timeMS");
                for (long constraint = maxConstraint; constraint >= minConstraint; constraint -= step)
                {
                    try
                    {
                        Console.WriteLine($"On loop {(constraint - minConstraint) / step}");
                        if (constraint >= totalCost)
                        {
                            file.WriteLine($"{constraint},{totalScore},{totalCost},{notifications.Count},0");
                            continue;
                        }
                        Selector selector = getSelector(selectorType, inVal, constraint);
                        try
                        {
                            var stopWatch = new Stopwatch();
                            stopWatch.Start();
                            var selection = selector.getSelection();
                            stopWatch.Stop();
                            Console.WriteLine($"{constraint},{selection.Sum(elem => elem.Score)},{selection.Sum(elem => elem.DataCost)},{selection.Length},{stopWatch.ElapsedMilliseconds}");
                            file.WriteLine($"{constraint},{selection.Sum(elem => elem.Score)},{selection.Sum(elem => elem.DataCost)},{selection.Length},{stopWatch.ElapsedMilliseconds}");
                        }
                        catch (OutOfMemoryException e)
                        {
                            break;
                        }
                    }
                    catch(Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                }
            }
        }

        private static Selector getSelector(string selector, List<INotification> notifications, long constraint)
        {
            switch (selector)
            {
                case "greedy":
                    return new GreedySelector(notifications, constraint);
                case "dynamic":
                    return new DynamicSelector(notifications, constraint);
                default:
                    return new GreedySelector(notifications, constraint);
            }  
        }
    }
}
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blob 14325�using System;
using System.Text;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;
using System.Threading;
using master.HttpService;
using System.Collections.Specialized;
using master.Firebase;
using System.Security.Cryptography;
using master.Selection;


namespace master.UserService
{
    class UserAgent
    {
        //private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<INotification> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;
        public Mutex mutex;
        private string waitingforID;
        private JObject update;
        private bool isWaitingForUpdate;
        private FirebaseCredentials FBC;
        
        private double currNetwork;
        private double powerConstraint;
        private int networkConstraint;
        private string validationString;
        private string firebaseToken;

        public UserAgent(string fbToken, Dictionary<string, object> classStore)
        {
            //this.UserId = id;
            this.firebaseToken = fbToken;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            //HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<INotification>();
            FollowedArtists = new List<string>();
            this.mutex = new Mutex();
            this.FBC = (FirebaseCredentials) classStore["FirebaseCredentials"];
            this.isWaitingForUpdate = false;
        }

        public void initSpotify(NameValueCollection queryParams)
        {
            JObject postResponse = getInitResponse(queryParams);
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(HttpClient, postResponse);
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2015, 03, 01);
        }

        private JObject getInitResponse(NameValueCollection queryParams)
        {
            string authCode = queryParams["code"];
            try
            {
                this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
                string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
                string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
                string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
                string callback = string.Format("http://{0}/callback", globalIP);
                var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

                var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
                return JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return new JObject();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        public void UpdateConstraints(JObject queryParams)
        {
            //currPower = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            currNetwork = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams[""].ToString()));
            validationString = queryParams["validation"].ToString();
        }

        public bool CheckValidation(string sentValidation)
        {
            return validationString == sentValidation;
        }

        public void UpdateCurrentConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            powerConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            networkConstraint = int.Parse(System.Web.HttpUtility.UrlDecode(queryParams["network"]));
        }

        public List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            mutex.WaitOne();
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            var notificationsWithoutScore = newObjects.Select(obj => notificationFactory.GetNotification(obj["uri"].ToString(), this));
            var validNotifications = notificationsWithoutScore.Where(elem => elem.DataCost != int.MaxValue);
            var notifications = ScoreNotificationsBatch(validNotifications.ToArray());
            Console.WriteLine(notifications.Length);
            OutboundNotifications.AddRange(notifications);
            LastNotificationUpdate = DateTime.Now;
            mutex.ReleaseMutex();
        }
        /*
        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }
        */

        private INotification[] ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications = nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<INotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            UpdateUsersFollowedArtists();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = EvaluationFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            return scoredNotifications.ToArray();
        }
        /*
        private void updateNotificationsAndSend()
        {
            INotification[] notifications = GenerateNotifications();
            notifications = ScoreNotificationsBatch(notifications);
            GreedyScheduler scheduler = new GreedyScheduler();

        }*/

        public void SendNotifications(INotification[] notifications, string id)
        {
            Console.WriteLine("sending notification");
            if (true)
            {
                foreach(var notification in notifications)
                {
                    FBC.SendNotification(notification, firebaseToken);
                }
                FBC.SendNotification(notifications[0], firebaseToken);
            }
            else
            {
                FBC.SendBatch(notifications, firebaseToken, id);
            }
        }

        public void DeliverUpdate(JObject postMessage)
        {
            mutex.WaitOne();
            update = postMessage;
            mutex.ReleaseMutex();
        }

        private string getID()
        {
            var uris = OutboundNotifications.Select(not => not.Uri);
            string urisAsString = String.Join("", uris);
            SHA256 sHA256 = SHA256.Create();
            string toHash = urisAsString + firebaseToken + DateTime.Now.ToString();
            var shaBytes = sHA256.ComputeHash(Encoding.UTF8.GetBytes(toHash));
            return Convert.ToBase64String(shaBytes);
        }

        public async Task Start()
        {
            while (true)
            {
                if (true)
                {
                    try
                    {
                        UpdateOutboundResources();
                        performanceTesting.testPerformance(firebaseToken, "greedy", OutboundNotifications, 100000, 22500000, 200000, Data);
                        performanceTesting.testPerformance(firebaseToken, "FIFO", OutboundNotifications, 100000, 22500000, 200000, Data);
                        performanceTesting.testPerformance(firebaseToken, "dynamic", OutboundNotifications, 100000, 22500000, 200000, Data);
                        Console.WriteLine("tests complete");
                        return;
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                }
                UpdateOutboundResources();
                if (OutboundNotifications.Count > 0)
                {
                    //Selector scheduler;
                    /*
                    try
                    {
                         scheduler = new DynamicSelector(OutboundNotifications, networkConstraint);
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                    */
                    try
                    {
                        //scheduler = new DynamicSelector(OutboundNotifications, 4000000);
                        var selector = new GreedySelector(OutboundNotifications, 4000000);
                        var batch = selector.getSelection();
                        //greedyscheduler.getSelection();
                        SendNotifications(batch, getID());
                        // TODO: make sure the notifications confirmed send
                        foreach (var not in batch)
                        {
                            OutboundNotifications.Remove(not);
                        }
                        Task timer = Task.Run(() => Thread.Sleep(10000));
                        while (!timer.IsCompleted)
                        {
                            mutex.WaitOne();
                            // wait for update here
                            mutex.ReleaseMutex();
                        }
                    }
                    catch (Exception e)
                    {
                        if (e is SelectionException)
                        {
                            Console.WriteLine("Scheduling complete");
                        }
                        else
                        {
                            Console.WriteLine(e.Message);
                            Console.WriteLine(e.StackTrace);
                        }
                    }
                }
                Thread.Sleep(600000);
            }

        }
    }
}
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commit 248�tree 8c224bf913dc314096c59761e8d8d8a91d41641e
parent 1b53bcb266bc47ffc640fd836ca74cd80d330d88
author Mats Jonassen <mats.jonassen@lyse.net> 1517851591 +0100
committer Mats Jonassen <mats.jonassen@lyse.net> 1517851591 +0100

URI not opening website
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blob 2708�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using Newtonsoft.Json.Linq;

namespace master.SpotifyAPI
{
    class TokenManager
    {
        private HttpClient HttpClient;
        private string AccessToken;
        private DateTime TokenExpiresAt;

        internal TokenManager(ref HttpClient client)
        {
            this.HttpClient = client;
            this.TokenExpiresAt = DateTime.Now;
        }

        public bool TokenIsValid()
        {
            return DateTime.Now.AddSeconds(60) > TokenExpiresAt;
        }

        public string getAccessToken()
        {
            if(DateTime.Now.AddSeconds(60) > TokenExpiresAt)
            {
                // Token is about to expire
                this.RefreshAccessToken();
            }
            return AccessToken;
        }

        public void RefreshAccessToken()
        {
            this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string uri = "https://accounts.sptoify.com/api/token";

            string authorization = string.Format("Basic {0}:{1}", clientID, clientSecret);
            Encoding encoding = Encoding.GetEncoding(authorization);
            byte[] authAsByteArr = encoding.GetBytes(authorization);
            this.HttpClient.DefaultRequestHeaders.Add("Authorization", Convert.ToBase64String(authAsByteArr));

            KeyValuePair<string, string> postElement = new KeyValuePair<string, string>("grant_type", "client_credentials");
            List<KeyValuePair<string, string>> postBody = new List<KeyValuePair<string, string>>();
            postBody.Add(postElement);
            HttpContent content = new FormUrlEncodedContent(postBody);
            HttpResponseMessage postResponse = this.HttpClient.PostAsync(uri, content).Result;

            JObject response = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string expiresIn = response["expires_in"].ToString();

            this.TokenExpiresAt = DateTime.Now.AddSeconds(double.Parse(expiresIn));
            this.AccessToken = response["access_token"].ToString();
            HttpClient.DefaultRequestHeaders.Clear();
            HttpClient.DefaultRequestHeaders.Add("Authorization", string.Format("Bearer {0}", AccessToken));
        }
    }
}
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commit 229�tree 4450e946540681b32c28623618aa85ba4dbfb761
parent e735da133498c71f3d67c8ff6fd50966f0d5e555
author Mats Jonassen <matsj54@gmail.com> 1527183507 +0200
committer Mats Jonassen <matsj54@gmail.com> 1527183507 +0200

Added plotting











master – Kopi/.git/objects/77/2069c7ef3edfc078f712868bd39df44bfea500

master – Kopi/.git/objects/77/2069c7ef3edfc078f712868bd39df44bfea500









master – Kopi/.git/objects/77/2fc853282bdf85558a5d4b55e10c3788e43833

master – Kopi/.git/objects/77/2fc853282bdf85558a5d4b55e10c3788e43833


blob 6353�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using Newtonsoft.Json;

namespace master.SpotifyAPI
{
    class SpotifyAPIPublic
    {
        private HttpClient HttpClient;
        private string ApiBase = "https://api.spotify.com/v1/";
        // private string Callback;
        private ClietTokenManager TokenManager;

        public SpotifyAPIPublic()
        {
            this.HttpClient = new HttpClient();
            this.TokenManager = new ClietTokenManager(this.HttpClient);
        }

        private Task<HttpResponseMessage> GetAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetAsync(uri);
        }

        private Task<string> GetStringAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            var response = HttpClient.GetAsync(uri).Result;
            if (response.StatusCode == (System.Net.HttpStatusCode)429)
            {
                var waitDuration = response.Headers.GetValues("Retry-After");
                int seconds = int.Parse(waitDuration.First());
                Console.WriteLine("Responsecode 429, retrying in " + seconds + "seconds");
                System.Threading.Thread.Sleep(seconds * 1000);
                response = HttpClient.GetAsync(uri).Result;
            }
            return response.Content.ReadAsStringAsync();
        }

        public JObject GetSpotifyResource(string spotifyUri)
        {
            string[] subStrings = spotifyUri.Split(':');
            string endpoint = String.Format("{0}s/{1}", subStrings[1], subStrings[2]);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public List<JObject> GetMultipleSpotifyResources(string[] spotifyUris)
        {
            List<JObject> retVal = new List<JObject>();

            Dictionary<string, IEnumerable<string>> uriDict = new Dictionary<string, IEnumerable<string>>();
            uriDict["tracks"] = spotifyUris.Where(elem => elem.Split(":")[1] == "track");
            uriDict["albums"] = spotifyUris.Where(elem => elem.Split(":")[1] == "album");
            uriDict["artists"] = spotifyUris.Where(elem => elem.Split(":")[1] == "artist");
            var taskList = generateTasks(uriDict);
            Console.WriteLine("Number of tasks: " + taskList.Count);
            while (taskList.Count > 0)
            {
                int index = Task.WaitAny(taskList.ToArray());
                Task<string> task = (Task<string>)taskList[index];
                taskList.RemoveAt(index);
                JObject result = JObject.Parse(task.Result);

                JArray resultArr = JArray.Parse("[]");
                try
                {
                    resultArr = result.ContainsKey("tracks") ? (JArray)result["tracks"] :
                        result.ContainsKey("albums") ? (JArray)result["albums"] : (JArray)result["artists"];
                }
                catch (Exception e)
                {
                    Console.WriteLine(e.StackTrace);
                    Console.WriteLine(result.ToString());
                }
                // TODO extract correct array
                retVal.AddRange(resultArr.Select(elem => (JObject)elem));
            }
            return retVal;
        }

        private List<Task> generateTasks(Dictionary<string, IEnumerable<string>> uriDict)
        {
            List<Task> taskList = new List<Task>();
            foreach (var kv in uriDict)
            {
                List<List<string>> subList = new List<List<string>>();
                List<string> value = kv.Value.ToList();
                int n = 20;
                while (value.Count > 0)
                {
                    if (value.Count > 20)
                    {
                        n = 20;
                    }
                    else
                    {
                        n = value.Count;
                    }
                    subList.Add(value.GetRange(0, n));
                    value.RemoveRange(0, n);
                }
                foreach (var list in subList)
                {
                    var idList = list.Select(elem => elem.Split(":")[2]);
                    var getParameters = string.Join(',', idList);
                    taskList.Add(GetStringAsyncValidToken(string.Format("{0}{1}?ids={2}", this.ApiBase, kv.Key, getParameters)));
                }
            }
            return taskList;
        }

        public List<JObject> GetArtistAlbums(string artistURI)
        {
            List<JObject> retVal = new List<JObject>();
            string uri = string.Format("{0}artists/{1}/albums", ApiBase, artistURI.Split(':')[2]);

            string result = GetStringAsyncValidToken(uri).Result;
            var albums = JObject.Parse(result);
            JArray array = (JArray)albums["items"];
            foreach (JObject album in array)
            {
                retVal.Add(album);
            }
            return retVal;
        }

        public string GetPreview(string previewUrl)
        {
            var response = GetAsyncValidToken(previewUrl).Result;
            byte[] content = response.Content.ReadAsByteArrayAsync().Result;
            return Convert.ToBase64String(content);
        }

        public void TestTimeout()
        {
            TokenManager.RefreshAccessToken();
            var response = HttpClient.GetAsync(this.ApiBase + "tracks/3n3Ppam7vgaVa1iaRUc9Lp").Result;
            Console.WriteLine("Http code: " + response.StatusCode);
            if (response.StatusCode == (System.Net.HttpStatusCode)429)
            {
                foreach(var header in response.Headers)
                {
                    Console.WriteLine(string.Format("Header key: {0} Value: {1}", header.Key, header.Value));
                }
            }
        }
    }
}
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blob 4543�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Http;
using System.Threading;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using master.UserService;
using System.Web;

namespace master.HttpService
{
    class HttpWorker
    {
        private HttpListener listener;
        private bool stopFlag;
        private HttpClient HttpClient;
        private Dictionary<string, UserAgent> Users;
        private Dictionary<string, object> classStore;
        // private Mutex UserMutex;

        public HttpWorker(Dictionary<string, object> classStore)
        {
            this.listener = new HttpListener();
            this.stopFlag = false;
            this.Users = (Dictionary<string, UserAgent>) classStore["Users"];
            this.classStore = classStore;
            // this.UserMutex = userMutex;
        }

        public async Task ListenAndServeAsync(HttpClient httpClient = null)
        {
            this.HttpClient = httpClient ?? new HttpClient();
            HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string projectIP = HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            try
            { 
                listener.Prefixes.Add(string.Format("http://{0}:80/", projectIP));
                listener.Start();
            }
            catch (Exception e)
            {
                Console.WriteLine(e);
                listener.Stop();
                return;
            }
            while (!stopFlag)
            {
                try
                { 
                    HttpListenerContext context = await listener.GetContextAsync();
                    Console.WriteLine("Received Context");
                    string rawUrl = context.Request.RawUrl;
                    switch (rawUrl.Split('?')[0])
                    {
                        case "/updateUser":
                            HandleUpdateUser(context);
                            break;
                        case "/callback":
                            HandleCallback(context);
                            break;
                        default:
                            Console.WriteLine("Received URL that triggered no action");
                            break;
                    }
                }
                catch(Exception e)
                {
                    Console.WriteLine(e);
                }
            }
        }

        private void HandleUpdateUser(HttpListenerContext context)
        {
            var queryParams = context.Request.QueryString;
            string id = queryParams["id"];
            Users[id].mutex.WaitOne();
            Users[id].UpdateConstraints(queryParams);
            Users[id].mutex.Close();
        }

        private void HandleCallback(HttpListenerContext context)
        {
            var queryParams = context.Request.QueryString;
            string authCode = queryParams["code"];
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            string callback = string.Format("http://{0}/callback", globalIP);
            var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

            var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
            JObject responseJson = JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);

            // Create new user
            // Need to get some ID
            string id = "placeholderID";
            UserAgent user = new UserAgent(id, responseJson, classStore);
            HttpHelpers.RespondHTTP(context, HttpHelpers.LoginSuccessHTML());
            user.UpdateOutboundResources();
            Users.Add(id, user);
        }

        public void Stop()
        {
            this.stopFlag = true;
            listener.Abort();
            listener.Close();
        }

    }
}
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blob 2333�using System;
using System.Collections.Generic;
using System.Text;
using master.UserService;
using master.HttpService;
using master.SpotifyAPI;
using master.Notification;
using System.Net.Http;
using master.Firebase;

namespace master
{
    class Start
    {
        static void Main(string[] args)
        {
            SpotifyAPIPublic api = new SpotifyAPIPublic();
            SpotifyData data = new SpotifyData(api);
            FirebaseCredentials FBC = new FirebaseCredentials();
            if (false)
            {
                //api.TestTimeout();
                FirebaseCredentials fbc = new FirebaseCredentials();
                SpotifyNotification not = new SpotifyNotification("spotify:track:5vtyFzfLkCSJvXEZFjQAa1", data, true);
                fbc.SendNotification(not, "fDsdxnODAes:APA91bFsEdZv86cKJY_pms0b-ssBhXke3KxnZhBO7jnPc8rBYkddKzrwOQLLQ4uMd4WqY_1BB2eYVPzeKmIUhAIrt7CVTgdEk6cNmZjCd2UQvDs2udr-FGJbo9GTJl0rLeCyUBLT6aPl");
                Console.ReadLine();
                System.Environment.Exit(1);
            }


            Console.WriteLine("Starting main");
            Dictionary<string, UserAgent> Users = new Dictionary<string, UserAgent>();
            NotificationFactory notificationFactory = new NotificationFactory(data);
            

            Dictionary<string, object> classStore = new Dictionary<string, object>();
            HttpClient genericUseClient = new HttpClient();
            classStore["Users"] = Users;
            classStore["Api"] = api;
            classStore["SpotifyData"] = data;
            classStore["NotificationFactory"] = notificationFactory;
            classStore["HttpClient"] = genericUseClient;
            classStore["FirebaseCredentials"] = FBC;
            HttpWorker serverWorker = new HttpWorker(classStore);

            Console.WriteLine("Starting listen loop");
            serverWorker.ListenAndServeAsync();
            Console.WriteLine("Loop started");
            Console.ReadLine();
            serverWorker.Stop();

            // Connect URL: https://accounts.spotify.com/authorize/?client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&redirect_uri=http%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&scope=user-read-private%20user-follow-read&state=34fFs29kd09
        }
    }
}
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blob 967�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using System.Threading.Tasks;

namespace master.SpotifyAPI
{
    class SpotifyAPIClient2
    {
        private HttpClient HttpClient;
        private string ApiBase = "https://api.spotify.com/v1/";
        private string Callback;
        private TokenManager TokenManager;

        public SpotifyAPIClient2()
        {
            this.HttpClient = new HttpClient();
            this.TokenManager = new TokenManager(ref this.HttpClient);
        }

        private Task<HttpResponseMessage> GetAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetAsync(uri);
        }

        public void testToken()
        {
            Console.WriteLine(TokenManager.getAccessToken());
        }

    }
}
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commit 243�tree 0c2ac5448abb5efa665352dbd0b7eecdb91db192
parent 7ee1a630d06947c03de4a2c30a8a17cf49fd852e
author Mats Jonassen <matsj54@gmail.com> 1528466687 +0200
committer Mats Jonassen <matsj54@gmail.com> 1528466687 +0200

added FIFO and time to tests
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commit 265�tree 3747b22985ea0fbf7b35b3f1a120d38ea37ca9a9
parent d8cbf8109a471e21d726df7ff3097758e1f46d9b
parent eaa084862d701c3ad0cbfaa254433db53c12755a
author root <mats.jonassen@lyse.net> 1520684903 +0100
committer root <mats.jonassen@lyse.net> 1520684903 +0100

Fixing git
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commit 259�tree 2e51041bbeb46613128c865ad9f0acaf4ece527e
parent 37c0688bbe099017c020d7398aae3b0eef9d880f
author root <mats.jonassen@lyse.net> 1520848215 +0100
committer root <mats.jonassen@lyse.net> 1520848215 +0100

index on master: 37c0688 Work from saturday UNI sess
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blob 4965�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using Newtonsoft.Json;

namespace master.SpotifyAPI
{
    class SpotifyAPIPublic
    {
        private HttpClient HttpClient;
        private string ApiBase = "https://api.spotify.com/v1/";
        // private string Callback;
        private ClietTokenManager TokenManager;

        public SpotifyAPIPublic()
        {
            this.HttpClient = new HttpClient();
            this.TokenManager = new ClietTokenManager(ref this.HttpClient);
        }

        private Task<HttpResponseMessage> GetAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetAsync(uri);
        }

        private Task<string> GetStringAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetStringAsync(uri);
        }

        public JObject GetSpotifyResource(string spotifyUri)
        {
            string[] subStrings = spotifyUri.Split(':');
            string endpoint = String.Format("{0}s/{1}", subStrings[1], subStrings[2]);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public List<JObject> GetMultipleSpotifyResources(string[] spotifyUris)
        {
            List<JObject> retVal = new List<JObject>();

            Dictionary<string, IEnumerable<string>> uriDict = new Dictionary<string, IEnumerable<string>>();
            uriDict["tracks"] = spotifyUris.Where(elem => elem.Split(":")[1] == "track");
            uriDict["albums"] = spotifyUris.Where(elem => elem.Split(":")[1] == "album");
            uriDict["artists"] = spotifyUris.Where(elem => elem.Split(":")[1] == "artist");
            var taskList = generateTasks(uriDict);
            Console.WriteLine("Number of tasks: " + taskList.Count);
            while (taskList.Count > 0)
            {
                int index = Task.WaitAny(taskList.ToArray());
                Task<string> task = (Task<string>)taskList[index];
                taskList.RemoveAt(index);
                JObject result = JObject.Parse(task.Result);

                JArray resultArr = JArray.Parse("[]");
                try
                {
                    resultArr = result.ContainsKey("tracks") ? (JArray)result["tracks"] :
                        result.ContainsKey("albums") ? (JArray)result["albums"] : (JArray)result["artists"];
                }
                catch (Exception e)
                {
                    Console.WriteLine(e.StackTrace);
                    Console.WriteLine(result.ToString());
                }
                // TODO extract correct array
                retVal.AddRange(resultArr.Select(elem => (JObject)elem));
            }
            return retVal;
        }

        private List<Task> generateTasks(Dictionary<string, IEnumerable<string>> uriDict)
        {
            List<Task> taskList = new List<Task>();
            foreach (var kv in uriDict)
            {
                List<List<string>> subList = new List<List<string>>();
                List<string> value = kv.Value.ToList();
                int n = 20;
                while (value.Count > 0)
                {
                    if (value.Count > 20)
                    {
                        n = 20;
                    }
                    else
                    {
                        n = value.Count;
                    }
                    subList.Add(value.GetRange(0, n));
                    value.RemoveRange(0, n);
                }
                foreach (var list in subList)
                {
                    var idList = list.Select(elem => elem.Split(":")[2]);
                    var getParameters = string.Join(',', idList);
                    taskList.Add(GetStringAsyncValidToken(string.Format("{0}{1}?ids={2}", this.ApiBase, kv.Key, getParameters)));
                }
            }
            return taskList;
        }

        public List<JObject> GetArtistAlbums(string artistURI)
        {
            List<JObject> retVal = new List<JObject>();
            string uri = string.Format("{0}artists/{1}/albums", ApiBase, artistURI.Split(':')[2]);

            string result = GetStringAsyncValidToken(uri).Result;
            var albums = JObject.Parse(result);
            JArray array = (JArray)albums["items"];
            foreach (JObject album in array)
            {
                retVal.Add(album);
            }
            return retVal;
        }
    }
}
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blob 1341�using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;
using Accord.MachineLearning.DecisionTrees;

namespace master.helpers
{
    static class singleFunctions
    {
        public static void evaluateTrack(string trackID, spotifyAPIClient api, RandomForest classifier)
        {
            JToken track = api.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            double hour = (double)DateTime.Now.Hour;
            double trackPop = double.Parse(track["popularity"].ToString());

            string albumID = track["album"]["id"].ToString();
            JToken album = api.getAlbum(albumID);
            double albumPop = double.Parse(album["popularity"].ToString());

            // Get the ID of the first Artist listed for the track.
            string artistID = ((JArray)track["artists"])[0]["id"].ToString();
            JToken artist = api.getArist(artistID);
            double artistPop = double.Parse(artist["popularity"].ToString());
            double favoriteArtist = System.Convert.ToDouble(api.isFollowingArtist(artistID));
            // TODO: Fix multiple sources
            string source = "artist";
            double[] oneHot = { 0, 0, 1, 0 };

            List<double> 

        }
    }
}
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commit 239�tree a71660c425dffca3af7271239980e3e20c88c6ca
parent f5cc222470ce5ae36b0c1eddef5d40c3fae0ca30
author Mats Jonassen <matsj54@gmail.com> 1528204958 +0200
committer Mats Jonassen <matsj54@gmail.com> 1528204958 +0200

Altered scores to double
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blob 768�import csv
from sklearn.ensemble import RandomForestClassifier
from sklearn.preprocessing import Imputer
import numpy as np

def createCLF():
    data_X = list()
    data_Y = list()
    with open('E:masterData/spotify-click-data-processed.csv', 'r') as csvfile:
        next(csvfile)
        data = np.loadtxt(csvfile, delimiter=',')
    data_X = data[:,:-1]
    data_Y = data[:,-1:]

    third = int(len(data_X) / 3)

    train_X = data_X[:2*third]
    train_Y = data_Y[:2*third]
    test_X = data_X[2*third:]
    test_Y = data_Y[2*third:]

    clf = RandomForestClassifier(n_estimators=50)
    clf.max_depth = 8
    clf.fit(train_X, train_Y.ravel())

    '''
    entry = data_X[0].reshape(1, -1)
    print(entry)
    '''
    return clf
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blob 1684�using System;
using System.Collections.Generic;
using master.SpotifyAPI;
using master.Classifiers;
using Accord.MachineLearning.DecisionTrees;
using Accord.Math.Optimization.Losses;

namespace master
{
    class Program
    {

        static void Main(string[] args)
        {
            // string spotifyAPI = "https://api.spotify.com/v1/";
            // string albumsearch = spotifyAPI + "albums/27lj323rr5ku9aEUwanp99";
            //string oAuthToken = "BQBwskarmtSWNp2LLRoz1gdrxBxRMNPOxXAFlwgA6dzDJth3e_aqrCEp23A1_JklmMp8UFfMtdH_iQQpSR87kXYfbVJ1wBkSjhzGUIacJarBDHGKHHAgHdiLRFHg4-5lzB0G5ikUum7qSvt0kOLH5w6MvdI";
            //var api = spotifyAPIClient.newClientWithAuth();
            //SpotifyAPIClient api = new SpotifyAPIClient(oAuthToken);
            //SpotifyAPIClient api = SpotifyAPIClient.newClientWithAuth();

            /*
            List<string> unnotified = api.getUnnotifiedAlbums(new DateTime(2017, 8, 15));

            List<Notification> outBoundNotifications = new List<Notification>();
            
            foreach (string album in unnotified)
            {
                Notification notification = new Notification(album, SingleFunctions.EvaluateAlbum(album, api), api.estimateAlbumCost(album));
                Console.WriteLine(
                    string.Format(
                        "AlbumID: {0}, Score: {1}, Cost: {2}", album, notification.RegressorScore, notification.Cost));
            }
            */

            SpotifyAPIClient2 api = new SpotifyAPIClient2();
            api.testToken();

            Console.WriteLine("Readline");
            Console.ReadLine();

        }
    }
}
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blob 14614�    using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;
using Accord.MachineLearning.DecisionTrees;
using System.Net.Http;
using master.SpotifyAPI;
using System.Linq;
using master.Notification;

namespace master
{
    static class EvaluationFunctions
    {
        public static int EvaluateTrack(string uri, SpotifyData spotifyData, bool isFollowingArtist)
        {
            JObject track = spotifyData.GetSpotifyResource(uri);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            double hour = (double)DateTime.Now.Hour;
            double trackPop = double.Parse(track["popularity"].ToString());

            string albumURI = track["album"]["uri"].ToString();
            JObject album = spotifyData.GetSpotifyResource(albumURI);
            double albumPop = double.Parse(album["popularity"].ToString());

            // Get the ID of the first Artist listed for the track.
            string artistURI = ((JArray)track["artists"])[0]["uri"].ToString();
            JObject artist = spotifyData.GetSpotifyResource(artistURI);
            double artistPop = double.Parse(artist["popularity"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingArtist);
            // TODO: Fix multiple sources
            string source = "artist";
            double[] oneHot = { 0, 0, 1, 0 };

            double[] featuresArr = { hour, trackPop, albumPop, artistPop, tDuration, artistFollowers,
            favoriteArtist};

            List<double> features = new List<double>(featuresArr);
            features.AddRange(oneHot);

            return EvaluateFeatures(features);
        }

        public static int EvaluateAlbum(string uri, SpotifyData spotifyData, bool isFollowingArtist)
        {
            JObject album = spotifyData.GetSpotifyResource(uri);
            double albumPop = double.Parse(album["popularity"].ToString());
            JArray tracksSimplified = (JArray)album["tracks"]["items"];
            JArray artistsSimplified = (JArray)album["artists"];
            JToken artist = spotifyData.GetSpotifyResource(artistsSimplified[0]["uri"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double artistPop = double.Parse(artist["popularity"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingArtist);
            int totalScore = 0;
            // Consider making the API client work async
            foreach (JToken trackSimplified in tracksSimplified)
            {
                JToken track = spotifyData.GetSpotifyResource(trackSimplified["uri"].ToString());
                double hour = (double)DateTime.Now.Hour;
                double trackPop = double.Parse(track["popularity"].ToString());
                double trackDuration = double.Parse(track["duration_ms"].ToString());
                double[] featuresArr = { hour, trackPop, albumPop, artistPop, trackDuration, artistFollowers,
                    favoriteArtist};

                // TODO: Fix multiple sources
                string source = "artist";
                double[] oneHot = { 0, 0, 1, 0 };

                List<double> features = new List<double>(featuresArr);
                features.AddRange(oneHot);

                totalScore += EvaluateFeatures(features);
            }

            return totalScore;

        }

        public static int EvaluateFeatures(List<double> features, HttpClient client = null)
        {
            if (features.Count != 11)
            {
                throw new Exception("feature input does not contain 11 elements");
            }
            HttpClient httpClient = client ?? new HttpClient();
            string endpoint = "http://localhost:27015/?features=" + string.Join('-', features);
            var result = httpClient.GetStringAsync(endpoint).Result;
            JToken JsonResult = JObject.Parse(result);
            try
            {
                double value = double.Parse(JsonResult["result"].ToString());
                return Convert.ToInt32(value * 100);
            }
            catch
            {
                throw new Exception("Invalid GET result, unable to parse to Double");
            }

        }

        public static int EvaluateResource(string uri, SpotifyData data, bool isFollowingArtist)
        {
            string type = uri.Split(":")[1];
            switch (type)
            {
                case "track":
                    return EvaluateTrack(uri, data, isFollowingArtist);
                case "album":
                    return EvaluateAlbum(uri, data, isFollowingArtist);
            }
            throw new Exception("failed to score resource. Didn't match possible resources");
        }

        public static Tuple<string, int>[] EvaluateMultipleResources(string[] uris, SpotifyData data, bool[] isFollowingUri)
        {
            PrefetchRelatedResources(uris, data);

            var combined = uris.Zip(isFollowingUri, (uri, following) => new Tuple<string, bool>(uri, following));
            var tracks = combined.Where(tuple => tuple.Item1.Split(":")[1] == "track");

            List<Tuple<string, bool>> batch = new List<Tuple<string, bool>>();
            batch.AddRange(tracks);
            
            var albums = combined.Where(tuple => tuple.Item1.Split(":")[1] == "album");
            var albumTracker = new List<Tuple<int, int, bool, string>>();
            foreach (Tuple<string, bool> albumTuple in albums)
            {
                JObject album = data.GetSpotifyResource(albumTuple.Item1);
                JArray tracksInAlbum = (JArray)album["tracks"]["items"];
                albumTracker.Add(new Tuple<int, int, bool, string>(batch.Count, tracksInAlbum.Count, albumTuple.Item2, albumTuple.Item1));
                foreach (JObject track in tracksInAlbum)
                {
                    batch.Add(new Tuple<string, bool>(track["uri"].ToString(), albumTuple.Item2));
                }
            }

            string[] inputUris = batch.Select(elem => elem.Item1).ToArray();
            bool[] inputFollowing = batch.Select(elem => elem.Item2).ToArray();
            HttpClient client = new HttpClient();
            List<int> results = EvaluateBatch(inputUris, data, inputFollowing, client);
            List<Tuple<string, int>> retval = new List<Tuple<string, int>>();
            for (int i = 0; i < inputUris.Count(); i++)
            {
                retval.Add(new Tuple<string, int>(inputUris[i], results[i]));
            }
             
            // Reconstructing albums
            foreach (Tuple<int, int, bool, string> album in albumTracker)
            {
                var trackScores = results.GetRange(album.Item1, album.Item2);
                int score = trackScores.Sum();
                retval.Add(new Tuple<string, int>(album.Item4, score));
            }
            return retval.ToArray();
        }

        private static List<int> EvaluateBatch(string[] uris, SpotifyData data, bool[] isFollowingUri, HttpClient client)
        {
            JArray Jobs = new JArray();

            for (int i = 0; i < uris.Count(); i++)
            {
                Jobs.Add(GenerateJsonFeatureTrack(uris[i], data, isFollowingUri[i]));
            }
            KeyValuePair<string, string> kvPair = new KeyValuePair<string, string>("tracks", Jobs.ToString());
            List<KeyValuePair<string, string>> postBody = new List<KeyValuePair<string, string>>();
            postBody.Add(kvPair);
            HttpContent content = new FormUrlEncodedContent(postBody);
            HttpRequestMessage reqMsg = new HttpRequestMessage(HttpMethod.Post, "http://localhost:27015/batch");
            reqMsg.Content = content;
            HttpResponseMessage postResponse = client.SendAsync(reqMsg).Result;
            JObject result = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            JArray resultArr = (JArray)result["scores"];

            var doubles = resultArr.Select(elem => double.Parse(elem.ToString()));
            var retval = doubles.Select(elem => Convert.ToInt32(elem * 100));
            return retval.ToList();
        }

        private static void PrefetchRelatedResources(string[] uris, SpotifyData data)
        {
            // Get multiple resources through batching to prevent too many requests
            data.GetMultipleSpotifyResources(uris);
            HashSet<string> resources = new HashSet<string>();

            var albums = uris.Where(elem => elem.Split(":")[1] == "album").Select(elem => data.GetSpotifyResource(elem));
            foreach (var album in albums)
            {
                JArray tracks = (JArray)album["tracks"]["items"];
                JArray artists = (JArray)album["artists"];
                foreach(var elem in tracks.Select(elem => elem["uri"].ToString()))
                {
                    resources.Add(elem);
                }
                foreach (var elem in artists.Select(elem => elem["uri"].ToString()))
                {
                    resources.Add(elem);
                }
            }
            data.GetMultipleSpotifyResources(resources.ToArray());
        } 
        
        private static JObject GenerateJsonFeatureTrack(string uri, SpotifyData data, bool isFollowingUri)
        {
            JObject result = new JObject();
            JObject track = new JObject();
            JObject album = new JObject();
            JObject artist = new JObject();
            try
            {
                track = data.GetSpotifyResource(uri);
                album = data.GetSpotifyResource(track["album"]["uri"].ToString());
                artist = data.GetSpotifyResource(((JArray)track["artists"])[0]["uri"].ToString());
            }
            catch (Exception e)
            {
                Console.WriteLine(track.ToString());
            }

            result["track-duration"] = int.Parse(track["duration_ms"].ToString());
            result["hour"] = (double)DateTime.Now.Hour;
            result["track-popularity"] = double.Parse(track["popularity"].ToString());            
            result["album-popularity"] = double.Parse(album["popularity"].ToString());
            result["artist-popularity"] = double.Parse(artist["popularity"].ToString());
            result["artist-followers"] = double.Parse(artist["followers"]["total"].ToString());

            result["favorite-artist"] = System.Convert.ToDouble(isFollowingUri);
            // TODO: Fix multiple sources
            string source = "artist";
            result["one-hot"] = "0010";

            return result;
        }
        /*
        public static JObject GenerateJsonFeatureAlbum(string uri, SpotifyData data, bool isFollowingUri)
        {
            JObject result = new JObject();
            JObject album = data.GetSpotifyResource(uri);
            JArray artistsSimplified = (JArray)album["artists"];
            JToken artist = data.GetSpotifyResource(artistsSimplified[0]["uri"].ToString());

            double albumPop = double.Parse(album["popularity"].ToString());
            JArray tracksSimplified = (JArray)album["tracks"]["items"];
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double artistPop = double.Parse(artist["popularity"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingUri);
            double totalScore = 0;
            // Consider making the API client work async
            foreach (JToken trackSimplified in tracksSimplified)
            {
                JToken track = data.GetSpotifyResource(trackSimplified["uri"].ToString());
                double hour = (double)DateTime.Now.Hour;
                double trackPop = double.Parse(track["popularity"].ToString());
                double trackDuration = double.Parse(track["duration_ms"].ToString());
                double[] featuresArr = { hour, trackPop, albumPop, artistPop, trackDuration, artistFollowers,
                    favoriteArtist};

                // TODO: Fix multiple sources
                string source = "artist";
                double[] oneHot = { 0, 0, 1, 0 };

                List<double> features = new List<double>(featuresArr);
                features.AddRange(oneHot);

                totalScore += EvaluateFeatures(features);
            }

            return totalScore;
        }
        */

        // Expand to accept all types of spotify resources
        public static int EstimateCost(string trackID, SpotifyAPIClient api)
        {
            JToken track = api.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            /*
            JArray images = (JArray) track["album"]["images"];
            JToken smallestImage = images[0];
            int smallestHeight = 0;
            int smallestWidth = 0;
            for (int i = 1; i < images.Count; i++)
            {
                int height = int.Parse( images[i]["height"].ToString());
                int width = int.Parse(images[i]["width"].ToString());

                smallestHeight = int.Parse(smallestImage["height"].ToString());
                smallestWidth = int.Parse(smallestImage["width"].ToString());
                if (height < smallestHeight && width < smallestWidth)
                {
                    smallestImage = images[i];
                }
            }
            */
            return tDuration;
        }

        public static List<INotification> ScoreMultipleSpotifyNotifications(List<INotification> nots, SpotifyData data, bool[] isFollowing)
        {
            var uris = nots.Select(not => not.Uri).ToArray();
            var scores = EvaluateMultipleResources(uris, data, isFollowing);
            List<INotification> retval = new List<INotification>();
            foreach(INotification not in nots)
            {
                string uri = not.Uri;
                var score = scores.Where(elem => elem.Item1 == uri).First();
                not.Score = score.Item2;
                retval.Add(not);
            }
            return retval;
        }
    }
}
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blob 158�using System;
using System.Collections.Generic;
using System.Text;

namespace master.SpotifyAPI
{
    class TokenManager
    {
        
    }
}
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blob 1762�using System;
using System.Collections.Generic;
using System.Text;
using System.Security.Cryptography;
using System.Web;

namespace master.Firebase
{
    class FirebaseInitializer
    {
        private Dictionary<string, string> Devices;
        FirebaseCredentials FBC;

        public FirebaseInitializer()
        {
            this.Devices = new Dictionary<string, string>();
            this.FBC = new FirebaseCredentials();
            this.addNewUser("fDsdxnODAes:APA91bFsEdZv86cKJY_pms0b-ssBhXke3KxnZhBO7jnPc8rBYkddKzrwOQLLQ4uMd4WqY_1BB2eYVPzeKmIUhAIrt7CVTgdEk6cNmZjCd2UQvDs2udr-FGJbo9GTJl0rLeCyUBLT6aPl");
            this.addNewUser("Erlend");
            this.addNewUser("Vinay");
            FBC.SendUrl("fDsdxnODAes:APA91bFsEdZv86cKJY_pms0b-ssBhXke3KxnZhBO7jnPc8rBYkddKzrwOQLLQ4uMd4WqY_1BB2eYVPzeKmIUhAIrt7CVTgdEk6cNmZjCd2UQvDs2udr-FGJbo9GTJl0rLeCyUBLT6aPl");
            FBC.SendUrl("Erlend");
            FBC.SendUrl("Vinay");
        }

        public void addNewUser(string firebaseToken)
        {
            SHA256 sha = SHA256.Create();
            byte[] input = Encoding.UTF8.GetBytes(firebaseToken);
            var shaBytes = sha.ComputeHash(input);
            string state = Convert.ToBase64String(shaBytes);
            //state = HttpUtility.UrlEncode(state);
            Devices[state] = firebaseToken;
        }

        public bool UserInitialized(string state)
        {
            Console.WriteLine(state);
            return Devices.ContainsKey(state);
        }

        public string GetString(string state)
        {
            return Devices[state];
        }

        public void sendUrl(string fbToken)
        {
            FBC.SendUrl(fbToken);
        }
    }
}
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blob 1768�import csv
from sklearn.ensemble import RandomForestClassifier
from sklearn.preprocessing import Imputer
import numpy as np
import gc

data_X = list()
data_Y = list()
with open('E:masterData/spotify-click-data.csv', 'r') as csvfile:
    csvreader = csv.reader(csvfile)

    # Shave header
    next(csvreader)
    for row in csvreader:
        '''
        replaceNAN = lambda x : x.replace('?', 'NaN')
        row = list(map(replaceNAN, row))
        '''

        data_X.append(row[:-1])
        data_Y.append(row[-1:])

oneHotMatrix = [[int(x == "friend"), int(x == "playlist"), int(x == "artist"), int(x == "album")] for x in [y[1] for y in data_X]]

#Remove source element and add the one hot matrix
data_X = [x[0:1] + x[2:] for x in data_X]
data_X = [x + y for x, y in zip(data_X, oneHotMatrix)]

missingValRows = [1, 2, 4]
means = list()
for rowindex in missingValRows:
    values = [int(x) for x in [x[rowindex] for x in data_X] if x is not '?']
    mean = sum(values) / len(values)
    replacementValues = ([mean if x[rowindex] == '?' else x[rowindex] for x in data_X])
    for x , y in zip(data_X, replacementValues):
        x[rowindex] = y

data_X2 = list()
data_Y2 = list()
for x, y in zip(data_X, data_Y):
    if '?' not in x:
        data_X2.append(x)
        data_Y2.append(y)

with open('E:masterData/spotify-click-data-processed.csv', mode='a') as file:
    for x, y in zip(data_X2, data_Y2):
        elems = x + y
        string = ''
        for element in elems:
            string += str(element) + ','
        string = string[:-1] + '\n'
        file.write(string)

'''
clf = RandomForestClassifier()
#clf.max_leaf_nodes = 100000
clf.fit(data_X2, data_Y2)

print(clf.predict(data_X[0]))
'''
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blob 302�using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;

namespace master
{
    class SpotifyData
    {
        private List<JToken> Tracks;
        private List<JToken> Albums;
        private Dictionary<String, DateTime> LastUpdated;

    }
}
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blob 3369�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using Newtonsoft.Json.Linq;
using master.SpotifyAPI;

namespace master
{
    class SpotifyData
    {
        private Dictionary<string, JObject> SpotifyResources;
        private Dictionary<string, List<string>> artistAlbums;
        private Dictionary<string, string> previews;
        private Dictionary<string, DateTime> LastUpdated;
        private SpotifyAPIPublic Api;

        public SpotifyData(SpotifyAPIPublic api)
        {
            SpotifyResources = new Dictionary<string, JObject>();
            LastUpdated = new Dictionary<string, DateTime>();
            Api = api;
            artistAlbums = new Dictionary<string, List<string>>();
        }

        private bool Outdated(string spotifyURI)
        {
            return LastUpdated[spotifyURI].AddDays(1) < DateTime.Now;
        }

        public JObject GetSpotifyResource(string spotifyUri)
        {
            if (LastUpdated.ContainsKey(spotifyUri) && !Outdated(spotifyUri))
            {
                return SpotifyResources[spotifyUri];
            }
            if (LastUpdated.ContainsKey(spotifyUri))
            {
                Console.WriteLine(string.Format("Outdated: {0}, Resource: {1}", Outdated(spotifyUri), spotifyUri));
            }
            SpotifyResources[spotifyUri] = Api.GetSpotifyResource(spotifyUri);
            LastUpdated[spotifyUri] = DateTime.Now;
            return SpotifyResources[spotifyUri];
        }

        public List<JObject> GetMultipleSpotifyResources(string[] spotifyUris)
        {
            List<JObject> results = new List<JObject>();
            var existsUris = from uri in spotifyUris where SpotifyResources.ContainsKey(uri) && !Outdated(uri) select uri;
            var missing = from uri in spotifyUris where !existsUris.Contains(uri) select uri;

            foreach (string uri in existsUris)
            {
                results.Add(SpotifyResources[uri]);
            }
            List<JObject> missingObjects = Api.GetMultipleSpotifyResources(missing.ToArray());
            foreach (JObject elem in missingObjects)
            {
                SpotifyResources[elem["uri"].ToString()] = elem;
                results.Add(elem);
            }
            return results;
        }

        public List<string> GetArtistsAlbums(string artistURI)
        {
            string mapsKey = string.Format("{0}albums", artistURI);
            if (LastUpdated.ContainsKey(mapsKey) && !Outdated(mapsKey))
            {
                return artistAlbums[artistURI];
            }
            var albums = Api.GetArtistAlbums(artistURI);
            var albumIDs = from album in albums select album["uri"].ToString();
            artistAlbums[mapsKey] = albumIDs.ToList<string>();
            LastUpdated[mapsKey] = DateTime.Now;

            return albumIDs.ToList<string>();
        }

        public string GetPreview(string uri)
        {
            if (previews.ContainsKey(uri))
            {
                return previews[uri];
            }
            string previewUrl = GetSpotifyResource(uri)["preview_url"].ToString();
            previews[uri] = Api.GetPreview(previewUrl);
            return previews[uri];
        }
        
    }
}
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commit 228�tree 4caf7355805131fcd82569e4dd8c11ed4be00aeb
parent c33afa52e7246d31c9bd12828ec20509875f8c70
author root <mats.jonassen@lyse.net> 1528618090 +0200
committer root <mats.jonassen@lyse.net> 1528618090 +0200

current running tests
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blob 14275�using System;
using System.Collections.Generic;
using System.Net;
using System.Net.Http;
using Newtonsoft.Json.Linq;
using System.Threading.Tasks;
using System.Linq;

namespace master.helpers
{
    class spotifyAPIClient
    {
        private string apiBase = "https://api.spotify.com/v1/";
        private string authenticationURI = "https://accounts.spotify.com/authorize/";
        private string oAuthToken { get; set; }
        private string callback { get; set; }
        private string refreshToken { get; set; }
        private DateTime tokenInvalidAfter { get; set; }
        public Dictionary<string, JToken> SpotifyAlbums { get => spotifyAlbums; set => spotifyAlbums = value; }

        private Dictionary<string, JToken> spotifyAlbums;

        public spotifyAPIClient(string oAuthToken, DateTime tokenInvalidAfter = default(DateTime), 
            string refreshToken = "")
        {
            this.oAuthToken = "Bearer " + oAuthToken;
            this.spotifyAlbums = new Dictionary<string, JToken>();
            this.refreshToken = refreshToken;
            if (tokenInvalidAfter == default(DateTime))
            {
                this.tokenInvalidAfter = DateTime.Now.AddMinutes(55);
            }
        }

        public static string generateNewAuthUri(string clientID, string callback)
        {
            if (callback.Length == 0)
            {
                throw new Exception("No defined callback");
            }

            // string state = "123"; // This should be a randomized string to double verify auth
            string scope = "user-follow-read";
            string authenticationURI = "https://accounts.spotify.com/authorize/";

            // Remember to use character encoding for symbols in the Uri
            // : -> %3A; / -> %2F
            // %20 for space in scope
            callback = System.Net.WebUtility.UrlEncode(callback);
            callback = callback.Replace(".", "%2E");
            string queryParams = string.Format("?client_id={0}&response_type=code&redirect_uri={1}&scope={2}", clientID, callback, scope);
            return authenticationURI + queryParams;
        }

        public static string getIP()
        {
            return Dns.GetHostEntry(Dns.GetHostName())
                    .AddressList.First(
                    f => f.AddressFamily == System.Net.Sockets.AddressFamily.InterNetwork)
                    .ToString();
        }

        public static spotifyAPIClient newClientWithAuth()
        {
            string clientID = "c4ee2ce2fe4a41a8a2e4929bedb116eb";
            string clientSecret = "6b27bd8cef41421a89143b374ef69712";
            string ip = getIP();
            // port set below
            string callback = string.Format("http://{0}:{1}/", ip, "8080") ;
            // Open URL in browser
            string uri = spotifyAPIClient.generateNewAuthUri(clientID, callback);
            HttpListener listener = new HttpListener();
            listener.Prefixes.Add(callback);
            Console.WriteLine(uri);
            // System.Diagnostics.Process.Start(uri);

            listener.Start();
            var context = listener.GetContext();
            // TODO get GET 
            var queryString = context.Request.QueryString;

            var state = "123";
            if (queryString["state"] != "123")
            {
                throw new Exception("Incorrect state");
            }
            string code = queryString["code"];

            var response = context.Response;
            byte[] buffer = System.Text.Encoding.UTF8.GetBytes("<HTML><BODY>Login complete</BODY></HTML>");
            // Get a response stream and write the response to it.
            response.ContentLength64 = buffer.Length;
            System.IO.Stream output = response.OutputStream;
            output.Write(buffer, 0, buffer.Length);
            output.Close();
            listener.Stop();


            HttpClient client = new HttpClient();

            List<KeyValuePair<string, string>> postBodyParams = new List<KeyValuePair<string, string>>();
            postBodyParams.Add(new KeyValuePair<string, string>("grant_type", "authorization_code"));
            postBodyParams.Add(new KeyValuePair<string, string>("code", code));
            postBodyParams.Add(new KeyValuePair<string, string>("redirect_uri", callback));

            postBodyParams.Add(new KeyValuePair<string, string>("client_id", clientID));
            postBodyParams.Add(new KeyValuePair<string, string>("client_secret", clientSecret));

            var task = client.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postBodyParams));
            var postResponse = task.Result;
            if (!postResponse.IsSuccessStatusCode)
            {
                Console.WriteLine(postResponse.Content.ReadAsStringAsync().Result);
                throw new Exception("token post request failed");
            }
            JObject jsonResponse = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string OAuthToken = jsonResponse["access_token"].ToString();
            DateTime expiresIn = DateTime.Now.AddSeconds(int.Parse(jsonResponse["expires_in"].ToString()));
            string refreshToken = jsonResponse["refresh_token"].ToString();

            return new spotifyAPIClient(OAuthToken, expiresIn, refreshToken);
        }
        
        public List<string> getFollowedArtists()
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);
            string endpoint = String.Format("me/following?type=artist");

            var getResult = client.GetAsync(this.apiBase + endpoint).Result;
            JObject result = JObject.Parse(getResult.Content.ReadAsStringAsync().Result);
            var item = result["artists"]["items"].First;
            var artistIDs = new List<string>();

            while (item != null)
            {
                artistIDs.Add(item["id"].ToString());
                item = item.Next;
            }
            return artistIDs;
        }

        public List<string> getArtistsAlbumIDs(List<string> artistIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);

            var tasks = new List<Task<HttpResponseMessage>>();
            List<string> albumIDs = new List<string>();
            foreach (var artist in artistIDs)
            {
                string uri = string.Format("{0}artists/{1}/albums", this.apiBase, artist);
                tasks.Add(client.GetAsync(uri));
            }

            while(tasks.Count > 0)
            { 
                int index = Task.WaitAny(tasks.ToArray());
                var result = tasks[index].Result;
                var jsonstring = result.Content.ReadAsStringAsync().Result;
                var albums = JObject.Parse(jsonstring);
                JArray array = (JArray)albums["items"];
                foreach (var album in array)
                {
                    albumIDs.Add(album["id"].ToString());
                }
                tasks.RemoveAt(index);
            }
            return albumIDs;
        }

        private List<Task> albumTaskHandler(List<Task> tasks)
        { 
            tasks.Add(new Task(() => System.Threading.Thread.Sleep(5000) ));
            while (tasks.Count > 1)
            {
                int index = Task.WaitAny(tasks.ToArray());
                if (tasks[index].GetType() == typeof(Task))
                {
                    tasks.RemoveAt(index);
                    
                    return tasks;
                }
                var result = ((Task<HttpResponseMessage>)tasks[index]).Result;
                string jsonString = result.Content.ReadAsStringAsync().Result;
                tasks.RemoveAt(index);
                JArray albums = (JArray)JObject.Parse(jsonString)["albums"];
                foreach (var album in albums)
                {
                    this.SpotifyAlbums.Add(album["uri"].ToString(), album);
                }
            }
            return new List<Task>();
        }

        private List<Task> getAlbumRequestTasks(HttpClient client, List<string> albumIDs)
        {
            var getTasks = new List<Task>();
            while (albumIDs.Count > 0)
            {
                int n = 20;
                if (albumIDs.Count < n)
                {
                    n = albumIDs.Count;
                }
                var subset = albumIDs.GetRange(0, n);
                albumIDs.RemoveRange(0, n);

                string CSV = "";
                foreach (var id in subset)
                {
                    CSV = CSV + id + ",";
                }
                CSV = CSV.Remove(CSV.Length - 1);

                string uri = string.Format("{0}albums/?ids={1}", this.apiBase, CSV);
                getTasks.Add(client.GetAsync(uri));
            }

            return getTasks;
        }

        public void getAndStoreAlbums(List<string> albumIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);

            var responses = this.getAlbumRequestTasks(client, albumIDs);

            responses = this.albumTaskHandler(responses);

            while (responses.Count > 0)
            {
                List<string> missingIDs = new List<string>();
                foreach(string id in albumIDs)
                {
                    if (!this.SpotifyAlbums.ContainsKey(id))
                    {
                        missingIDs.Add(id);
                    }
                }
                var restartedTasks = this.getAlbumRequestTasks(client, missingIDs);
                responses = albumTaskHandler(restartedTasks);
            }
        }

        // TODO get album dates
        public Dictionary<string, DateTime> getAlbumDates()
        {
            Dictionary<string, DateTime> dates = new Dictionary<string, DateTime>();
            foreach (var album in this.SpotifyAlbums.Values)
            {
                string dateAsString = album["release_date"].ToString();
                var stringElems = Array.ConvertAll(dateAsString.Split('-'), int.Parse);
                switch (stringElems.Length)
                {
                    case 1:
                        stringElems = new int[] { stringElems[0], 1, 1 };
                        break;
                    case 2:
                        stringElems = new int[] { stringElems[0], stringElems[1], 1 };
                        break;
                }
                dates[album["id"].ToString()] = new DateTime(stringElems[0], stringElems[1], stringElems[2]);
            }
            return dates;
        }

        public List<string> getAlbumsReleasedAfter(DateTime dateTime, Dictionary<string, DateTime> dates)
        {
            List<string> results = new List<string>();
            foreach(KeyValuePair<string,DateTime> elem in dates)
            {
                if (dateTime < elem.Value)
                {
                    results.Add(elem.Key);
                }
            }
            return results;
        }

        public JToken getTrack(string trackID)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);
            string endpoint = String.Format("v1/tracks/{0}", trackID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public JToken getArist(string artistID)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);
            string endpoint = String.Format("v1/artists/{0}", artistID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public JToken getAlbum(string albumID)
        {
            // If an album is already in the dictionary. Return the album from the dict
            if (this.SpotifyAlbums.ContainsKey(albumID))
            {
                return this.spotifyAlbums[albumID];
            }

            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);
            string endpoint = String.Format("v1/albums/{0}", albumID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public bool isFollowingArtist(string artistID)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);
            string endpoint = String.Format("v1/me/following/contains?type=user&ids={0}", artistID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultString = result.Content.ReadAsStringAsync().Result;
            JArray booleans = JArray.Parse(resultString);
            return booleans[0].ToString() == "true";
        }

        public List<string> getUnnotifiedAlbums(DateTime lastNotification)
        {
            var artists = this.getFollowedArtists();
            Console.WriteLine(DateTime.Now);
            var albumIds = this.getArtistsAlbumIDs(artists);
            Console.WriteLine(DateTime.Now);
            this.getAndStoreAlbums(albumIds);
            Console.WriteLine(DateTime.Now);
            return this.getAlbumsReleasedAfter(lastNotification, this.getAlbumDates());
        }
        
    }
}
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Started patching together and changing names
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blob 5936�using System;
using System.Security.Cryptography.X509Certificates;
using System.Text;
using Google.Apis.Auth.OAuth2;
using System.Net.Http;
using Newtonsoft.Json.Linq;
using System.Security.Cryptography;
using Google.Apis.Http;
using System.IO;
using System.Web;

namespace master.Firebase
{
    class FirebaseCredentials
    {

        ConfigurableHttpClient httpClient;
        ServiceCredential credential;


        public FirebaseCredentials()
        {
            /*
            this.googleCredential = GoogleCredential.FromFile
                (@"/home/matsj54/dotnet/fir-notificationexample-5fee4-firebase-adminsdk-sm5lk-83352d176d.json")
                .CreateScoped("https://www.googleapis.com/auth/firebase.messaging").UnderlyingCredential
                as ServiceAccountCredential;
            */
            string path = @"/home/matsj54/dotnet/fir-notificationexample-5fee4-firebase-adminsdk-sm5lk-83352d176d.json";

            string jsonCredential = File.ReadAllText(path);
            this.httpClient = new ConfigurableHttpClient(new ConfigurableMessageHandler(new HttpClientHandler()));
            credential = GoogleCredential.FromJson(jsonCredential).CreateScoped("https://www.googleapis.com/auth/firebase.messaging").UnderlyingCredential as ServiceCredential;

            credential.Initialize(httpClient);
            //googleCredential.Initialize(httpClient);
        }

        private string GetAuthToken()
        {
            return credential.GetAccessTokenForRequestAsync().Result;
        }

        private HttpRequestMessage GenerateRequest(HttpContent content)
        {
            Console.WriteLine("generating request");
            HttpRequestMessage req = new HttpRequestMessage(HttpMethod.Post, "https://fcm.googleapis.com/v1/projects/fir-notificationexample-5fee4/messages:send");
            string authToken = GetAuthToken();
            //Console.WriteLine($"Token: {authToken}");
            req.Headers.Add("Authorization", "Bearer " + authToken);
            req.Content = content;
            return req;
        }

        public void SendNotification(INotification notification, string userToken, string id)
        {
            JObject reqBody = new JObject();
            //reqBody["validate_only"] = true;
            JObject message = notification.PushNotification;
            message["data"]["msg_type"] = "notification";
            message["data"]["msg_id"] = id;
            message["token"] = userToken;
            reqBody["message"] = message;
            Console.WriteLine(reqBody);
            var req = GenerateRequest(new StringContent(reqBody.ToString()));
            HttpResponseMessage response = httpClient.SendAsync(req).Result;

            Console.WriteLine("FBC response follows");
            Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }

        public void SendBatch(INotification[] notifications, string userToken, string id)
        {
            JObject reqBody = new JObject();
            //reqBody["validate_only"] = true;
            JArray messages = new JArray();
            foreach(var notification in notifications)
            {
                messages.Add(notification.PushNotification);
            }
            JObject message = new JObject();
            message["data"]["msg_type"] = "notification_batch";
            message["data"]["msg_id"] = id;
            message["data"]["notifications"] = messages;
            message["token"] = userToken;
            reqBody["message"] = message;
            var req = GenerateRequest(new StringContent(reqBody.ToString()));
            HttpResponseMessage response = httpClient.SendAsync(req).Result;
            Console.WriteLine("FBC response follows");
            Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }
        /*
        public void SendNotificationToAll(INotification notification)
        {
            JObject reqBody = new JObject();
            reqBody["validate_only"] = false;
            JObject message = notification.PushNotification;
            message["token"] = userToken;
            reqBody["message"] = message;
            Console.WriteLine(reqBody);
            var req = GenerateRequest(new StringContent(reqBody.ToString()));

            HttpResponseMessage response = httpClient.SendAsync(req).Result;

            Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }
        */
        public void SendUrl(string fbToken)
        {
            SHA256 sha = SHA256.Create();
            byte[] input = Encoding.UTF8.GetBytes(fbToken);
            var shaBytes = sha.ComputeHash(input);
            string state = Convert.ToBase64String(shaBytes);
            state = HttpUtility.UrlEncode(state);

            string spotifyUrl = string.Format(@"https://accounts.spotify.com/authorize/?"
                + "client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&"
                + "redirect_uri=http%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&"
                + "scope=user-read-private%20user-follow-read&state={0}", state);

            Console.WriteLine(spotifyUrl);
            JObject reqBody = new JObject();
            //reqBody["validate_only"] = false;
            JObject message = new JObject();
            message["token"] = fbToken;
            JObject data = new JObject();
            data["msg_type"] = "spotify_url";
            data["spotify_url"] = spotifyUrl;
            message["data"] = data;
            message["name"] = "testName";
            reqBody["message"] = message;
            var content = new StringContent(reqBody.ToString());
            var request = GenerateRequest(content);
            HttpResponseMessage responseMessage = httpClient.SendAsync(request).Result;

        }
    }
}
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blob 1061�using System;
using System.Collections.Generic;
using System.Net.Http;
using System.Text;

namespace master.Scheduling
{
    class GreedyScheduler : Scheduler
    {
        private string userID;
        private List<INotification> notifications;
        HttpClient httpClient;

        protected GreedyScheduler(string userID, List<INotification> unsortedNotifications, HttpClient client) : base(userID, unsortedNotifications, client)
        {
        }

        protected override void orderNotifications()
        {
            notifications.Sort(compareNotificationsData);
        }

        private int compareNotificationsData(INotification notX, INotification notY)
        {
            double totalX = notX.Score / notX.DataCost;
            double totalY = notY.Score / notY.DataCost;

            if (totalX < totalY)
            {
                return -1;
            }
            else if(totalX == totalY)
            {
                return 0;
            }
            return 1;
        }

    }
}
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blob 1832�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using master.UserService;
using Newtonsoft.Json.Linq;

namespace master.Notification
{
    class SpotifyNotification : INotification
    {
        private JObject pushNotification;
        private double score;
        private string Uri;
        private SpotifyData Data;
        private UserAgent UAgent;
        private HttpClient httpClient;

        public object PushNotification
        {
            get => pushNotification;
        }
        public double Score
        {
            get => score;
        }

        public SpotifyNotification(string uri, ref SpotifyData data, ref UserAgent userAgent, ref HttpClient httpClient)
        {
            if (uri.Split(":")[1] != "track")
            {
                throw new Exception("Spotify notifications currently only support tracks as resources");
            }
            this.Uri = uri;
            this.Data = data;
            this.UAgent = userAgent;
            this.GenerateNotification();
            this.ScoreNotification();
        }

        private void GenerateNotification()
        {
            string previewUrl = Data.GetSpotifyResource(Uri)["preview_url"].ToString();
            var response = httpClient.GetAsync(previewUrl).Result;
            var bytes = response.Content.ReadAsByteArrayAsync().Result;

            this.pushNotification = new JObject();
            JObject data = new JObject();

            data["track_mp3"] = Convert.ToBase64String(bytes);
            pushNotification["data"] = data;


        }

        private void ScoreNotification()
        {
            this.score = SingleFunctions.evaluateResource(Uri, ref Data, UAgent.IsFollowing(Uri));
        }
    }
}
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blob 13313�    using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;
using Accord.MachineLearning.DecisionTrees;
using System.Net.Http;
using master.SpotifyAPI;
using System.Linq;
using master.Notification;

namespace master
{
    static class SingleFunctions
    {
        public static double EvaluateTrack(string uri, SpotifyData spotifyData, bool isFollowingArtist)
        {
            JObject track = spotifyData.GetSpotifyResource(uri);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            double hour = (double)DateTime.Now.Hour;
            double trackPop = double.Parse(track["popularity"].ToString());

            string albumURI = track["album"]["uri"].ToString();
            JObject album = spotifyData.GetSpotifyResource(albumURI);
            double albumPop = double.Parse(album["popularity"].ToString());

            // Get the ID of the first Artist listed for the track.
            string artistURI = ((JArray)track["artists"])[0]["uri"].ToString();
            JObject artist = spotifyData.GetSpotifyResource(artistURI);
            double artistPop = double.Parse(artist["popularity"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingArtist);
            // TODO: Fix multiple sources
            string source = "artist";
            double[] oneHot = { 0, 0, 1, 0 };

            double[] featuresArr = { hour, trackPop, albumPop, artistPop, tDuration, artistFollowers,
            favoriteArtist};

            List<double> features = new List<double>(featuresArr);
            features.AddRange(oneHot);

            return EvaluateFeatures(features);
        }

        public static double EvaluateAlbum(string uri, SpotifyData spotifyData, bool isFollowingArtist)
        {
            JObject album = spotifyData.GetSpotifyResource(uri);
            double albumPop = double.Parse(album["popularity"].ToString());
            JArray tracksSimplified = (JArray)album["tracks"]["items"];
            JArray artistsSimplified = (JArray)album["artists"];
            JToken artist = spotifyData.GetSpotifyResource(artistsSimplified[0]["uri"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double artistPop = double.Parse(artist["popularity"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingArtist);
            double totalScore = 0;
            // Consider making the API client work async
            foreach (JToken trackSimplified in tracksSimplified)
            {
                JToken track = spotifyData.GetSpotifyResource(trackSimplified["uri"].ToString());
                double hour = (double)DateTime.Now.Hour;
                double trackPop = double.Parse(track["popularity"].ToString());
                double trackDuration = double.Parse(track["duration_ms"].ToString());
                double[] featuresArr = { hour, trackPop, albumPop, artistPop, trackDuration, artistFollowers,
                    favoriteArtist};

                // TODO: Fix multiple sources
                string source = "artist";
                double[] oneHot = { 0, 0, 1, 0 };

                List<double> features = new List<double>(featuresArr);
                features.AddRange(oneHot);

                totalScore += EvaluateFeatures(features);
            }

            return totalScore;

        }

        public static double EvaluateFeatures(List<double> features, HttpClient client = null)
        {
            if (features.Count != 11)
            {
                throw new Exception("feature input does not contain 11 elements");
            }
            HttpClient httpClient = client ?? new HttpClient();
            string endpoint = "http://localhost:27015/?features=" + string.Join('-', features);
            var result = httpClient.GetStringAsync(endpoint).Result;
            JToken JsonResult = JObject.Parse(result);

            try
            {
                if (double.Parse(JsonResult["result"].ToString()) > 0)
                {

                    Console.WriteLine(JsonResult["result"].ToString());
                }
                return double.Parse(JsonResult["result"].ToString());
            }
            catch
            {
                throw new Exception("Invalid GET result, unable to parse to Double");
            }

        }

        public static double EvaluateResource(string uri, SpotifyData data, bool isFollowingArtist)
        {
            string type = uri.Split(":")[1];
            switch (type)
            {
                case "track":
                    return EvaluateTrack(uri, data, isFollowingArtist);
                case "album":
                    return EvaluateAlbum(uri, data, isFollowingArtist);
            }
            throw new Exception("failed to score resource. Didn't match possible resources");
        }

        public static Tuple<string, double>[] EvaluateMultipleResources(string[] uris, SpotifyData data, bool[] isFollowingUri)
        {
            var combined = uris.Zip(isFollowingUri, (uri, following) => new Tuple<string, bool>(uri, following));
            var tracks = combined.Where(tuple => tuple.Item1.Split(":")[1] == "track");

            List<Tuple<string, bool>> batch = new List<Tuple<string, bool>>();
            batch.AddRange(tracks);
            
            var albums = combined.Where(tuple => tuple.Item1.Split(":")[1] == "album");
            var albumTracker = new List<Tuple<int, int, bool, string>>();
            foreach (Tuple<string, bool> albumTuple in albums)
            {
                JObject album = data.GetSpotifyResource(albumTuple.Item1);
                JArray tracksInAlbum = (JArray)album["tracks"]["items"];
                albumTracker.Add(new Tuple<int, int, bool, string>(batch.Count, tracksInAlbum.Count, albumTuple.Item2, albumTuple.Item1));
                foreach (JObject track in tracksInAlbum)
                {
                    batch.Add(new Tuple<string, bool>(track["uri"].ToString(), albumTuple.Item2));
                }
            }

            string[] inputUris = batch.Select(elem => elem.Item1).ToArray();
            bool[] inputFollowing = batch.Select(elem => elem.Item2).ToArray();
            HttpClient client = new HttpClient();
            List<double> results = EvaluateBatch(inputUris, data, inputFollowing, client);
            List<Tuple<string, double>> retval = new List<Tuple<string, double>>();
            for (int i = 0; i < inputUris.Count(); i++)
            {
                retval.Add(new Tuple<string, double>(inputUris[i], results[i]));
            }
             
            // Reconstructing albums
            foreach (Tuple<int, int, bool, string> album in albumTracker)
            {
                var trackScores = results.GetRange(album.Item1, album.Item2);
                double score = trackScores.Sum();
                retval.Add(new Tuple<string, double>(album.Item4, score));
            }
            return retval.ToArray();
        }

        private static List<double> EvaluateBatch(string[] uris, SpotifyData data, bool[] isFollowingUri, HttpClient client)
        {
            JArray Jobs = new JArray();
            for(int i = 0; i < uris.Count(); i++)
            {
                Jobs.Add(GenerateJsonFeatureTrack(uris[i], data, isFollowingUri[i]));
            }
            KeyValuePair<string, string> kvPair = new KeyValuePair<string, string>("tracks", Jobs.ToString());
            List<KeyValuePair<string, string>> postBody = new List<KeyValuePair<string, string>>();
            postBody.Add(kvPair);
            HttpContent content = new FormUrlEncodedContent(postBody);
            HttpRequestMessage reqMsg = new HttpRequestMessage(HttpMethod.Post, "http://localhost:27015/batch");
            reqMsg.Content = content;
            HttpResponseMessage postResponse = client.SendAsync(reqMsg).Result;
            JObject result = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            JArray resultArr = (JArray)result["items"];

            var retval = resultArr.Select(elem => double.Parse(elem.ToString()));
            return retval.ToList();
        }
        
        private static JObject GenerateJsonFeatureTrack(string uri, SpotifyData data, bool isFollowingUri)
        {
            JObject result = new JObject();
            JObject track = data.GetSpotifyResource(uri);
            JObject album = data.GetSpotifyResource(track["album"]["uri"].ToString());
            JObject artist = data.GetSpotifyResource(((JArray)track["artists"])[0]["uri"].ToString());

            result["track-duration"] = int.Parse(track["duration_ms"].ToString());
            result["hour"] = (double)DateTime.Now.Hour;
            result["track-popularity"] = double.Parse(track["popularity"].ToString());            
            result["album-popularity"] = double.Parse(album["popularity"].ToString());
            result["artist-popularity"] = double.Parse(artist["popularity"].ToString());
            result["artist-followers"] = double.Parse(artist["followers"]["total"].ToString());

            result["favorite-artist"] = System.Convert.ToDouble(isFollowingUri);
            // TODO: Fix multiple sources
            string source = "artist";
            result["one-hot"] = "0010";

            return result;
        }
        /*
        public static JObject GenerateJsonFeatureAlbum(string uri, SpotifyData data, bool isFollowingUri)
        {
            JObject result = new JObject();
            JObject album = data.GetSpotifyResource(uri);
            JArray artistsSimplified = (JArray)album["artists"];
            JToken artist = data.GetSpotifyResource(artistsSimplified[0]["uri"].ToString());

            double albumPop = double.Parse(album["popularity"].ToString());
            JArray tracksSimplified = (JArray)album["tracks"]["items"];
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double artistPop = double.Parse(artist["popularity"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingUri);
            double totalScore = 0;
            // Consider making the API client work async
            foreach (JToken trackSimplified in tracksSimplified)
            {
                JToken track = data.GetSpotifyResource(trackSimplified["uri"].ToString());
                double hour = (double)DateTime.Now.Hour;
                double trackPop = double.Parse(track["popularity"].ToString());
                double trackDuration = double.Parse(track["duration_ms"].ToString());
                double[] featuresArr = { hour, trackPop, albumPop, artistPop, trackDuration, artistFollowers,
                    favoriteArtist};

                // TODO: Fix multiple sources
                string source = "artist";
                double[] oneHot = { 0, 0, 1, 0 };

                List<double> features = new List<double>(featuresArr);
                features.AddRange(oneHot);

                totalScore += EvaluateFeatures(features);
            }

            return totalScore;
        }
        */

        // Expand to accept all types of spotify resources
        public static int EstimateCost(string trackID, SpotifyAPIClient api)
        {
            JToken track = api.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            /*
            JArray images = (JArray) track["album"]["images"];
            JToken smallestImage = images[0];
            int smallestHeight = 0;
            int smallestWidth = 0;
            for (int i = 1; i < images.Count; i++)
            {
                int height = int.Parse( images[i]["height"].ToString());
                int width = int.Parse(images[i]["width"].ToString());

                smallestHeight = int.Parse(smallestImage["height"].ToString());
                smallestWidth = int.Parse(smallestImage["width"].ToString());
                if (height < smallestHeight && width < smallestWidth)
                {
                    smallestImage = images[i];
                }
            }
            */
            return tDuration;
        }

        public static List<SpotifyNotification> ScoreMultipleSpotifyNotifications(List<SpotifyNotification> nots, SpotifyData data, bool[] isFollowing)
        {
            var uris = nots.Select(not => not.Uri).ToArray();
            var scores = EvaluateMultipleResources(uris, data, isFollowing);
            List<SpotifyNotification> retval = new List<SpotifyNotification>();
            foreach (var tuple in scores)
            {
                SpotifyNotification not = nots.Where(elem => elem.Uri == tuple.Item1).First();
                not.Score = tuple.Item2;
                retval.Add(not);
            }
            return retval;
        }
    }
}
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blob 3285�using System;
using System.Collections.Generic;
using System.Text;
using System.IO;
using master.Selection;
using System.Linq;

namespace master
{
    static class performanceTesting
    {
        public static void testPerformance(string fbT, string selectorType, List<INotification> notifications, int minConstraint, int maxConstraint, int step)
        {
            long totalCost = 0;
            double totalScore = 0;
            int maxCost = 0;
            foreach (var not in notifications)
            {
                totalCost += not.DataCost;
                totalScore += not.Score;
                if (not.DataCost > maxCost)
                {
                    maxCost = not.DataCost;
                }
            }

            string filename = $"{fbT}{selectorType}Test_{notifications.Count}notifications_{minConstraint},{totalCost},{step},{maxCost}.csv";
            Console.WriteLine($"Writing to file: {filename}");
            using (StreamWriter file = new StreamWriter($"/home/matsj54/testResults/{filename}"))
            {
                var inVal = new List<INotification>(notifications);
                file.WriteLine($"constraint,score,cost,numberofitems");
                for (int constraint = minConstraint; constraint <= totalCost; constraint += step)
                {
                    try
                    {
                        Console.WriteLine($"On loop {(constraint - minConstraint) / step} of {(totalCost - minConstraint) / step}");
                        if (constraint >= totalCost)
                        {
                            file.WriteLine($"{constraint},{totalScore},{totalCost},{notifications.Count}");
                            continue;
                        }
                        Selector selector = getSelector(selectorType, inVal, constraint);
                        try
                        {
                            var selection = selector.getSelection();
                            Console.WriteLine($"{constraint},{selection.Sum(elem => elem.Score)},{selection.Sum(elem => elem.DataCost)},{selection.Length}");
                            file.WriteLine($"{constraint},{selection.Sum(elem => elem.Score)},{selection.Sum(elem => elem.DataCost)},{selection.Length}");
                        }
                        catch (OutOfMemoryException e)
                        {
                            break;
                        }
                    }
                    catch(Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                }
            }
        }

        private static Selector getSelector(string selector, List<INotification> notifications, int constraint)
        {
            switch (selector)
            {
                case "greedy":
                    return new GreedySelector(notifications, constraint);
                case "dynamic":
                    return new DynamicSelector(notifications, constraint);
                default:
                    return new GreedySelector(notifications, constraint);
            }  
        }
    }
}
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blob 5732�using System;
using System.Security.Cryptography.X509Certificates;
using System.Text;
using Google.Apis.Auth.OAuth2;
using System.Net.Http;
using Newtonsoft.Json.Linq;
using System.Security.Cryptography;
using Google.Apis.Http;
using System.IO;
using System.Web;

namespace master.Firebase
{
    class FirebaseCredentials
    {

        ConfigurableHttpClient httpClient;
        ServiceCredential credential;


        public FirebaseCredentials()
        {
            /*
            this.googleCredential = GoogleCredential.FromFile
                (@"/home/matsj54/dotnet/fir-notificationexample-5fee4-firebase-adminsdk-sm5lk-83352d176d.json")
                .CreateScoped("https://www.googleapis.com/auth/firebase.messaging").UnderlyingCredential
                as ServiceAccountCredential;
            */
            string path = @"/home/matsj54/dotnet/fir-notificationexample-5fee4-firebase-adminsdk-sm5lk-83352d176d.json";

            string jsonCredential = File.ReadAllText(path);
            this.httpClient = new ConfigurableHttpClient(new ConfigurableMessageHandler(new HttpClientHandler()));
            credential = GoogleCredential.FromJson(jsonCredential).CreateScoped("https://www.googleapis.com/auth/firebase.messaging").UnderlyingCredential as ServiceCredential;

            credential.Initialize(httpClient);
            //googleCredential.Initialize(httpClient);
        }

        private string GetAuthToken()
        {
            return credential.GetAccessTokenForRequestAsync().Result;
        }

        private HttpRequestMessage GenerateRequest(HttpContent content)
        {
            Console.WriteLine("generating request");
            HttpRequestMessage req = new HttpRequestMessage(HttpMethod.Post, "https://fcm.googleapis.com/v1/projects/fir-notificationexample-5fee4/messages:send");
            string authToken = GetAuthToken();
            Console.WriteLine($"Token: {authToken}");
            req.Headers.Add("Authorization", "Bearer " + authToken);
            req.Content = content;
            return req;
        }

        public void SendNotification(INotification notification, string userToken, string id)
        {
            JObject reqBody = new JObject();
            //reqBody["validate_only"] = true;
            JObject message = notification.PushNotification;
            message["data"]["msg_type"] = "notification";
            message["data"]["msg_id"] = id;
            message["token"] = userToken;
            reqBody["message"] = message;
            Console.WriteLine(reqBody);
            var req = GenerateRequest(new StringContent(reqBody.ToString()));
            HttpResponseMessage response = httpClient.SendAsync(req).Result;

            Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }

        public void SendBatch(INotification[] notifications, string userToken, string id)
        {
            JObject reqBody = new JObject();
            //reqBody["validate_only"] = true;
            JArray messages = new JArray();
            foreach(var notification in notifications)
            {
                messages.Add(notification.PushNotification);
            }
            JObject message = new JObject();
            message["data"]["msg_type"] = "notification_batch";
            message["data"]["msg_id"] = id;
            message["data"]["notifications"] = messages;
            message["token"] = userToken;
            reqBody["message"] = message;
            var req = GenerateRequest(new StringContent(reqBody.ToString()));
            HttpResponseMessage response = httpClient.SendAsync(req).Result;

            Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }
        /*
        public void SendNotificationToAll(INotification notification)
        {
            JObject reqBody = new JObject();
            reqBody["validate_only"] = false;
            JObject message = notification.PushNotification;
            message["token"] = userToken;
            reqBody["message"] = message;
            Console.WriteLine(reqBody);
            var req = GenerateRequest(new StringContent(reqBody.ToString()));

            HttpResponseMessage response = httpClient.SendAsync(req).Result;

            Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }
        */
        public void SendUrl(string fbToken)
        {
            SHA256 sha = SHA256.Create();
            byte[] input = Encoding.UTF8.GetBytes(fbToken);
            var shaBytes = sha.ComputeHash(input);
            string state = Convert.ToBase64String(shaBytes);
            state = HttpUtility.UrlEncode(state);

            string spotifyUrl = string.Format(@"https://accounts.spotify.com/authorize/?"
                + "client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&"
                + "redirect_uri=http%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&"
                + "scope=user-read-private%20user-follow-read&state={0}", state);

            Console.WriteLine(spotifyUrl);
            JObject reqBody = new JObject();
            reqBody["validate_only"] = false;
            JObject message = new JObject();
            message["token"] = fbToken;
            JObject data = new JObject();
            data["msg_type"] = "spotify_url";
            data["spotify_url"] = spotifyUrl;
            message["data"] = data;
            reqBody["message"] = message;
            var content = new StringContent(reqBody.ToString());
            var request = GenerateRequest(content);
            httpClient.SendAsync(request);
        }
    }
}
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commit 237�tree f47cffc2ea061310d5a8ab5f8fceb2ae086f987a
parent f507b69ab01a9fd40c7767626f94265f23dda57b
author root <mats.jonassen@lyse.net> 1517832183 +0100
committer root <mats.jonassen@lyse.net> 1517832183 +0100

Small changes from pre workout
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blob 963�using System;
using System.Collections.Generic;
using System.Text;
using master.SpotifyAPI;

namespace master.UserService
{
    class UserService
    {
        private SpotifyAPIClient Api;
        //private List<Notification> OutboundNotifications { get; }
        private DateTime LastNotificationUpdate;

        public UserService(SpotifyAPIClient api)
        {
            Api = api;
            //OutboundNotifications = new List<Notification>();
        }
        /*
        public void UpdateNewNotifications()
        {
            List<string> ids = Api.getUnnotifiedAlbums(this.LastNotificationUpdate);
            List<double> scores = new List<double>();
            List<double> costs = new List<double>();
            foreach (string id in ids)
            {
                scores.Add(SingleFunctions.evaluateTrack(id, Api));
                costs.Add(Api.());
            }


        }
        */

    }
}
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commit 229�tree d0319fabdffa5c80ea547a27b33ba13aa1b13399
parent 7661a3f34e76be37df0f660f9a3fb26774f5ddc4
author Mats Jonassen <matsj54@gmail.com> 1527261488 +0200
committer Mats Jonassen <matsj54@gmail.com> 1527261488 +0200

Added 2nd plot











master – Kopi/.git/objects/90/c498c75a7acf775525d55d97a722a2cb41ab2a

master – Kopi/.git/objects/90/c498c75a7acf775525d55d97a722a2cb41ab2a


blob 71�/masterDotnet/.vs/
/masterDotnet/master/bin/
/masterDotnet/master/obj/
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author Mats Jonassen <matsj54@gmail.com> 1525983595 +0200
committer Mats Jonassen <matsj54@gmail.com> 1525983595 +0200

Added firebase files
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blob 5517�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Http;
using System.Threading;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using master.UserService;
using master.Firebase;

namespace master.HttpService
{
    class HttpWorker
    {
        private HttpListener listener;
        private bool stopFlag;
        private HttpClient HttpClient;
        private Dictionary<string, UserAgent> Users;
        private Dictionary<string, object> classStore;
        private FirebaseInitializer FBI;

        // private Mutex UserMutex;

        public HttpWorker(Dictionary<string, object> classStore)
        {
            this.listener = new HttpListener();
            this.stopFlag = false;
            this.Users = (Dictionary<string, UserAgent>) classStore["Users"];
            this.classStore = classStore;
            this.FBI = new FirebaseInitializer();
            // this.UserMutex = userMutex;
        }

        public async Task ListenAndServeAsync(HttpClient httpClient = null)
        {
            this.HttpClient = httpClient ?? new HttpClient();
            HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string projectIP = HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            try
            { 
                listener.Prefixes.Add(string.Format("http://{0}:80/", projectIP));
                listener.Start();
            }
            catch (Exception e)
            {
                Console.WriteLine(e);
                listener.Stop();
                return;
            }
            while (!stopFlag)
            {
                try
                { 
                    HttpListenerContext context = await listener.GetContextAsync();
                    Console.WriteLine("Received Context");
                    string rawUrl = context.Request.RawUrl;
                    Task handle;
                    switch (rawUrl.Split('?')[0])
                    {
                        case "/":
                            Console.WriteLine("slash");
                            try
                            {
                                handle = HandleGenericAsync(context);
                            }
                            catch(AggregateException ae)
                            {
                                foreach(var e in ae.InnerExceptions)
                                {
                                    Console.WriteLine(e.Message);
                                }
                            }
                            break;
                        case "/callback":
                            Console.WriteLine("Callback");
                            handle = HandleCallback(context);
                            break;
                        default:
                            Console.WriteLine("Received URL that triggered no action");
                            break;
                    }
                }
                catch(Exception e)
                {
                    Console.WriteLine(e);
                }
            }
        }

        private async Task HandleGenericAsync(HttpListenerContext context)
        {
            if (context.Request.HttpMethod != HttpMethod.Post.Method)
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.Request404(), 404);
                return;
            }

            var streamReader = new System.IO.StreamReader(context.Request.InputStream);
            JObject req = JObject.Parse(streamReader.ReadToEnd());


            HttpListenerResponse listenerResponse = context.Response;
            string responseString = "";

            Console.WriteLine(req);
            switch (req["msg_type"].ToString())
            {
                case "new_user":
                    string fbt = req["firebase_token"].ToString();
                    //string id = req["device_id"].ToString();
                    FBI.addNewUser(fbt);
                    FBI.sendUrl(fbt);
                    HttpHelpers.RespondHTTP(context, "", 202);
                    break;
                default:
                    HttpHelpers.RespondHTTP(context, HttpHelpers.Request404(), 404);
                    break;
            }


            //string id = queryParams["id"];
            //Users[id].mutex.WaitOne();
            //Users[id].UpdateConstraints(queryParams);
            //Users[id].mutex.Close();
        }

        private async Task HandleCallback(HttpListenerContext context)
        {
            var queryParams = context.Request.QueryString;
            // Create new user
            // Need to get some ID
            if (!FBI.UserInitialized(queryParams["state"]))
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.Request404(), 404);
            }
            UserAgent user = new UserAgent(FBI.GetString(queryParams["state"]), classStore);
            HttpHelpers.RespondHTTP(context, HttpHelpers.LoginSuccessHTML(), 200);
            user.initSpotify(queryParams);
            user.Start();
            Users.Add(queryParams["state"], user);
        }

        public void Stop()
        {
            this.stopFlag = true;
            listener.Abort();
            listener.Close();
        }

    }
}
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blob 1552�E:\master\master\bin\Debug\netcoreapp2.0\master.deps.json
E:\master\master\bin\Debug\netcoreapp2.0\master.runtimeconfig.json
E:\master\master\bin\Debug\netcoreapp2.0\master.runtimeconfig.dev.json
E:\master\master\bin\Debug\netcoreapp2.0\master.dll
E:\master\master\bin\Debug\netcoreapp2.0\master.pdb
E:\master\master\obj\Debug\netcoreapp2.0\master.csprojResolveAssemblyReference.cache
E:\master\master\obj\Debug\netcoreapp2.0\master.csproj.CoreCompileInputs.cache
E:\master\master\obj\Debug\netcoreapp2.0\master.AssemblyInfoInputs.cache
E:\master\master\obj\Debug\netcoreapp2.0\master.AssemblyInfo.cs
E:\master\master\obj\Debug\netcoreapp2.0\master.dll
E:\master\master\obj\Debug\netcoreapp2.0\master.pdb
E:\master\master\bin\Debug\netcoreapp2.0\Accord.dll.config
D:\master\master\obj\Debug\netcoreapp2.0\master.csprojResolveAssemblyReference.cache
D:\master\master\obj\Debug\netcoreapp2.0\master.csproj.CoreCompileInputs.cache
D:\master\master\obj\Debug\netcoreapp2.0\master.AssemblyInfoInputs.cache
D:\master\master\obj\Debug\netcoreapp2.0\master.AssemblyInfo.cs
D:\master\master\obj\Debug\netcoreapp2.0\master.dll
D:\master\master\obj\Debug\netcoreapp2.0\master.pdb
D:\master\master\bin\Debug\netcoreapp2.0\Accord.dll.config
D:\master\master\bin\Debug\netcoreapp2.0\master.deps.json
D:\master\master\bin\Debug\netcoreapp2.0\master.runtimeconfig.json
D:\master\master\bin\Debug\netcoreapp2.0\master.runtimeconfig.dev.json
D:\master\master\bin\Debug\netcoreapp2.0\master.dll
D:\master\master\bin\Debug\netcoreapp2.0\master.pdb
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blob 1758�using System;
using System.Collections.Generic;
using System.Text;
using master.UserService;
using master.HttpService;
using master.SpotifyAPI;
using master.Notification;
using System.Net.Http;

namespace master
{
    class Start
    {
        static void Main(string[] args)
        {
            SpotifyAPIPublic api = new SpotifyAPIPublic();
            if (false)
            {
                api.TestTimeout();
                System.Environment.Exit(1);
            }

            Console.WriteLine("Starting main");
            Dictionary<string, UserAgent> Users = new Dictionary<string, UserAgent>();
            SpotifyData data = new SpotifyData(api);
            NotificationFactory notificationFactory = new NotificationFactory(data);
            

            Dictionary<string, object> classStore = new Dictionary<string, object>();
            HttpClient genericUseClient = new HttpClient();
            classStore["Users"] = Users;
            classStore["Api"] = api;
            classStore["SpotifyData"] = data;
            classStore["NotificationFactory"] = notificationFactory;
            classStore["HttpClient"] = genericUseClient;
            HttpWorker serverWorker = new HttpWorker(classStore);

            Console.WriteLine("Starting listen loop");
            serverWorker.ListenAndServeAsync();
            Console.WriteLine("Loop started");
            Console.ReadLine();
            serverWorker.Stop();

            // Connect URL: https://accounts.spotify.com/authorize/?client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&redirect_uri=http%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&scope=user-read-private%20user-follow-read&state=34fFs29kd09
        }
    }
}
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blob 1511�using System;
using System.Net.Http;
using Microsoft.Extensions.Configuration;
using master.helpers;

namespace master
{
    class Program
    {

        static void Main(string[] args)
        {
            /*
            // string spotifyAPI = "https://api.spotify.com/v1/";
            string spotifyAPIAuthorization = "https://accounts.spotify.com/authorize/?client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&redirect_uri=https%3A%2F%2Fvg.no%2Fcallback&state=randomstate";
            // string albumsearch = spotifyAPI + "albums/27lj323rr5ku9aEUwanp99";
            string oAuthToken = "BQBpNWCpcTQp979JDOa3YDS-9FM42_t2fwQ52bLVDbOzpysYg_-SON3baGVaDsMx6HXotmbpf0h5ntQWeR2STR1qnCjuWwRgtUKcc-bNVtb9_99-gYM2Q5mX2vXMxrlU5Xjg3JGHbQY_R4XQVCsOUupccdI";

            spotifyAPIClient api = new spotifyAPIClient(oAuthToken);
            var artists = api.getFollowedArtists();
            var albumIDs = api.getArtistsAlbumIDs(artists);
            Console.WriteLine("AlbumIds follow");
            foreach (var id in albumIDs)
            {
                Console.WriteLine(id);
            }
            Console.WriteLine("Album dates to follow");
            var dates = api.getAlbumDates(albumIDs);
            foreach (var kvp in dates)
            {
                Console.WriteLine(kvp.Key + " : " + kvp.Value);
            }
            */
            spotifyAPIClient.newClientWithAuth();
            Console.ReadLine();
           
        }
    }
}
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commit 229�tree 5c8878248e0966edd00f6ff6969238e090032b17
parent 124fceebb940a6468226fa59da07549b43a685a2
author Mats Jonassen <matsj54@gmail.com> 1528965254 +0200
committer Mats Jonassen <matsj54@gmail.com> 1528965254 +0200

Added plotting
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blob 779�import createCLF
from http.server import BaseHTTPRequestHandler, HTTPServer
import urllib
import json

class clfServer(BaseHTTPRequestHandler):
    def _set_response(self):
        self.send_response(200)
        self.send_header('Content-type', 'text/html')
        self.end_headers()

    def do_GET(self):
        query = urllib.parse.urlparse(self.path).query
        query_components = dict(qc.split("=") for qc in query.split("\&"))
        features = query_components["features"].split('-')
        action = self
        self._set_response()
        self.wfile.write(json.dumps(action))

serverAddr = ('', 8080)

server = HTTPServer(serverAddr, clfServer)
try:
    server.serve_forever()
except KeyboardInterrupt:
    pass
server.server_close()
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blob 2791�using System;
using System.Collections.Generic;
using System.Linq;
using System.Net.Http;
using System.Text;

namespace master.Selection
{
    class GreedySelector : Selector
    {
        private List<INotification> sortedArray;

        public GreedySelector(List<INotification> unsortedNotifications, int dataconstraint) : base(unsortedNotifications, dataconstraint)
        {
            orderNotifications();
        }

        public override INotification[] getSelection()
        {
            int totalData = 0;
            var retVal = new List<INotification>();
            foreach(var elem in sortedArray)
            {
                Console.WriteLine($"Sorted Greedy: {elem.Uri}, {elem.Score}, {elem.DataCost}");
            }
            while(totalData < dataConstraint && sortedArray.Count > 0)
            {
                var next = sortedArray[0];
                sortedArray.RemoveAt(0);
                if (totalData + next.DataCost > dataConstraint)
                {
                    continue;
                }
                retVal.Add(next);
            }
            foreach (var elem in retVal)
            {
                Console.WriteLine($"greedy selection: {elem.Uri}, {elem.Score}, {elem.DataCost}");
            }
            Console.WriteLine($"Capacity: {dataConstraint}, best score: {retVal.Sum(elem => elem.Score)}, total used: {retVal.Sum(elem => elem.DataCost)}");
            return retVal.ToArray();
        }

        public override INotification[] nextBatch()
        {
            if (sortedArray.Count <= 0)
            {
                throw new SelectionException();
            }
            var retVal = sortedArray[sortedArray.Count-1];
            sortedArray.RemoveAt(sortedArray.Count - 1);
            return new INotification[] { retVal};
        }

        public void orderNotifications()
        {
            var items = notifications;
            items.Sort(compareNotificationsData);
            this.sortedArray = items;
        }

        private int compareNotificationsData(INotification notX, INotification notY)
        {
            try
            {
                double totalX = notX.Score / notX.DataCost;
                double totalY = notY.Score / notY.DataCost;

                if (totalX < totalY)
                {
                    return -1;
                }
                else if(totalX == totalY)
                {
                    return 0;
                }
                return 1;
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return 0;
        }

    }
}
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blob 3398�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using master.SpotifyAPI;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;

namespace master.UserService
{
    class UserAgent
    {
        private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<string> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;

        public UserAgent(string id, JObject postResponse, ref HttpClient client, ref SpotifyData data)
        {
            this.UserId = id;
            this.HttpClient = client;
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(ref client, postResponse);
            this.Data = data;
            OutboundNotifications = new List<string>();
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2017, 08, 20);
            FollowedArtists = new List<string>();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        private List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public void UpdateOutboundResources()
        {
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            Console.WriteLine("Getting Albums");
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            Console.WriteLine("Downloaded albums");
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDate = album["release_date"].ToString();
                if (DateTime.Parse(releaseDate) > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            OutboundNotifications.AddRange(newObjects.Select(obj => obj["uri"].ToString()));
            Console.WriteLine("Printing notifications");
            OutboundNotifications.ForEach(elem => Console.WriteLine(elem));
            LastNotificationUpdate = DateTime.Now;
        }
    }
}
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blob 3225�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using Newtonsoft.Json.Linq;

namespace master.SpotifyAPI
{
    class ClietTokenManager
    {
        private HttpClient HttpClient;
        private string AccessToken;
        private DateTime TokenExpiresAt;

        internal ClietTokenManager(HttpClient client)
        {
            this.HttpClient = client;
            this.TokenExpiresAt = DateTime.Now;
        }

        public bool TokenIsValid()
        {
            return TokenExpiresAt > DateTime.Now.AddSeconds(60);
        }
        /*
        // As no one other than the token manager should ever need to see the token this has been removed.
        public string getAccessToken()
        {
            if(DateTime.Now.AddSeconds(60) > TokenExpiresAt)
            {
                // Token is about to expire
                this.RefreshAccessToken();
            }
            return AccessToken;
        }
        */

        public void RefreshAccessToken()
        {
            this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string uri = "https://accounts.spotify.com/api/token";

            string authorization = string.Format("{0}:{1}", clientID, clientSecret);
            Encoding encoding = Encoding.UTF8;
            string base64Auth = Convert.ToBase64String(encoding.GetBytes(authorization));
            //this.HttpClient.DefaultRequestHeaders.Add("Authorization", Convert.ToBase64String(authAsByteArr));
            this.HttpClient.DefaultRequestHeaders.TryAddWithoutValidation("Authorization", string.Format("Basic {0}", base64Auth));
            //this.HttpClient.DefaultRequestHeaders.Add("Authorization", authorization);
            //this.HttpClient.DefaultRequestHeaders.Accept.Add(new System.Net.Http.Headers.MediaTypeWithQualityHeaderValue("application/x-www-form-urlencoded"));

            KeyValuePair<string, string> postElement = new KeyValuePair<string, string>("grant_type", "client_credentials");
            List<KeyValuePair<string, string>> postBody = new List<KeyValuePair<string, string>>();
            postBody.Add(postElement);
            HttpContent content = new FormUrlEncodedContent(postBody);
            HttpResponseMessage postResponse = this.HttpClient.PostAsync(uri, content).Result;

            JObject response = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string expiresIn = response["expires_in"].ToString();

            this.TokenExpiresAt = DateTime.Now.AddSeconds(double.Parse(expiresIn));
            this.AccessToken = response["access_token"].ToString();
            HttpClient.DefaultRequestHeaders.Clear();
            HttpClient.DefaultRequestHeaders.Add("Authorization", string.Format("Bearer {0}", AccessToken));
        }
    }
}
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blob 30032�{
  "runtimeTarget": {
    "name": ".NETCoreApp,Version=v2.0",
    "signature": "21cd883ad063b94c376e124311f710622a945117"
  },
  "compilationOptions": {},
  "targets": {
    ".NETCoreApp,Version=v2.0": {
      "master/1.0.0": {
        "dependencies": {
          "Microsoft.Extensions.Configuration": "2.0.0",
          "Newtonsoft.Json": "10.0.3"
        },
        "runtime": {
          "master.dll": {}
        }
      },
      "Microsoft.CSharp/4.3.0": {
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Dynamic.Runtime": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Linq": "4.3.0",
          "System.Linq.Expressions": "4.3.0",
          "System.ObjectModel": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Extensions": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Reflection.TypeExtensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0",
          "System.Threading": "4.3.0"
        }
      },
      "Microsoft.Extensions.Configuration/2.0.0": {
        "dependencies": {
          "Microsoft.Extensions.Configuration.Abstractions": "2.0.0"
        },
        "runtime": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.dll": {}
        }
      },
      "Microsoft.Extensions.Configuration.Abstractions/2.0.0": {
        "dependencies": {
          "Microsoft.Extensions.Primitives": "2.0.0"
        },
        "runtime": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.Abstractions.dll": {}
        }
      },
      "Microsoft.Extensions.Primitives/2.0.0": {
        "dependencies": {
          "System.Runtime.CompilerServices.Unsafe": "4.4.0"
        },
        "runtime": {
          "lib/netstandard2.0/Microsoft.Extensions.Primitives.dll": {}
        }
      },
      "Microsoft.NETCore.Targets/1.1.0": {},
      "Newtonsoft.Json/10.0.3": {
        "dependencies": {
          "Microsoft.CSharp": "4.3.0",
          "System.ComponentModel.TypeConverter": "4.3.0",
          "System.Runtime.Serialization.Formatters": "4.3.0",
          "System.Runtime.Serialization.Primitives": "4.3.0",
          "System.Xml.XmlDocument": "4.3.0"
        },
        "runtime": {
          "lib/netstandard1.3/Newtonsoft.Json.dll": {}
        }
      },
      "System.Collections/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Collections.NonGeneric/4.3.0": {
        "dependencies": {
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        }
      },
      "System.Collections.Specialized/4.3.0": {
        "dependencies": {
          "System.Collections.NonGeneric": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Globalization.Extensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        }
      },
      "System.ComponentModel/4.3.0": {
        "dependencies": {
          "System.Runtime": "4.3.0"
        }
      },
      "System.ComponentModel.Primitives/4.3.0": {
        "dependencies": {
          "System.ComponentModel": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.ComponentModel.TypeConverter/4.3.0": {
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Collections.NonGeneric": "4.3.0",
          "System.Collections.Specialized": "4.3.0",
          "System.ComponentModel": "4.3.0",
          "System.ComponentModel.Primitives": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Linq": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Extensions": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Reflection.TypeExtensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        }
      },
      "System.Diagnostics.Debug/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Dynamic.Runtime/4.3.0": {
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Linq": "4.3.0",
          "System.Linq.Expressions": "4.3.0",
          "System.ObjectModel": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Emit": "4.3.0",
          "System.Reflection.Emit.ILGeneration": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Reflection.TypeExtensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        }
      },
      "System.Globalization/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Globalization.Extensions/4.3.0": {
        "dependencies": {
          "System.Globalization": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0"
        },
        "runtimeTargets": {
          "runtime/unix/lib/_._": {
            "rid": "unix",
            "assetType": "runtime"
          },
          "runtime/win/lib/_._": {
            "rid": "win",
            "assetType": "runtime"
          }
        }
      },
      "System.IO/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        }
      },
      "System.IO.FileSystem/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.IO": "4.3.0",
          "System.IO.FileSystem.Primitives": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Handles": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        }
      },
      "System.IO.FileSystem.Primitives/4.3.0": {
        "dependencies": {
          "System.Runtime": "4.3.0"
        }
      },
      "System.Linq/4.3.0": {
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0"
        }
      },
      "System.Linq.Expressions/4.3.0": {
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.IO": "4.3.0",
          "System.Linq": "4.3.0",
          "System.ObjectModel": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Emit": "4.3.0",
          "System.Reflection.Emit.ILGeneration": "4.3.0",
          "System.Reflection.Emit.Lightweight": "4.3.0",
          "System.Reflection.Extensions": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Reflection.TypeExtensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        }
      },
      "System.ObjectModel/4.3.0": {
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Threading": "4.3.0"
        }
      },
      "System.Reflection/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.IO": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Reflection.Emit/4.3.0": {
        "dependencies": {
          "System.IO": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Emit.ILGeneration": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Reflection.Emit.ILGeneration/4.3.0": {
        "dependencies": {
          "System.Reflection": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Reflection.Emit.Lightweight/4.3.0": {
        "dependencies": {
          "System.Reflection": "4.3.0",
          "System.Reflection.Emit.ILGeneration": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Reflection.Extensions/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Reflection": "4.3.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Reflection.Primitives/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Reflection.TypeExtensions/4.3.0": {
        "dependencies": {
          "System.Reflection": "4.3.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Resources.ResourceManager/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Globalization": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Runtime/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0"
        }
      },
      "System.Runtime.CompilerServices.Unsafe/4.4.0": {
        "runtime": {
          "lib/netstandard2.0/System.Runtime.CompilerServices.Unsafe.dll": {}
        }
      },
      "System.Runtime.Extensions/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Runtime.Handles/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Runtime.InteropServices/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Handles": "4.3.0"
        }
      },
      "System.Runtime.Serialization.Formatters/4.3.0": {
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Serialization.Primitives": "4.3.0"
        }
      },
      "System.Runtime.Serialization.Primitives/4.3.0": {
        "dependencies": {
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Text.Encoding/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Text.Encoding.Extensions/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0",
          "System.Text.Encoding": "4.3.0"
        }
      },
      "System.Text.RegularExpressions/4.3.0": {
        "dependencies": {
          "System.Runtime": "4.3.0"
        }
      },
      "System.Threading/4.3.0": {
        "dependencies": {
          "System.Runtime": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        }
      },
      "System.Threading.Tasks/4.3.0": {
        "dependencies": {
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        }
      },
      "System.Threading.Tasks.Extensions/4.3.0": {
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        }
      },
      "System.Xml.ReaderWriter/4.3.0": {
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.IO": "4.3.0",
          "System.IO.FileSystem": "4.3.0",
          "System.IO.FileSystem.Primitives": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Text.Encoding.Extensions": "4.3.0",
          "System.Text.RegularExpressions": "4.3.0",
          "System.Threading.Tasks": "4.3.0",
          "System.Threading.Tasks.Extensions": "4.3.0"
        }
      },
      "System.Xml.XmlDocument/4.3.0": {
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.IO": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Threading": "4.3.0",
          "System.Xml.ReaderWriter": "4.3.0"
        }
      }
    }
  },
  "libraries": {
    "master/1.0.0": {
      "type": "project",
      "serviceable": false,
      "sha512": ""
    },
    "Microsoft.CSharp/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-P+MBhIM0YX+JqROuf7i306ZLJEjQYA9uUyRDE+OqwUI5sh41e2ZbPQV3LfAPh+29cmceE1pUffXsGfR4eMY3KA==",
      "path": "microsoft.csharp/4.3.0",
      "hashPath": "microsoft.csharp.4.3.0.nupkg.sha512"
    },
    "Microsoft.Extensions.Configuration/2.0.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-SsI4RqI8EH00+cYO96tbftlh87sNUv1eeyuBU1XZdQkG0RrHAOjWgl7P0FoLeTSMXJpOnfweeOWj2d1/5H3FxA==",
      "path": "microsoft.extensions.configuration/2.0.0",
      "hashPath": "microsoft.extensions.configuration.2.0.0.nupkg.sha512"
    },
    "Microsoft.Extensions.Configuration.Abstractions/2.0.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-rHFrXqMIvQNq51H8RYTO4IWmDOYh8NUzyqGlh0xHWTP6XYnKk7Ryinys2uDs+Vu88b3AMlM3gBBSs78m6OQpYQ==",
      "path": "microsoft.extensions.configuration.abstractions/2.0.0",
      "hashPath": "microsoft.extensions.configuration.abstractions.2.0.0.nupkg.sha512"
    },
    "Microsoft.Extensions.Primitives/2.0.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-ukg53qNlqTrK38WA30b5qhw0GD7y3jdI9PHHASjdKyTcBHTevFM2o23tyk3pWCgAV27Bbkm+CPQ2zUe1ZOuYSA==",
      "path": "microsoft.extensions.primitives/2.0.0",
      "hashPath": "microsoft.extensions.primitives.2.0.0.nupkg.sha512"
    },
    "Microsoft.NETCore.Targets/1.1.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-aOZA3BWfz9RXjpzt0sRJJMjAscAUm3Hoa4UWAfceV9UTYxgwZ1lZt5nO2myFf+/jetYQo4uTP7zS8sJY67BBxg==",
      "path": "microsoft.netcore.targets/1.1.0",
      "hashPath": "microsoft.netcore.targets.1.1.0.nupkg.sha512"
    },
    "Newtonsoft.Json/10.0.3": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-hSXaFmh7hNCuEoC4XNY5DrRkLDzYHqPx/Ik23R4J86Z7PE/Y6YidhG602dFVdLBRSdG6xp9NabH3dXpcoxWvww==",
      "path": "newtonsoft.json/10.0.3",
      "hashPath": "newtonsoft.json.10.0.3.nupkg.sha512"
    },
    "System.Collections/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-3Dcj85/TBdVpL5Zr+gEEBUuFe2icOnLalmEh9hfck1PTYbbyWuZgh4fmm2ysCLTrqLQw6t3TgTyJ+VLp+Qb+Lw==",
      "path": "system.collections/4.3.0",
      "hashPath": "system.collections.4.3.0.nupkg.sha512"
    },
    "System.Collections.NonGeneric/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-prtjIEMhGUnQq6RnPEYLpFt8AtLbp9yq2zxOSrY7KJJZrw25Fi97IzBqY7iqssbM61Ek5b8f3MG/sG1N2sN5KA==",
      "path": "system.collections.nongeneric/4.3.0",
      "hashPath": "system.collections.nongeneric.4.3.0.nupkg.sha512"
    },
    "System.Collections.Specialized/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-Epx8PoVZR0iuOnJJDzp7pWvdfMMOAvpUo95pC4ScH2mJuXkKA2Y4aR3cG9qt2klHgSons1WFh4kcGW7cSXvrxg==",
      "path": "system.collections.specialized/4.3.0",
      "hashPath": "system.collections.specialized.4.3.0.nupkg.sha512"
    },
    "System.ComponentModel/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-VyGn1jGRZVfxnh8EdvDCi71v3bMXrsu8aYJOwoV7SNDLVhiEqwP86pPMyRGsDsxhXAm2b3o9OIqeETfN5qfezw==",
      "path": "system.componentmodel/4.3.0",
      "hashPath": "system.componentmodel.4.3.0.nupkg.sha512"
    },
    "System.ComponentModel.Primitives/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-j8GUkCpM8V4d4vhLIIoBLGey2Z5bCkMVNjEZseyAlm4n5arcsJOeI3zkUP+zvZgzsbLTYh4lYeP/ZD/gdIAPrw==",
      "path": "system.componentmodel.primitives/4.3.0",
      "hashPath": "system.componentmodel.primitives.4.3.0.nupkg.sha512"
    },
    "System.ComponentModel.TypeConverter/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-16pQ6P+EdhcXzPiEK4kbA953Fu0MNG2ovxTZU81/qsCd1zPRsKc3uif5NgvllCY598k6bI0KUyKW8fanlfaDQg==",
      "path": "system.componentmodel.typeconverter/4.3.0",
      "hashPath": "system.componentmodel.typeconverter.4.3.0.nupkg.sha512"
    },
    "System.Diagnostics.Debug/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-ZUhUOdqmaG5Jk3Xdb8xi5kIyQYAA4PnTNlHx1mu9ZY3qv4ELIdKbnL/akbGaKi2RnNUWaZsAs31rvzFdewTj2g==",
      "path": "system.diagnostics.debug/4.3.0",
      "hashPath": "system.diagnostics.debug.4.3.0.nupkg.sha512"
    },
    "System.Dynamic.Runtime/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-SNVi1E/vfWUAs/WYKhE9+qlS6KqK0YVhnlT0HQtr8pMIA8YX3lwy3uPMownDwdYISBdmAF/2holEIldVp85Wag==",
      "path": "system.dynamic.runtime/4.3.0",
      "hashPath": "system.dynamic.runtime.4.3.0.nupkg.sha512"
    },
    "System.Globalization/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-kYdVd2f2PAdFGblzFswE4hkNANJBKRmsfa2X5LG2AcWE1c7/4t0pYae1L8vfZ5xvE2nK/R9JprtToA61OSHWIg==",
      "path": "system.globalization/4.3.0",
      "hashPath": "system.globalization.4.3.0.nupkg.sha512"
    },
    "System.Globalization.Extensions/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-FhKmdR6MPG+pxow6wGtNAWdZh7noIOpdD5TwQ3CprzgIE1bBBoim0vbR1+AWsWjQmU7zXHgQo4TWSP6lCeiWcQ==",
      "path": "system.globalization.extensions/4.3.0",
      "hashPath": "system.globalization.extensions.4.3.0.nupkg.sha512"
    },
    "System.IO/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-3qjaHvxQPDpSOYICjUoTsmoq5u6QJAFRUITgeT/4gqkF1bajbSmb1kwSxEA8AHlofqgcKJcM8udgieRNhaJ5Cg==",
      "path": "system.io/4.3.0",
      "hashPath": "system.io.4.3.0.nupkg.sha512"
    },
    "System.IO.FileSystem/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-3wEMARTnuio+ulnvi+hkRNROYwa1kylvYahhcLk4HSoVdl+xxTFVeVlYOfLwrDPImGls0mDqbMhrza8qnWPTdA==",
      "path": "system.io.filesystem/4.3.0",
      "hashPath": "system.io.filesystem.4.3.0.nupkg.sha512"
    },
    "System.IO.FileSystem.Primitives/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-6QOb2XFLch7bEc4lIcJH49nJN2HV+OC3fHDgsLVsBVBk3Y4hFAnOBGzJ2lUu7CyDDFo9IBWkSsnbkT6IBwwiMw==",
      "path": "system.io.filesystem.primitives/4.3.0",
      "hashPath": "system.io.filesystem.primitives.4.3.0.nupkg.sha512"
    },
    "System.Linq/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-5DbqIUpsDp0dFftytzuMmc0oeMdQwjcP/EWxsksIz/w1TcFRkZ3yKKz0PqiYFMmEwPSWw+qNVqD7PJ889JzHbw==",
      "path": "system.linq/4.3.0",
      "hashPath": "system.linq.4.3.0.nupkg.sha512"
    },
    "System.Linq.Expressions/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-PGKkrd2khG4CnlyJwxwwaWWiSiWFNBGlgXvJpeO0xCXrZ89ODrQ6tjEWS/kOqZ8GwEOUATtKtzp1eRgmYNfclg==",
      "path": "system.linq.expressions/4.3.0",
      "hashPath": "system.linq.expressions.4.3.0.nupkg.sha512"
    },
    "System.ObjectModel/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-bdX+80eKv9bN6K4N+d77OankKHGn6CH711a6fcOpMQu2Fckp/Ft4L/kW9WznHpyR0NRAvJutzOMHNNlBGvxQzQ==",
      "path": "system.objectmodel/4.3.0",
      "hashPath": "system.objectmodel.4.3.0.nupkg.sha512"
    },
    "System.Reflection/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-KMiAFoW7MfJGa9nDFNcfu+FpEdiHpWgTcS2HdMpDvt9saK3y/G4GwprPyzqjFH9NTaGPQeWNHU+iDlDILj96aQ==",
      "path": "system.reflection/4.3.0",
      "hashPath": "system.reflection.4.3.0.nupkg.sha512"
    },
    "System.Reflection.Emit/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-228FG0jLcIwTVJyz8CLFKueVqQK36ANazUManGaJHkO0icjiIypKW7YLWLIWahyIkdh5M7mV2dJepllLyA1SKg==",
      "path": "system.reflection.emit/4.3.0",
      "hashPath": "system.reflection.emit.4.3.0.nupkg.sha512"
    },
    "System.Reflection.Emit.ILGeneration/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-59tBslAk9733NXLrUJrwNZEzbMAcu8k344OYo+wfSVygcgZ9lgBdGIzH/nrg3LYhXceynyvTc8t5/GD4Ri0/ng==",
      "path": "system.reflection.emit.ilgeneration/4.3.0",
      "hashPath": "system.reflection.emit.ilgeneration.4.3.0.nupkg.sha512"
    },
    "System.Reflection.Emit.Lightweight/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-oadVHGSMsTmZsAF864QYN1t1QzZjIcuKU3l2S9cZOwDdDueNTrqq1yRj7koFfIGEnKpt6NjpL3rOzRhs4ryOgA==",
      "path": "system.reflection.emit.lightweight/4.3.0",
      "hashPath": "system.reflection.emit.lightweight.4.3.0.nupkg.sha512"
    },
    "System.Reflection.Extensions/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-rJkrJD3kBI5B712aRu4DpSIiHRtr6QlfZSQsb0hYHrDCZORXCFjQfoipo2LaMUHoT9i1B7j7MnfaEKWDFmFQNQ==",
      "path": "system.reflection.extensions/4.3.0",
      "hashPath": "system.reflection.extensions.4.3.0.nupkg.sha512"
    },
    "System.Reflection.Primitives/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-5RXItQz5As4xN2/YUDxdpsEkMhvw3e6aNveFXUn4Hl/udNTCNhnKp8lT9fnc3MhvGKh1baak5CovpuQUXHAlIA==",
      "path": "system.reflection.primitives/4.3.0",
      "hashPath": "system.reflection.primitives.4.3.0.nupkg.sha512"
    },
    "System.Reflection.TypeExtensions/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-7u6ulLcZbyxB5Gq0nMkQttcdBTx57ibzw+4IOXEfR+sXYQoHvjW5LTLyNr8O22UIMrqYbchJQJnos4eooYzYJA==",
      "path": "system.reflection.typeextensions/4.3.0",
      "hashPath": "system.reflection.typeextensions.4.3.0.nupkg.sha512"
    },
    "System.Resources.ResourceManager/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-/zrcPkkWdZmI4F92gL/TPumP98AVDu/Wxr3CSJGQQ+XN6wbRZcyfSKVoPo17ilb3iOr0cCRqJInGwNMolqhS8A==",
      "path": "system.resources.resourcemanager/4.3.0",
      "hashPath": "system.resources.resourcemanager.4.3.0.nupkg.sha512"
    },
    "System.Runtime/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-JufQi0vPQ0xGnAczR13AUFglDyVYt4Kqnz1AZaiKZ5+GICq0/1MH/mO/eAJHt/mHW1zjKBJd7kV26SrxddAhiw==",
      "path": "system.runtime/4.3.0",
      "hashPath": "system.runtime.4.3.0.nupkg.sha512"
    },
    "System.Runtime.CompilerServices.Unsafe/4.4.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-9dLLuBxr5GNmOfl2jSMcsHuteEg32BEfUotmmUkmZjpR3RpVHE8YQwt0ow3p6prwA1ME8WqDVZqrr8z6H8G+Kw==",
      "path": "system.runtime.compilerservices.unsafe/4.4.0",
      "hashPath": "system.runtime.compilerservices.unsafe.4.4.0.nupkg.sha512"
    },
    "System.Runtime.Extensions/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-guW0uK0fn5fcJJ1tJVXYd7/1h5F+pea1r7FLSOz/f8vPEqbR2ZAknuRDvTQ8PzAilDveOxNjSfr0CHfIQfFk8g==",
      "path": "system.runtime.extensions/4.3.0",
      "hashPath": "system.runtime.extensions.4.3.0.nupkg.sha512"
    },
    "System.Runtime.Handles/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-OKiSUN7DmTWeYb3l51A7EYaeNMnvxwE249YtZz7yooT4gOZhmTjIn48KgSsw2k2lYdLgTKNJw/ZIfSElwDRVgg==",
      "path": "system.runtime.handles/4.3.0",
      "hashPath": "system.runtime.handles.4.3.0.nupkg.sha512"
    },
    "System.Runtime.InteropServices/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-uv1ynXqiMK8mp1GM3jDqPCFN66eJ5w5XNomaK2XD+TuCroNTLFGeZ+WCmBMcBDyTFKou3P6cR6J/QsaqDp7fGQ==",
      "path": "system.runtime.interopservices/4.3.0",
      "hashPath": "system.runtime.interopservices.4.3.0.nupkg.sha512"
    },
    "System.Runtime.Serialization.Formatters/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-KT591AkTNFOTbhZlaeMVvfax3RqhH1EJlcwF50Wm7sfnBLuHiOeZRRKrr1ns3NESkM20KPZ5Ol/ueMq5vg4QoQ==",
      "path": "system.runtime.serialization.formatters/4.3.0",
      "hashPath": "system.runtime.serialization.formatters.4.3.0.nupkg.sha512"
    },
    "System.Runtime.Serialization.Primitives/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-Wz+0KOukJGAlXjtKr+5Xpuxf8+c8739RI1C+A2BoQZT+wMCCoMDDdO8/4IRHfaVINqL78GO8dW8G2lW/e45Mcw==",
      "path": "system.runtime.serialization.primitives/4.3.0",
      "hashPath": "system.runtime.serialization.primitives.4.3.0.nupkg.sha512"
    },
    "System.Text.Encoding/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-BiIg+KWaSDOITze6jGQynxg64naAPtqGHBwDrLaCtixsa5bKiR8dpPOHA7ge3C0JJQizJE+sfkz1wV+BAKAYZw==",
      "path": "system.text.encoding/4.3.0",
      "hashPath": "system.text.encoding.4.3.0.nupkg.sha512"
    },
    "System.Text.Encoding.Extensions/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-YVMK0Bt/A43RmwizJoZ22ei2nmrhobgeiYwFzC4YAN+nue8RF6djXDMog0UCn+brerQoYVyaS+ghy9P/MUVcmw==",
      "path": "system.text.encoding.extensions/4.3.0",
      "hashPath": "system.text.encoding.extensions.4.3.0.nupkg.sha512"
    },
    "System.Text.RegularExpressions/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-RpT2DA+L660cBt1FssIE9CAGpLFdFPuheB7pLpKpn6ZXNby7jDERe8Ua/Ne2xGiwLVG2JOqziiaVCGDon5sKFA==",
      "path": "system.text.regularexpressions/4.3.0",
      "hashPath": "system.text.regularexpressions.4.3.0.nupkg.sha512"
    },
    "System.Threading/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-VkUS0kOBcUf3Wwm0TSbrevDDZ6BlM+b/HRiapRFWjM5O0NS0LviG0glKmFK+hhPDd1XFeSdU1GmlLhb2CoVpIw==",
      "path": "system.threading/4.3.0",
      "hashPath": "system.threading.4.3.0.nupkg.sha512"
    },
    "System.Threading.Tasks/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-LbSxKEdOUhVe8BezB/9uOGGppt+nZf6e1VFyw6v3DN6lqitm0OSn2uXMOdtP0M3W4iMcqcivm2J6UgqiwwnXiA==",
      "path": "system.threading.tasks/4.3.0",
      "hashPath": "system.threading.tasks.4.3.0.nupkg.sha512"
    },
    "System.Threading.Tasks.Extensions/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-npvJkVKl5rKXrtl1Kkm6OhOUaYGEiF9wFbppFRWSMoApKzt2PiPHT2Bb8a5sAWxprvdOAtvaARS9QYMznEUtug==",
      "path": "system.threading.tasks.extensions/4.3.0",
      "hashPath": "system.threading.tasks.extensions.4.3.0.nupkg.sha512"
    },
    "System.Xml.ReaderWriter/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-GrprA+Z0RUXaR4N7/eW71j1rgMnEnEVlgii49GZyAjTH7uliMnrOU3HNFBr6fEDBCJCIdlVNq9hHbaDR621XBA==",
      "path": "system.xml.readerwriter/4.3.0",
      "hashPath": "system.xml.readerwriter.4.3.0.nupkg.sha512"
    },
    "System.Xml.XmlDocument/4.3.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-lJ8AxvkX7GQxpC6GFCeBj8ThYVyQczx2+f/cWHJU8tjS7YfI6Cv6bon70jVEgs2CiFbmmM8b9j1oZVx0dSI2Ww==",
      "path": "system.xml.xmldocument/4.3.0",
      "hashPath": "system.xml.xmldocument.4.3.0.nupkg.sha512"
    }
  }
}
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blob 14329�using System;
using System.Text;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;
using System.Threading;
using master.HttpService;
using System.Collections.Specialized;
using master.Firebase;
using System.Security.Cryptography;
using master.Selection;


namespace master.UserService
{
    class UserAgent
    {
        //private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<INotification> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;
        public Mutex mutex;
        private string waitingforID;
        private JObject update;
        private bool isWaitingForUpdate;
        private FirebaseCredentials FBC;
        
        private double currNetwork;
        private double powerConstraint;
        private int networkConstraint;
        private string validationString;
        private string firebaseToken;

        public UserAgent(string fbToken, Dictionary<string, object> classStore)
        {
            //this.UserId = id;
            this.firebaseToken = fbToken;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            //HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<INotification>();
            FollowedArtists = new List<string>();
            this.mutex = new Mutex();
            this.FBC = (FirebaseCredentials) classStore["FirebaseCredentials"];
            this.isWaitingForUpdate = false;
        }

        public void initSpotify(NameValueCollection queryParams)
        {
            JObject postResponse = getInitResponse(queryParams);
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(HttpClient, postResponse);
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2015, 03, 01);
        }

        private JObject getInitResponse(NameValueCollection queryParams)
        {
            string authCode = queryParams["code"];
            try
            {
                this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
                string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
                string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
                string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
                string callback = string.Format("http://{0}/callback", globalIP);
                var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

                var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
                return JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return new JObject();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        public void UpdateConstraints(JObject queryParams)
        {
            //currPower = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            currNetwork = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams[""].ToString()));
            validationString = queryParams["validation"].ToString();
        }

        public bool CheckValidation(string sentValidation)
        {
            return validationString == sentValidation;
        }

        public void UpdateCurrentConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            powerConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            networkConstraint = int.Parse(System.Web.HttpUtility.UrlDecode(queryParams["network"]));
        }

        public List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            mutex.WaitOne();
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            var notificationsWithoutScore = newObjects.Select(obj => notificationFactory.GetNotification(obj["uri"].ToString(), this));
            var validNotifications = notificationsWithoutScore.Where(elem => elem.DataCost != int.MaxValue);
            var notifications = ScoreNotificationsBatch(validNotifications.ToArray());
            Console.WriteLine(notifications.Length);
            OutboundNotifications.AddRange(notifications);
            LastNotificationUpdate = DateTime.Now;
            mutex.ReleaseMutex();
        }
        /*
        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }
        */

        private INotification[] ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications = nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<INotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            UpdateUsersFollowedArtists();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = EvaluationFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            return scoredNotifications.ToArray();
        }
        /*
        private void updateNotificationsAndSend()
        {
            INotification[] notifications = GenerateNotifications();
            notifications = ScoreNotificationsBatch(notifications);
            GreedyScheduler scheduler = new GreedyScheduler();

        }*/

        public void SendNotifications(INotification[] notifications, string id)
        {
            Console.WriteLine("sending notification");
            if (true)
            {
                foreach(var notification in notifications)
                {
                    FBC.SendNotification(notification, firebaseToken);
                }
                FBC.SendNotification(notifications[0], firebaseToken);
            }
            else
            {
                FBC.SendBatch(notifications, firebaseToken, id);
            }
        }

        public void DeliverUpdate(JObject postMessage)
        {
            mutex.WaitOne();
            update = postMessage;
            mutex.ReleaseMutex();
        }

        private string getID()
        {
            var uris = OutboundNotifications.Select(not => not.Uri);
            string urisAsString = String.Join("", uris);
            SHA256 sHA256 = SHA256.Create();
            string toHash = urisAsString + firebaseToken + DateTime.Now.ToString();
            var shaBytes = sHA256.ComputeHash(Encoding.UTF8.GetBytes(toHash));
            return Convert.ToBase64String(shaBytes);
        }

        public async Task Start()
        {
            while (true)
            {
                if (true)
                {
                    try
                    {
                        UpdateOutboundResources();
                        performanceTesting.testPerformance(firebaseToken, "greedy", OutboundNotifications, 100000, 20000000, 200000, Data);
                        //performanceTesting.testPerformance(firebaseToken, "FIFO", OutboundNotifications, 100000, 20000000, 200000, Data);
                        //performanceTesting.testPerformance(firebaseToken, "dynamic", OutboundNotifications, 100000, 20000000, 200000, Data);
                        Console.WriteLine("tests complete");
                        return;
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                }
                UpdateOutboundResources();
                if (OutboundNotifications.Count > 0)
                {
                    //Selector scheduler;
                    /*
                    try
                    {
                         scheduler = new DynamicSelector(OutboundNotifications, networkConstraint);
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                    */
                    try
                    {
                        //scheduler = new DynamicSelector(OutboundNotifications, 4000000);
                        var selector = new GreedySelector(OutboundNotifications, 4000000);
                        var batch = selector.getSelection();
                        //greedyscheduler.getSelection();
                        SendNotifications(batch, getID());
                        // TODO: make sure the notifications confirmed send
                        foreach (var not in batch)
                        {
                            OutboundNotifications.Remove(not);
                        }
                        Task timer = Task.Run(() => Thread.Sleep(10000));
                        while (!timer.IsCompleted)
                        {
                            mutex.WaitOne();
                            // wait for update here
                            mutex.ReleaseMutex();
                        }
                    }
                    catch (Exception e)
                    {
                        if (e is SelectionException)
                        {
                            Console.WriteLine("Scheduling complete");
                        }
                        else
                        {
                            Console.WriteLine(e.Message);
                            Console.WriteLine(e.StackTrace);
                        }
                    }
                }
                Thread.Sleep(600000);
            }

        }
    }
}
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blob 1680�using System;
using master.SpotifyAPI;
using master.Classifiers;
using Accord.MachineLearning.DecisionTrees;
using Accord.Math.Optimization.Losses;

namespace master
{
    class Program
    {

        static void Main(string[] args)
        {
            // string spotifyAPI = "https://api.spotify.com/v1/";
            // string albumsearch = spotifyAPI + "albums/27lj323rr5ku9aEUwanp99";
            string oAuthToken = "BQBvt0KGRU8m4EUK3uMO-TUat5r4WbYHlEAssgfWS3uuS5gUPDm_x3okQG1pcbm-ED0ioZ8EM8cBnbB9yGuEj-bUesSQSZ5coFXEi8facvM7UvxEEHctS8ICH9kR7jmiGDuqjHAL7BaZyjVKRYYGFeNM";
            //var api = spotifyAPIClient.newClientWithAuth();
            SpotifyAPIClient api = new SpotifyAPIClient(oAuthToken);
            SingleFunctions.evaluateTrack("35TaaWIRV1bTuWvgJ52dsf", api);


            /*
            utilityClassifier classifier = new utilityClassifier();
            classifier.loadData("C:masterData/richnotedb.sql");
            */
            /*
            (double[][] features, int[] classes) = loadFunctions.loadCSV(@"E:masterData/spotify-click-data.csv");

            Console.WriteLine(features.Length + " " + classes.Length);

            var teacher = new RandomForestLearning()
            {
                NumberOfTrees = 1,
            };

            var randomForest = teacher.Learn(features, classes);
            Console.WriteLine("Finished learning model");
            double error = new ZeroOneLoss(classes).Loss(randomForest.Decide(features));

            Console.WriteLine(error);
            */

            Console.WriteLine("Readline");
            Console.ReadLine();

        }
    }
}
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commit 220�tree 473201813e6a150aa437063cd82615e99b66b8cf
parent 124fceebb940a6468226fa59da07549b43a685a2
author root <mats.jonassen@lyse.net> 1529026453 +0200
committer root <mats.jonassen@lyse.net> 1529026453 +0200

code complete
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blob 1646�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using Newtonsoft.Json.Linq;
using master.SpotifyAPI;

namespace master
{
    class SpotifyData
    {
        private Dictionary<string, JObject> SpotifyResources;
        private Dictionary<String, DateTime> LastUpdated;
        private SpotifyAPIClient2 Api;

        public SpotifyData(SpotifyAPIClient2 api)
        {
            SpotifyResources = new Dictionary<string, JObject>();
            LastUpdated = new Dictionary<string, DateTime>();
            Api = api;
        }

        private bool Outdated(string spotifyURI)
        {
            return LastUpdated[spotifyURI].AddDays(1) < DateTime.Now;
        }

        private JObject GetSpotifyResource(string spotifyUri)
        {
            if (LastUpdated.ContainsKey(spotifyUri) && !Outdated(spotifyUri))
            {
                return SpotifyResources[spotifyUri];
            }
            SpotifyResources[spotifyUri] = Api.GetSpotifyResource(spotifyUri);
            return SpotifyResources[spotifyUri];
        }

        private List<JObject> GetSpotifyResources(string[] spotifyUris)
        {
            List<JObject> results = new List<JObject>();
            var existsUris = from uri in spotifyUris where SpotifyResources.ContainsKey(uri) && !Outdated(uri) select uri;
            var missing = from uri in spotifyUris where !existsUris.Contains(uri) select uri;

            foreach (string uri in existsUris)
            {
                results.Add(SpotifyResources[uri]);
            }

        }
        
    }
}
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blob 1021�using System;
using System.Collections.Generic;
using System.Text;
using master.SpotifyAPI;

namespace master.UserService
{
    class UserService
    {
        private string AccessToken;
        private DateTime TokenExpiresAt;
        private string RefreshToken;
        //private List<Notification> OutboundNotifications { get; }
        private DateTime LastNotificationUpdate;
        

        public UserService()
        {
            
            //OutboundNotifications = new List<Notification>();
        }
        /*
        public void UpdateNewNotifications()
        {
            List<string> ids = Api.getUnnotifiedAlbums(this.LastNotificationUpdate);
            List<double> scores = new List<double>();
            List<double> costs = new List<double>();
            foreach (string id in ids)
            {
                scores.Add(SingleFunctions.evaluateTrack(id, Api));
                costs.Add(Api.());
            }


        }
        */

    }
}
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blob 182629�{
  "version": 3,
  "targets": {
    ".NETCoreApp,Version=v2.0": {
      "Accord/3.8.0": {
        "type": "package",
        "compile": {
          "lib/netstandard2.0/Accord.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Accord.dll": {}
        },
        "build": {
          "build/Accord.targets": {}
        }
      },
      "Accord.MachineLearning/3.8.0": {
        "type": "package",
        "dependencies": {
          "Accord": "3.8.0",
          "Accord.Math": "3.8.0",
          "Accord.Statistics": "3.8.0"
        },
        "compile": {
          "lib/netstandard2.0/Accord.MachineLearning.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Accord.MachineLearning.dll": {}
        }
      },
      "Accord.Math/3.8.0": {
        "type": "package",
        "dependencies": {
          "Accord": "3.8.0"
        },
        "compile": {
          "lib/netstandard2.0/Accord.Math.Core.dll": {},
          "lib/netstandard2.0/Accord.Math.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Accord.Math.Core.dll": {},
          "lib/netstandard2.0/Accord.Math.dll": {}
        }
      },
      "Accord.Statistics/3.8.0": {
        "type": "package",
        "dependencies": {
          "Accord": "3.8.0",
          "Accord.Math": "3.8.0"
        },
        "compile": {
          "lib/netstandard2.0/Accord.Statistics.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Accord.Statistics.dll": {}
        }
      },
      "Microsoft.CSharp/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Dynamic.Runtime": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Linq": "4.3.0",
          "System.Linq.Expressions": "4.3.0",
          "System.ObjectModel": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Extensions": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Reflection.TypeExtensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/Microsoft.CSharp.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/Microsoft.CSharp.dll": {}
        }
      },
      "Microsoft.Extensions.Configuration/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.Extensions.Configuration.Abstractions": "2.0.0"
        },
        "compile": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.dll": {}
        }
      },
      "Microsoft.Extensions.Configuration.Abstractions/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.Extensions.Primitives": "2.0.0"
        },
        "compile": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.Abstractions.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.Abstractions.dll": {}
        }
      },
      "Microsoft.Extensions.Primitives/2.0.0": {
        "type": "package",
        "dependencies": {
          "System.Runtime.CompilerServices.Unsafe": "4.4.0"
        },
        "compile": {
          "lib/netstandard2.0/Microsoft.Extensions.Primitives.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Microsoft.Extensions.Primitives.dll": {}
        }
      },
      "Microsoft.NETCore.App/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.DotNetHostPolicy": "2.0.0",
          "Microsoft.NETCore.Platforms": "2.0.0",
          "NETStandard.Library": "2.0.0"
        },
        "compile": {
          "ref/netcoreapp2.0/Microsoft.CSharp.dll": {},
          "ref/netcoreapp2.0/Microsoft.VisualBasic.dll": {},
          "ref/netcoreapp2.0/Microsoft.Win32.Primitives.dll": {},
          "ref/netcoreapp2.0/System.AppContext.dll": {},
          "ref/netcoreapp2.0/System.Buffers.dll": {},
          "ref/netcoreapp2.0/System.Collections.Concurrent.dll": {},
          "ref/netcoreapp2.0/System.Collections.Immutable.dll": {},
          "ref/netcoreapp2.0/System.Collections.NonGeneric.dll": {},
          "ref/netcoreapp2.0/System.Collections.Specialized.dll": {},
          "ref/netcoreapp2.0/System.Collections.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.Annotations.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.Composition.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.DataAnnotations.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.EventBasedAsync.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.Primitives.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.TypeConverter.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.dll": {},
          "ref/netcoreapp2.0/System.Configuration.dll": {},
          "ref/netcoreapp2.0/System.Console.dll": {},
          "ref/netcoreapp2.0/System.Core.dll": {},
          "ref/netcoreapp2.0/System.Data.Common.dll": {},
          "ref/netcoreapp2.0/System.Data.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.Contracts.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.Debug.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.DiagnosticSource.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.FileVersionInfo.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.Process.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.StackTrace.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.TextWriterTraceListener.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.Tools.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.TraceSource.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.Tracing.dll": {},
          "ref/netcoreapp2.0/System.Drawing.Primitives.dll": {},
          "ref/netcoreapp2.0/System.Drawing.dll": {},
          "ref/netcoreapp2.0/System.Dynamic.Runtime.dll": {},
          "ref/netcoreapp2.0/System.Globalization.Calendars.dll": {},
          "ref/netcoreapp2.0/System.Globalization.Extensions.dll": {},
          "ref/netcoreapp2.0/System.Globalization.dll": {},
          "ref/netcoreapp2.0/System.IO.Compression.FileSystem.dll": {},
          "ref/netcoreapp2.0/System.IO.Compression.ZipFile.dll": {},
          "ref/netcoreapp2.0/System.IO.Compression.dll": {},
          "ref/netcoreapp2.0/System.IO.FileSystem.DriveInfo.dll": {},
          "ref/netcoreapp2.0/System.IO.FileSystem.Primitives.dll": {},
          "ref/netcoreapp2.0/System.IO.FileSystem.Watcher.dll": {},
          "ref/netcoreapp2.0/System.IO.FileSystem.dll": {},
          "ref/netcoreapp2.0/System.IO.IsolatedStorage.dll": {},
          "ref/netcoreapp2.0/System.IO.MemoryMappedFiles.dll": {},
          "ref/netcoreapp2.0/System.IO.Pipes.dll": {},
          "ref/netcoreapp2.0/System.IO.UnmanagedMemoryStream.dll": {},
          "ref/netcoreapp2.0/System.IO.dll": {},
          "ref/netcoreapp2.0/System.Linq.Expressions.dll": {},
          "ref/netcoreapp2.0/System.Linq.Parallel.dll": {},
          "ref/netcoreapp2.0/System.Linq.Queryable.dll": {},
          "ref/netcoreapp2.0/System.Linq.dll": {},
          "ref/netcoreapp2.0/System.Net.Http.dll": {},
          "ref/netcoreapp2.0/System.Net.HttpListener.dll": {},
          "ref/netcoreapp2.0/System.Net.Mail.dll": {},
          "ref/netcoreapp2.0/System.Net.NameResolution.dll": {},
          "ref/netcoreapp2.0/System.Net.NetworkInformation.dll": {},
          "ref/netcoreapp2.0/System.Net.Ping.dll": {},
          "ref/netcoreapp2.0/System.Net.Primitives.dll": {},
          "ref/netcoreapp2.0/System.Net.Requests.dll": {},
          "ref/netcoreapp2.0/System.Net.Security.dll": {},
          "ref/netcoreapp2.0/System.Net.ServicePoint.dll": {},
          "ref/netcoreapp2.0/System.Net.Sockets.dll": {},
          "ref/netcoreapp2.0/System.Net.WebClient.dll": {},
          "ref/netcoreapp2.0/System.Net.WebHeaderCollection.dll": {},
          "ref/netcoreapp2.0/System.Net.WebProxy.dll": {},
          "ref/netcoreapp2.0/System.Net.WebSockets.Client.dll": {},
          "ref/netcoreapp2.0/System.Net.WebSockets.dll": {},
          "ref/netcoreapp2.0/System.Net.dll": {},
          "ref/netcoreapp2.0/System.Numerics.Vectors.dll": {},
          "ref/netcoreapp2.0/System.Numerics.dll": {},
          "ref/netcoreapp2.0/System.ObjectModel.dll": {},
          "ref/netcoreapp2.0/System.Reflection.DispatchProxy.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Emit.ILGeneration.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Emit.Lightweight.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Emit.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Extensions.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Metadata.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Primitives.dll": {},
          "ref/netcoreapp2.0/System.Reflection.TypeExtensions.dll": {},
          "ref/netcoreapp2.0/System.Reflection.dll": {},
          "ref/netcoreapp2.0/System.Resources.Reader.dll": {},
          "ref/netcoreapp2.0/System.Resources.ResourceManager.dll": {},
          "ref/netcoreapp2.0/System.Resources.Writer.dll": {},
          "ref/netcoreapp2.0/System.Runtime.CompilerServices.VisualC.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Extensions.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Handles.dll": {},
          "ref/netcoreapp2.0/System.Runtime.InteropServices.RuntimeInformation.dll": {},
          "ref/netcoreapp2.0/System.Runtime.InteropServices.WindowsRuntime.dll": {},
          "ref/netcoreapp2.0/System.Runtime.InteropServices.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Loader.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Numerics.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Serialization.Formatters.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Serialization.Json.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Serialization.Primitives.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Serialization.Xml.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Serialization.dll": {},
          "ref/netcoreapp2.0/System.Runtime.dll": {},
          "ref/netcoreapp2.0/System.Security.Claims.dll": {},
          "ref/netcoreapp2.0/System.Security.Cryptography.Algorithms.dll": {},
          "ref/netcoreapp2.0/System.Security.Cryptography.Csp.dll": {},
          "ref/netcoreapp2.0/System.Security.Cryptography.Encoding.dll": {},
          "ref/netcoreapp2.0/System.Security.Cryptography.Primitives.dll": {},
          "ref/netcoreapp2.0/System.Security.Cryptography.X509Certificates.dll": {},
          "ref/netcoreapp2.0/System.Security.Principal.dll": {},
          "ref/netcoreapp2.0/System.Security.SecureString.dll": {},
          "ref/netcoreapp2.0/System.Security.dll": {},
          "ref/netcoreapp2.0/System.ServiceModel.Web.dll": {},
          "ref/netcoreapp2.0/System.ServiceProcess.dll": {},
          "ref/netcoreapp2.0/System.Text.Encoding.Extensions.dll": {},
          "ref/netcoreapp2.0/System.Text.Encoding.dll": {},
          "ref/netcoreapp2.0/System.Text.RegularExpressions.dll": {},
          "ref/netcoreapp2.0/System.Threading.Overlapped.dll": {},
          "ref/netcoreapp2.0/System.Threading.Tasks.Dataflow.dll": {},
          "ref/netcoreapp2.0/System.Threading.Tasks.Extensions.dll": {},
          "ref/netcoreapp2.0/System.Threading.Tasks.Parallel.dll": {},
          "ref/netcoreapp2.0/System.Threading.Tasks.dll": {},
          "ref/netcoreapp2.0/System.Threading.Thread.dll": {},
          "ref/netcoreapp2.0/System.Threading.ThreadPool.dll": {},
          "ref/netcoreapp2.0/System.Threading.Timer.dll": {},
          "ref/netcoreapp2.0/System.Threading.dll": {},
          "ref/netcoreapp2.0/System.Transactions.Local.dll": {},
          "ref/netcoreapp2.0/System.Transactions.dll": {},
          "ref/netcoreapp2.0/System.ValueTuple.dll": {},
          "ref/netcoreapp2.0/System.Web.HttpUtility.dll": {},
          "ref/netcoreapp2.0/System.Web.dll": {},
          "ref/netcoreapp2.0/System.Windows.dll": {},
          "ref/netcoreapp2.0/System.Xml.Linq.dll": {},
          "ref/netcoreapp2.0/System.Xml.ReaderWriter.dll": {},
          "ref/netcoreapp2.0/System.Xml.Serialization.dll": {},
          "ref/netcoreapp2.0/System.Xml.XDocument.dll": {},
          "ref/netcoreapp2.0/System.Xml.XPath.XDocument.dll": {},
          "ref/netcoreapp2.0/System.Xml.XPath.dll": {},
          "ref/netcoreapp2.0/System.Xml.XmlDocument.dll": {},
          "ref/netcoreapp2.0/System.Xml.XmlSerializer.dll": {},
          "ref/netcoreapp2.0/System.Xml.dll": {},
          "ref/netcoreapp2.0/System.dll": {},
          "ref/netcoreapp2.0/WindowsBase.dll": {},
          "ref/netcoreapp2.0/mscorlib.dll": {},
          "ref/netcoreapp2.0/netstandard.dll": {}
        },
        "build": {
          "build/netcoreapp2.0/Microsoft.NETCore.App.props": {},
          "build/netcoreapp2.0/Microsoft.NETCore.App.targets": {}
        }
      },
      "Microsoft.NETCore.DotNetAppHost/2.0.0": {
        "type": "package"
      },
      "Microsoft.NETCore.DotNetHostPolicy/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.DotNetHostResolver": "2.0.0"
        }
      },
      "Microsoft.NETCore.DotNetHostResolver/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.DotNetAppHost": "2.0.0"
        }
      },
      "Microsoft.NETCore.Platforms/2.0.0": {
        "type": "package",
        "compile": {
          "lib/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.0/_._": {}
        }
      },
      "Microsoft.NETCore.Targets/1.1.0": {
        "type": "package",
        "compile": {
          "lib/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.0/_._": {}
        }
      },
      "NETStandard.Library/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0"
        },
        "compile": {
          "lib/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.0/_._": {}
        },
        "build": {
          "build/netstandard2.0/NETStandard.Library.targets": {}
        }
      },
      "Newtonsoft.Json/10.0.3": {
        "type": "package",
        "dependencies": {
          "Microsoft.CSharp": "4.3.0",
          "NETStandard.Library": "1.6.1",
          "System.ComponentModel.TypeConverter": "4.3.0",
          "System.Runtime.Serialization.Formatters": "4.3.0",
          "System.Runtime.Serialization.Primitives": "4.3.0",
          "System.Xml.XmlDocument": "4.3.0"
        },
        "compile": {
          "lib/netstandard1.3/Newtonsoft.Json.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/Newtonsoft.Json.dll": {}
        }
      },
      "System.Collections/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.Collections.NonGeneric/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Collections.NonGeneric.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Collections.NonGeneric.dll": {}
        }
      },
      "System.Collections.Specialized/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections.NonGeneric": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Globalization.Extensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Collections.Specialized.dll": {}
        }
      },
      "System.ComponentModel/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/System.ComponentModel.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.ComponentModel.dll": {}
        }
      },
      "System.ComponentModel.Primitives/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.ComponentModel": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/System.ComponentModel.Primitives.dll": {}
        },
        "runtime": {
          "lib/netstandard1.0/System.ComponentModel.Primitives.dll": {}
        }
      },
      "System.ComponentModel.TypeConverter/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Collections.NonGeneric": "4.3.0",
          "System.Collections.Specialized": "4.3.0",
          "System.ComponentModel": "4.3.0",
          "System.ComponentModel.Primitives": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Linq": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Extensions": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Reflection.TypeExtensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.5/System.ComponentModel.TypeConverter.dll": {}
        },
        "runtime": {
          "lib/netstandard1.5/System.ComponentModel.TypeConverter.dll": {}
        }
      },
      "System.Diagnostics.Debug/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.Dynamic.Runtime/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Linq": "4.3.0",
          "System.Linq.Expressions": "4.3.0",
          "System.ObjectModel": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Emit": "4.3.0",
          "System.Reflection.Emit.ILGeneration": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Reflection.TypeExtensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Dynamic.Runtime.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Dynamic.Runtime.dll": {}
        }
      },
      "System.Globalization/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Globalization.dll": {}
        }
      },
      "System.Globalization.Extensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "System.Globalization": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        },
        "runtimeTargets": {
          "runtimes/unix/lib/netstandard1.3/System.Globalization.Extensions.dll": {
            "assetType": "runtime",
            "rid": "unix"
          },
          "runtimes/win/lib/netstandard1.3/System.Globalization.Extensions.dll": {
            "assetType": "runtime",
            "rid": "win"
          }
        }
      },
      "System.IO/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.5/System.IO.dll": {}
        }
      },
      "System.IO.FileSystem/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.IO": "4.3.0",
          "System.IO.FileSystem.Primitives": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Handles": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.IO.FileSystem.Primitives/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.IO.FileSystem.Primitives.dll": {}
        }
      },
      "System.Linq/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.6/_._": {}
        },
        "runtime": {
          "lib/netstandard1.6/System.Linq.dll": {}
        }
      },
      "System.Linq.Expressions/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.IO": "4.3.0",
          "System.Linq": "4.3.0",
          "System.ObjectModel": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Emit": "4.3.0",
          "System.Reflection.Emit.ILGeneration": "4.3.0",
          "System.Reflection.Emit.Lightweight": "4.3.0",
          "System.Reflection.Extensions": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Reflection.TypeExtensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.6/System.Linq.Expressions.dll": {}
        },
        "runtime": {
          "lib/netstandard1.6/System.Linq.Expressions.dll": {}
        }
      },
      "System.ObjectModel/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.ObjectModel.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.ObjectModel.dll": {}
        }
      },
      "System.Reflection/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.IO": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.5/System.Reflection.dll": {}
        }
      },
      "System.Reflection.Emit/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.IO": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Emit.ILGeneration": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.1/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Reflection.Emit.dll": {}
        }
      },
      "System.Reflection.Emit.ILGeneration/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Reflection": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Reflection.Emit.ILGeneration.dll": {}
        }
      },
      "System.Reflection.Emit.Lightweight/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Reflection": "4.3.0",
          "System.Reflection.Emit.ILGeneration": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Reflection.Emit.Lightweight.dll": {}
        }
      },
      "System.Reflection.Extensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Reflection": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/_._": {}
        }
      },
      "System.Reflection.Primitives/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/System.Reflection.Primitives.dll": {}
        }
      },
      "System.Reflection.TypeExtensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Reflection": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.5/_._": {}
        },
        "runtime": {
          "lib/netstandard1.5/System.Reflection.TypeExtensions.dll": {}
        }
      },
      "System.Resources.ResourceManager/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Globalization": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/_._": {}
        }
      },
      "System.Runtime/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0"
        },
        "compile": {
          "ref/netstandard1.5/System.Runtime.dll": {}
        }
      },
      "System.Runtime.CompilerServices.Unsafe/4.4.0": {
        "type": "package",
        "compile": {
          "ref/netstandard2.0/System.Runtime.CompilerServices.Unsafe.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/System.Runtime.CompilerServices.Unsafe.dll": {}
        }
      },
      "System.Runtime.Extensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.5/_._": {}
        }
      },
      "System.Runtime.Handles/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.Runtime.InteropServices/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Handles": "4.3.0"
        },
        "compile": {
          "ref/netcoreapp1.1/_._": {}
        }
      },
      "System.Runtime.Serialization.Formatters/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Serialization.Primitives": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Runtime.Serialization.Formatters.dll": {}
        },
        "runtime": {
          "lib/netstandard1.4/System.Runtime.Serialization.Formatters.dll": {}
        }
      },
      "System.Runtime.Serialization.Primitives/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Runtime.Serialization.Primitives.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Runtime.Serialization.Primitives.dll": {}
        }
      },
      "System.Text.Encoding/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Text.Encoding.dll": {}
        }
      },
      "System.Text.Encoding.Extensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0",
          "System.Text.Encoding": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.Text.RegularExpressions/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netcoreapp1.1/_._": {}
        },
        "runtime": {
          "lib/netstandard1.6/System.Text.RegularExpressions.dll": {}
        }
      },
      "System.Threading/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Runtime": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Threading.dll": {}
        }
      },
      "System.Threading.Tasks/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Threading.Tasks.dll": {}
        }
      },
      "System.Threading.Tasks.Extensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        },
        "compile": {
          "lib/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.0/System.Threading.Tasks.Extensions.dll": {}
        }
      },
      "System.Xml.ReaderWriter/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.IO": "4.3.0",
          "System.IO.FileSystem": "4.3.0",
          "System.IO.FileSystem.Primitives": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Text.Encoding.Extensions": "4.3.0",
          "System.Text.RegularExpressions": "4.3.0",
          "System.Threading.Tasks": "4.3.0",
          "System.Threading.Tasks.Extensions": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Xml.ReaderWriter.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Xml.ReaderWriter.dll": {}
        }
      },
      "System.Xml.XmlDocument/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.IO": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Threading": "4.3.0",
          "System.Xml.ReaderWriter": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Xml.XmlDocument.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Xml.XmlDocument.dll": {}
        }
      }
    }
  },
  "libraries": {
    "Accord/3.8.0": {
      "sha512": "7kJrB570dO5ELim+2KWQNozuvWO9/BuZfZspdFy36fcWPNF2CEccblLuILeUlI8QJYd2DlBy0bfK8BlCx/uayA==",
      "type": "package",
      "path": "accord/3.8.0",
      "files": [
        "accord.3.8.0.nupkg.sha512",
        "accord.nuspec",
        "build/Accord.dll.config",
        "build/Accord.targets",
        "lib/net35-unity full v3.5/Accord.dll",
        "lib/net35-unity full v3.5/Accord.xml",
        "lib/net35-unity micro v3.5/Accord.dll",
        "lib/net35-unity micro v3.5/Accord.xml",
        "lib/net35-unity subset v3.5/Accord.dll",
        "lib/net35-unity subset v3.5/Accord.xml",
        "lib/net35-unity web v3.5/Accord.dll",
        "lib/net35-unity web v3.5/Accord.xml",
        "lib/net35/Accord.dll",
        "lib/net35/Accord.xml",
        "lib/net40/Accord.dll",
        "lib/net40/Accord.xml",
        "lib/net45/Accord.dll",
        "lib/net45/Accord.xml",
        "lib/net46/Accord.dll",
        "lib/net46/Accord.xml",
        "lib/net462/Accord.dll",
        "lib/net462/Accord.xml",
        "lib/netstandard1.4/Accord.dll",
        "lib/netstandard1.4/Accord.xml",
        "lib/netstandard2.0/Accord.dll",
        "lib/netstandard2.0/Accord.xml"
      ]
    },
    "Accord.MachineLearning/3.8.0": {
      "sha512": "6d8HY6/S4t5LBgD4YWrHISDX4q9s/caBu4fbHhq5RH2U4ETbtnDcvwgtsqGHKH1FyPylWFOniYjLO4B4xkEEuw==",
      "type": "package",
      "path": "accord.machinelearning/3.8.0",
      "files": [
        "accord.machinelearning.3.8.0.nupkg.sha512",
        "accord.machinelearning.nuspec",
        "lib/net35-unity full v3.5/Accord.MachineLearning.dll",
        "lib/net35-unity full v3.5/Accord.MachineLearning.xml",
        "lib/net35-unity micro v3.5/Accord.MachineLearning.dll",
        "lib/net35-unity micro v3.5/Accord.MachineLearning.xml",
        "lib/net35-unity subset v3.5/Accord.MachineLearning.dll",
        "lib/net35-unity subset v3.5/Accord.MachineLearning.xml",
        "lib/net35-unity web v3.5/Accord.MachineLearning.dll",
        "lib/net35-unity web v3.5/Accord.MachineLearning.xml",
        "lib/net35/Accord.MachineLearning.dll",
        "lib/net35/Accord.MachineLearning.xml",
        "lib/net40/Accord.MachineLearning.dll",
        "lib/net40/Accord.MachineLearning.xml",
        "lib/net45/Accord.MachineLearning.dll",
        "lib/net45/Accord.MachineLearning.xml",
        "lib/net46/Accord.MachineLearning.dll",
        "lib/net46/Accord.MachineLearning.xml",
        "lib/net462/Accord.MachineLearning.dll",
        "lib/net462/Accord.MachineLearning.xml",
        "lib/netstandard1.4/Accord.MachineLearning.dll",
        "lib/netstandard1.4/Accord.MachineLearning.xml",
        "lib/netstandard2.0/Accord.MachineLearning.dll",
        "lib/netstandard2.0/Accord.MachineLearning.xml"
      ]
    },
    "Accord.Math/3.8.0": {
      "sha512": "K3dzeQjDIrwRnoTRoMOoIbul2Uc0B8cnEtdrSlirmIo37C+jVkmYpJzme/z4Kg99XR2Vj5W5TTNlhjn+AKR+8A==",
      "type": "package",
      "path": "accord.math/3.8.0",
      "files": [
        "accord.math.3.8.0.nupkg.sha512",
        "accord.math.nuspec",
        "lib/net35-unity full v3.5/Accord.Math.Core.dll",
        "lib/net35-unity full v3.5/Accord.Math.Core.xml",
        "lib/net35-unity full v3.5/Accord.Math.dll",
        "lib/net35-unity full v3.5/Accord.Math.xml",
        "lib/net35-unity micro v3.5/Accord.Math.Core.dll",
        "lib/net35-unity micro v3.5/Accord.Math.Core.xml",
        "lib/net35-unity micro v3.5/Accord.Math.dll",
        "lib/net35-unity micro v3.5/Accord.Math.xml",
        "lib/net35-unity subset v3.5/Accord.Math.Core.dll",
        "lib/net35-unity subset v3.5/Accord.Math.Core.xml",
        "lib/net35-unity subset v3.5/Accord.Math.dll",
        "lib/net35-unity subset v3.5/Accord.Math.xml",
        "lib/net35-unity web v3.5/Accord.Math.Core.dll",
        "lib/net35-unity web v3.5/Accord.Math.Core.xml",
        "lib/net35-unity web v3.5/Accord.Math.dll",
        "lib/net35-unity web v3.5/Accord.Math.xml",
        "lib/net35/Accord.Math.Core.dll",
        "lib/net35/Accord.Math.Core.xml",
        "lib/net35/Accord.Math.dll",
        "lib/net35/Accord.Math.xml",
        "lib/net40/Accord.Math.Core.dll",
        "lib/net40/Accord.Math.Core.xml",
        "lib/net40/Accord.Math.dll",
        "lib/net40/Accord.Math.xml",
        "lib/net45/Accord.Math.Core.dll",
        "lib/net45/Accord.Math.Core.xml",
        "lib/net45/Accord.Math.dll",
        "lib/net45/Accord.Math.xml",
        "lib/net46/Accord.Math.Core.dll",
        "lib/net46/Accord.Math.Core.xml",
        "lib/net46/Accord.Math.dll",
        "lib/net46/Accord.Math.xml",
        "lib/net462/Accord.Math.Core.dll",
        "lib/net462/Accord.Math.Core.xml",
        "lib/net462/Accord.Math.dll",
        "lib/net462/Accord.Math.xml",
        "lib/netstandard1.4/Accord.Math.Core.dll",
        "lib/netstandard1.4/Accord.Math.Core.xml",
        "lib/netstandard1.4/Accord.Math.dll",
        "lib/netstandard1.4/Accord.Math.xml",
        "lib/netstandard2.0/Accord.Math.Core.dll",
        "lib/netstandard2.0/Accord.Math.Core.xml",
        "lib/netstandard2.0/Accord.Math.dll",
        "lib/netstandard2.0/Accord.Math.xml"
      ]
    },
    "Accord.Statistics/3.8.0": {
      "sha512": "8WsmCE31Qdy3FmRvwtAY3F9/fJEi/6uyLQrhOvSI6pP6gpoaacmCrJRIphkGf2EB8gKHRWLAc4UXr1OOPHxkmQ==",
      "type": "package",
      "path": "accord.statistics/3.8.0",
      "files": [
        "accord.statistics.3.8.0.nupkg.sha512",
        "accord.statistics.nuspec",
        "lib/net35-unity full v3.5/Accord.Statistics.dll",
        "lib/net35-unity full v3.5/Accord.Statistics.xml",
        "lib/net35-unity micro v3.5/Accord.Statistics.dll",
        "lib/net35-unity micro v3.5/Accord.Statistics.xml",
        "lib/net35-unity subset v3.5/Accord.Statistics.dll",
        "lib/net35-unity subset v3.5/Accord.Statistics.xml",
        "lib/net35-unity web v3.5/Accord.Statistics.dll",
        "lib/net35-unity web v3.5/Accord.Statistics.xml",
        "lib/net35/Accord.Statistics.dll",
        "lib/net35/Accord.Statistics.xml",
        "lib/net40/Accord.Statistics.dll",
        "lib/net40/Accord.Statistics.xml",
        "lib/net45/Accord.Statistics.dll",
        "lib/net45/Accord.Statistics.xml",
        "lib/net46/Accord.Statistics.dll",
        "lib/net46/Accord.Statistics.xml",
        "lib/net462/Accord.Statistics.dll",
        "lib/net462/Accord.Statistics.xml",
        "lib/netstandard1.4/Accord.Statistics.dll",
        "lib/netstandard1.4/Accord.Statistics.xml",
        "lib/netstandard2.0/Accord.Statistics.dll",
        "lib/netstandard2.0/Accord.Statistics.xml"
      ]
    },
    "Microsoft.CSharp/4.3.0": {
      "sha512": "P+MBhIM0YX+JqROuf7i306ZLJEjQYA9uUyRDE+OqwUI5sh41e2ZbPQV3LfAPh+29cmceE1pUffXsGfR4eMY3KA==",
      "type": "package",
      "path": "microsoft.csharp/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/Microsoft.CSharp.dll",
        "lib/netstandard1.3/Microsoft.CSharp.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "microsoft.csharp.4.3.0.nupkg.sha512",
        "microsoft.csharp.nuspec",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/Microsoft.CSharp.dll",
        "ref/netcore50/Microsoft.CSharp.xml",
        "ref/netcore50/de/Microsoft.CSharp.xml",
        "ref/netcore50/es/Microsoft.CSharp.xml",
        "ref/netcore50/fr/Microsoft.CSharp.xml",
        "ref/netcore50/it/Microsoft.CSharp.xml",
        "ref/netcore50/ja/Microsoft.CSharp.xml",
        "ref/netcore50/ko/Microsoft.CSharp.xml",
        "ref/netcore50/ru/Microsoft.CSharp.xml",
        "ref/netcore50/zh-hans/Microsoft.CSharp.xml",
        "ref/netcore50/zh-hant/Microsoft.CSharp.xml",
        "ref/netstandard1.0/Microsoft.CSharp.dll",
        "ref/netstandard1.0/Microsoft.CSharp.xml",
        "ref/netstandard1.0/de/Microsoft.CSharp.xml",
        "ref/netstandard1.0/es/Microsoft.CSharp.xml",
        "ref/netstandard1.0/fr/Microsoft.CSharp.xml",
        "ref/netstandard1.0/it/Microsoft.CSharp.xml",
        "ref/netstandard1.0/ja/Microsoft.CSharp.xml",
        "ref/netstandard1.0/ko/Microsoft.CSharp.xml",
        "ref/netstandard1.0/ru/Microsoft.CSharp.xml",
        "ref/netstandard1.0/zh-hans/Microsoft.CSharp.xml",
        "ref/netstandard1.0/zh-hant/Microsoft.CSharp.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._"
      ]
    },
    "Microsoft.Extensions.Configuration/2.0.0": {
      "sha512": "SsI4RqI8EH00+cYO96tbftlh87sNUv1eeyuBU1XZdQkG0RrHAOjWgl7P0FoLeTSMXJpOnfweeOWj2d1/5H3FxA==",
      "type": "package",
      "path": "microsoft.extensions.configuration/2.0.0",
      "files": [
        "lib/netstandard2.0/Microsoft.Extensions.Configuration.dll",
        "lib/netstandard2.0/Microsoft.Extensions.Configuration.xml",
        "microsoft.extensions.configuration.2.0.0.nupkg.sha512",
        "microsoft.extensions.configuration.nuspec"
      ]
    },
    "Microsoft.Extensions.Configuration.Abstractions/2.0.0": {
      "sha512": "rHFrXqMIvQNq51H8RYTO4IWmDOYh8NUzyqGlh0xHWTP6XYnKk7Ryinys2uDs+Vu88b3AMlM3gBBSs78m6OQpYQ==",
      "type": "package",
      "path": "microsoft.extensions.configuration.abstractions/2.0.0",
      "files": [
        "lib/netstandard2.0/Microsoft.Extensions.Configuration.Abstractions.dll",
        "lib/netstandard2.0/Microsoft.Extensions.Configuration.Abstractions.xml",
        "microsoft.extensions.configuration.abstractions.2.0.0.nupkg.sha512",
        "microsoft.extensions.configuration.abstractions.nuspec"
      ]
    },
    "Microsoft.Extensions.Primitives/2.0.0": {
      "sha512": "ukg53qNlqTrK38WA30b5qhw0GD7y3jdI9PHHASjdKyTcBHTevFM2o23tyk3pWCgAV27Bbkm+CPQ2zUe1ZOuYSA==",
      "type": "package",
      "path": "microsoft.extensions.primitives/2.0.0",
      "files": [
        "lib/netstandard2.0/Microsoft.Extensions.Primitives.dll",
        "lib/netstandard2.0/Microsoft.Extensions.Primitives.xml",
        "microsoft.extensions.primitives.2.0.0.nupkg.sha512",
        "microsoft.extensions.primitives.nuspec"
      ]
    },
    "Microsoft.NETCore.App/2.0.0": {
      "sha512": "/mzXF+UtZef+VpzzN88EpvFq5U6z4rj54ZMq/J968H6pcvyLOmcupmTRpJ3CJm8ILoCGh9WI7qpDdiKtuzswrQ==",
      "type": "package",
      "path": "microsoft.netcore.app/2.0.0",
      "files": [
        "LICENSE.TXT",
        "Microsoft.NETCore.App.versions.txt",
        "THIRD-PARTY-NOTICES.TXT",
        "build/netcoreapp2.0/Microsoft.NETCore.App.PlatformManifest.txt",
        "build/netcoreapp2.0/Microsoft.NETCore.App.props",
        "build/netcoreapp2.0/Microsoft.NETCore.App.targets",
        "microsoft.netcore.app.2.0.0.nupkg.sha512",
        "microsoft.netcore.app.nuspec",
        "ref/netcoreapp/_._",
        "ref/netcoreapp2.0/Microsoft.CSharp.dll",
        "ref/netcoreapp2.0/Microsoft.CSharp.xml",
        "ref/netcoreapp2.0/Microsoft.VisualBasic.dll",
        "ref/netcoreapp2.0/Microsoft.VisualBasic.xml",
        "ref/netcoreapp2.0/Microsoft.Win32.Primitives.dll",
        "ref/netcoreapp2.0/Microsoft.Win32.Primitives.xml",
        "ref/netcoreapp2.0/System.AppContext.dll",
        "ref/netcoreapp2.0/System.AppContext.xml",
        "ref/netcoreapp2.0/System.Buffers.dll",
        "ref/netcoreapp2.0/System.Buffers.xml",
        "ref/netcoreapp2.0/System.Collections.Concurrent.dll",
        "ref/netcoreapp2.0/System.Collections.Concurrent.xml",
        "ref/netcoreapp2.0/System.Collections.Immutable.dll",
        "ref/netcoreapp2.0/System.Collections.Immutable.xml",
        "ref/netcoreapp2.0/System.Collections.NonGeneric.dll",
        "ref/netcoreapp2.0/System.Collections.NonGeneric.xml",
        "ref/netcoreapp2.0/System.Collections.Specialized.dll",
        "ref/netcoreapp2.0/System.Collections.Specialized.xml",
        "ref/netcoreapp2.0/System.Collections.dll",
        "ref/netcoreapp2.0/System.Collections.xml",
        "ref/netcoreapp2.0/System.ComponentModel.Annotations.dll",
        "ref/netcoreapp2.0/System.ComponentModel.Annotations.xml",
        "ref/netcoreapp2.0/System.ComponentModel.Composition.dll",
        "ref/netcoreapp2.0/System.ComponentModel.DataAnnotations.dll",
        "ref/netcoreapp2.0/System.ComponentModel.EventBasedAsync.dll",
        "ref/netcoreapp2.0/System.ComponentModel.EventBasedAsync.xml",
        "ref/netcoreapp2.0/System.ComponentModel.Primitives.dll",
        "ref/netcoreapp2.0/System.ComponentModel.Primitives.xml",
        "ref/netcoreapp2.0/System.ComponentModel.TypeConverter.dll",
        "ref/netcoreapp2.0/System.ComponentModel.TypeConverter.xml",
        "ref/netcoreapp2.0/System.ComponentModel.dll",
        "ref/netcoreapp2.0/System.ComponentModel.xml",
        "ref/netcoreapp2.0/System.Configuration.dll",
        "ref/netcoreapp2.0/System.Console.dll",
        "ref/netcoreapp2.0/System.Console.xml",
        "ref/netcoreapp2.0/System.Core.dll",
        "ref/netcoreapp2.0/System.Data.Common.dll",
        "ref/netcoreapp2.0/System.Data.Common.xml",
        "ref/netcoreapp2.0/System.Data.dll",
        "ref/netcoreapp2.0/System.Diagnostics.Contracts.dll",
        "ref/netcoreapp2.0/System.Diagnostics.Contracts.xml",
        "ref/netcoreapp2.0/System.Diagnostics.Debug.dll",
        "ref/netcoreapp2.0/System.Diagnostics.Debug.xml",
        "ref/netcoreapp2.0/System.Diagnostics.DiagnosticSource.dll",
        "ref/netcoreapp2.0/System.Diagnostics.DiagnosticSource.xml",
        "ref/netcoreapp2.0/System.Diagnostics.FileVersionInfo.dll",
        "ref/netcoreapp2.0/System.Diagnostics.FileVersionInfo.xml",
        "ref/netcoreapp2.0/System.Diagnostics.Process.dll",
        "ref/netcoreapp2.0/System.Diagnostics.Process.xml",
        "ref/netcoreapp2.0/System.Diagnostics.StackTrace.dll",
        "ref/netcoreapp2.0/System.Diagnostics.StackTrace.xml",
        "ref/netcoreapp2.0/System.Diagnostics.TextWriterTraceListener.dll",
        "ref/netcoreapp2.0/System.Diagnostics.TextWriterTraceListener.xml",
        "ref/netcoreapp2.0/System.Diagnostics.Tools.dll",
        "ref/netcoreapp2.0/System.Diagnostics.Tools.xml",
        "ref/netcoreapp2.0/System.Diagnostics.TraceSource.dll",
        "ref/netcoreapp2.0/System.Diagnostics.TraceSource.xml",
        "ref/netcoreapp2.0/System.Diagnostics.Tracing.dll",
        "ref/netcoreapp2.0/System.Diagnostics.Tracing.xml",
        "ref/netcoreapp2.0/System.Drawing.Primitives.dll",
        "ref/netcoreapp2.0/System.Drawing.Primitives.xml",
        "ref/netcoreapp2.0/System.Drawing.dll",
        "ref/netcoreapp2.0/System.Dynamic.Runtime.dll",
        "ref/netcoreapp2.0/System.Dynamic.Runtime.xml",
        "ref/netcoreapp2.0/System.Globalization.Calendars.dll",
        "ref/netcoreapp2.0/System.Globalization.Calendars.xml",
        "ref/netcoreapp2.0/System.Globalization.Extensions.dll",
        "ref/netcoreapp2.0/System.Globalization.Extensions.xml",
        "ref/netcoreapp2.0/System.Globalization.dll",
        "ref/netcoreapp2.0/System.Globalization.xml",
        "ref/netcoreapp2.0/System.IO.Compression.FileSystem.dll",
        "ref/netcoreapp2.0/System.IO.Compression.ZipFile.dll",
        "ref/netcoreapp2.0/System.IO.Compression.ZipFile.xml",
        "ref/netcoreapp2.0/System.IO.Compression.dll",
        "ref/netcoreapp2.0/System.IO.Compression.xml",
        "ref/netcoreapp2.0/System.IO.FileSystem.DriveInfo.dll",
        "ref/netcoreapp2.0/System.IO.FileSystem.DriveInfo.xml",
        "ref/netcoreapp2.0/System.IO.FileSystem.Primitives.dll",
        "ref/netcoreapp2.0/System.IO.FileSystem.Primitives.xml",
        "ref/netcoreapp2.0/System.IO.FileSystem.Watcher.dll",
        "ref/netcoreapp2.0/System.IO.FileSystem.Watcher.xml",
        "ref/netcoreapp2.0/System.IO.FileSystem.dll",
        "ref/netcoreapp2.0/System.IO.FileSystem.xml",
        "ref/netcoreapp2.0/System.IO.IsolatedStorage.dll",
        "ref/netcoreapp2.0/System.IO.IsolatedStorage.xml",
        "ref/netcoreapp2.0/System.IO.MemoryMappedFiles.dll",
        "ref/netcoreapp2.0/System.IO.MemoryMappedFiles.xml",
        "ref/netcoreapp2.0/System.IO.Pipes.dll",
        "ref/netcoreapp2.0/System.IO.Pipes.xml",
        "ref/netcoreapp2.0/System.IO.UnmanagedMemoryStream.dll",
        "ref/netcoreapp2.0/System.IO.UnmanagedMemoryStream.xml",
        "ref/netcoreapp2.0/System.IO.dll",
        "ref/netcoreapp2.0/System.IO.xml",
        "ref/netcoreapp2.0/System.Linq.Expressions.dll",
        "ref/netcoreapp2.0/System.Linq.Expressions.xml",
        "ref/netcoreapp2.0/System.Linq.Parallel.dll",
        "ref/netcoreapp2.0/System.Linq.Parallel.xml",
        "ref/netcoreapp2.0/System.Linq.Queryable.dll",
        "ref/netcoreapp2.0/System.Linq.Queryable.xml",
        "ref/netcoreapp2.0/System.Linq.dll",
        "ref/netcoreapp2.0/System.Linq.xml",
        "ref/netcoreapp2.0/System.Net.Http.dll",
        "ref/netcoreapp2.0/System.Net.Http.xml",
        "ref/netcoreapp2.0/System.Net.HttpListener.dll",
        "ref/netcoreapp2.0/System.Net.HttpListener.xml",
        "ref/netcoreapp2.0/System.Net.Mail.dll",
        "ref/netcoreapp2.0/System.Net.Mail.xml",
        "ref/netcoreapp2.0/System.Net.NameResolution.dll",
        "ref/netcoreapp2.0/System.Net.NameResolution.xml",
        "ref/netcoreapp2.0/System.Net.NetworkInformation.dll",
        "ref/netcoreapp2.0/System.Net.NetworkInformation.xml",
        "ref/netcoreapp2.0/System.Net.Ping.dll",
        "ref/netcoreapp2.0/System.Net.Ping.xml",
        "ref/netcoreapp2.0/System.Net.Primitives.dll",
        "ref/netcoreapp2.0/System.Net.Primitives.xml",
        "ref/netcoreapp2.0/System.Net.Requests.dll",
        "ref/netcoreapp2.0/System.Net.Requests.xml",
        "ref/netcoreapp2.0/System.Net.Security.dll",
        "ref/netcoreapp2.0/System.Net.Security.xml",
        "ref/netcoreapp2.0/System.Net.ServicePoint.dll",
        "ref/netcoreapp2.0/System.Net.ServicePoint.xml",
        "ref/netcoreapp2.0/System.Net.Sockets.dll",
        "ref/netcoreapp2.0/System.Net.Sockets.xml",
        "ref/netcoreapp2.0/System.Net.WebClient.dll",
        "ref/netcoreapp2.0/System.Net.WebClient.xml",
        "ref/netcoreapp2.0/System.Net.WebHeaderCollection.dll",
        "ref/netcoreapp2.0/System.Net.WebHeaderCollection.xml",
        "ref/netcoreapp2.0/System.Net.WebProxy.dll",
        "ref/netcoreapp2.0/System.Net.WebProxy.xml",
        "ref/netcoreapp2.0/System.Net.WebSockets.Client.dll",
        "ref/netcoreapp2.0/System.Net.WebSockets.Client.xml",
        "ref/netcoreapp2.0/System.Net.WebSockets.dll",
        "ref/netcoreapp2.0/System.Net.WebSockets.xml",
        "ref/netcoreapp2.0/System.Net.dll",
        "ref/netcoreapp2.0/System.Numerics.Vectors.dll",
        "ref/netcoreapp2.0/System.Numerics.Vectors.xml",
        "ref/netcoreapp2.0/System.Numerics.dll",
        "ref/netcoreapp2.0/System.ObjectModel.dll",
        "ref/netcoreapp2.0/System.ObjectModel.xml",
        "ref/netcoreapp2.0/System.Reflection.DispatchProxy.dll",
        "ref/netcoreapp2.0/System.Reflection.DispatchProxy.xml",
        "ref/netcoreapp2.0/System.Reflection.Emit.ILGeneration.dll",
        "ref/netcoreapp2.0/System.Reflection.Emit.ILGeneration.xml",
        "ref/netcoreapp2.0/System.Reflection.Emit.Lightweight.dll",
        "ref/netcoreapp2.0/System.Reflection.Emit.Lightweight.xml",
        "ref/netcoreapp2.0/System.Reflection.Emit.dll",
        "ref/netcoreapp2.0/System.Reflection.Emit.xml",
        "ref/netcoreapp2.0/System.Reflection.Extensions.dll",
        "ref/netcoreapp2.0/System.Reflection.Extensions.xml",
        "ref/netcoreapp2.0/System.Reflection.Metadata.dll",
        "ref/netcoreapp2.0/System.Reflection.Metadata.xml",
        "ref/netcoreapp2.0/System.Reflection.Primitives.dll",
        "ref/netcoreapp2.0/System.Reflection.Primitives.xml",
        "ref/netcoreapp2.0/System.Reflection.TypeExtensions.dll",
        "ref/netcoreapp2.0/System.Reflection.TypeExtensions.xml",
        "ref/netcoreapp2.0/System.Reflection.dll",
        "ref/netcoreapp2.0/System.Reflection.xml",
        "ref/netcoreapp2.0/System.Resources.Reader.dll",
        "ref/netcoreapp2.0/System.Resources.Reader.xml",
        "ref/netcoreapp2.0/System.Resources.ResourceManager.dll",
        "ref/netcoreapp2.0/System.Resources.ResourceManager.xml",
        "ref/netcoreapp2.0/System.Resources.Writer.dll",
        "ref/netcoreapp2.0/System.Resources.Writer.xml",
        "ref/netcoreapp2.0/System.Runtime.CompilerServices.VisualC.dll",
        "ref/netcoreapp2.0/System.Runtime.CompilerServices.VisualC.xml",
        "ref/netcoreapp2.0/System.Runtime.Extensions.dll",
        "ref/netcoreapp2.0/System.Runtime.Extensions.xml",
        "ref/netcoreapp2.0/System.Runtime.Handles.dll",
        "ref/netcoreapp2.0/System.Runtime.Handles.xml",
        "ref/netcoreapp2.0/System.Runtime.InteropServices.RuntimeInformation.dll",
        "ref/netcoreapp2.0/System.Runtime.InteropServices.RuntimeInformation.xml",
        "ref/netcoreapp2.0/System.Runtime.InteropServices.WindowsRuntime.dll",
        "ref/netcoreapp2.0/System.Runtime.InteropServices.WindowsRuntime.xml",
        "ref/netcoreapp2.0/System.Runtime.InteropServices.dll",
        "ref/netcoreapp2.0/System.Runtime.InteropServices.xml",
        "ref/netcoreapp2.0/System.Runtime.Loader.dll",
        "ref/netcoreapp2.0/System.Runtime.Loader.xml",
        "ref/netcoreapp2.0/System.Runtime.Numerics.dll",
        "ref/netcoreapp2.0/System.Runtime.Numerics.xml",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Formatters.dll",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Formatters.xml",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Json.dll",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Json.xml",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Primitives.dll",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Primitives.xml",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Xml.dll",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Xml.xml",
        "ref/netcoreapp2.0/System.Runtime.Serialization.dll",
        "ref/netcoreapp2.0/System.Runtime.dll",
        "ref/netcoreapp2.0/System.Runtime.xml",
        "ref/netcoreapp2.0/System.Security.Claims.dll",
        "ref/netcoreapp2.0/System.Security.Claims.xml",
        "ref/netcoreapp2.0/System.Security.Cryptography.Algorithms.dll",
        "ref/netcoreapp2.0/System.Security.Cryptography.Algorithms.xml",
        "ref/netcoreapp2.0/System.Security.Cryptography.Csp.dll",
        "ref/netcoreapp2.0/System.Security.Cryptography.Csp.xml",
        "ref/netcoreapp2.0/System.Security.Cryptography.Encoding.dll",
        "ref/netcoreapp2.0/System.Security.Cryptography.Encoding.xml",
        "ref/netcoreapp2.0/System.Security.Cryptography.Primitives.dll",
        "ref/netcoreapp2.0/System.Security.Cryptography.Primitives.xml",
        "ref/netcoreapp2.0/System.Security.Cryptography.X509Certificates.dll",
        "ref/netcoreapp2.0/System.Security.Cryptography.X509Certificates.xml",
        "ref/netcoreapp2.0/System.Security.Principal.dll",
        "ref/netcoreapp2.0/System.Security.Principal.xml",
        "ref/netcoreapp2.0/System.Security.SecureString.dll",
        "ref/netcoreapp2.0/System.Security.SecureString.xml",
        "ref/netcoreapp2.0/System.Security.dll",
        "ref/netcoreapp2.0/System.ServiceModel.Web.dll",
        "ref/netcoreapp2.0/System.ServiceProcess.dll",
        "ref/netcoreapp2.0/System.Text.Encoding.Extensions.dll",
        "ref/netcoreapp2.0/System.Text.Encoding.Extensions.xml",
        "ref/netcoreapp2.0/System.Text.Encoding.dll",
        "ref/netcoreapp2.0/System.Text.Encoding.xml",
        "ref/netcoreapp2.0/System.Text.RegularExpressions.dll",
        "ref/netcoreapp2.0/System.Text.RegularExpressions.xml",
        "ref/netcoreapp2.0/System.Threading.Overlapped.dll",
        "ref/netcoreapp2.0/System.Threading.Overlapped.xml",
        "ref/netcoreapp2.0/System.Threading.Tasks.Dataflow.dll",
        "ref/netcoreapp2.0/System.Threading.Tasks.Dataflow.xml",
        "ref/netcoreapp2.0/System.Threading.Tasks.Extensions.dll",
        "ref/netcoreapp2.0/System.Threading.Tasks.Extensions.xml",
        "ref/netcoreapp2.0/System.Threading.Tasks.Parallel.dll",
        "ref/netcoreapp2.0/System.Threading.Tasks.Parallel.xml",
        "ref/netcoreapp2.0/System.Threading.Tasks.dll",
        "ref/netcoreapp2.0/System.Threading.Tasks.xml",
        "ref/netcoreapp2.0/System.Threading.Thread.dll",
        "ref/netcoreapp2.0/System.Threading.Thread.xml",
        "ref/netcoreapp2.0/System.Threading.ThreadPool.dll",
        "ref/netcoreapp2.0/System.Threading.ThreadPool.xml",
        "ref/netcoreapp2.0/System.Threading.Timer.dll",
        "ref/netcoreapp2.0/System.Threading.Timer.xml",
        "ref/netcoreapp2.0/System.Threading.dll",
        "ref/netcoreapp2.0/System.Threading.xml",
        "ref/netcoreapp2.0/System.Transactions.Local.dll",
        "ref/netcoreapp2.0/System.Transactions.Local.xml",
        "ref/netcoreapp2.0/System.Transactions.dll",
        "ref/netcoreapp2.0/System.ValueTuple.dll",
        "ref/netcoreapp2.0/System.ValueTuple.xml",
        "ref/netcoreapp2.0/System.Web.HttpUtility.dll",
        "ref/netcoreapp2.0/System.Web.HttpUtility.xml",
        "ref/netcoreapp2.0/System.Web.dll",
        "ref/netcoreapp2.0/System.Windows.dll",
        "ref/netcoreapp2.0/System.Xml.Linq.dll",
        "ref/netcoreapp2.0/System.Xml.ReaderWriter.dll",
        "ref/netcoreapp2.0/System.Xml.ReaderWriter.xml",
        "ref/netcoreapp2.0/System.Xml.Serialization.dll",
        "ref/netcoreapp2.0/System.Xml.XDocument.dll",
        "ref/netcoreapp2.0/System.Xml.XDocument.xml",
        "ref/netcoreapp2.0/System.Xml.XPath.XDocument.dll",
        "ref/netcoreapp2.0/System.Xml.XPath.XDocument.xml",
        "ref/netcoreapp2.0/System.Xml.XPath.dll",
        "ref/netcoreapp2.0/System.Xml.XPath.xml",
        "ref/netcoreapp2.0/System.Xml.XmlDocument.dll",
        "ref/netcoreapp2.0/System.Xml.XmlDocument.xml",
        "ref/netcoreapp2.0/System.Xml.XmlSerializer.dll",
        "ref/netcoreapp2.0/System.Xml.XmlSerializer.xml",
        "ref/netcoreapp2.0/System.Xml.dll",
        "ref/netcoreapp2.0/System.dll",
        "ref/netcoreapp2.0/WindowsBase.dll",
        "ref/netcoreapp2.0/mscorlib.dll",
        "ref/netcoreapp2.0/netstandard.dll",
        "runtime.json"
      ]
    },
    "Microsoft.NETCore.DotNetAppHost/2.0.0": {
      "sha512": "L4GGkcI/Mxl8PKLRpFdGmLb5oI8sGIR05bDTGkzCoamAjdUl1Zhkov2swjEsZvKYT8kkdiz39LtwyGYuCJxm1A==",
      "type": "package",
      "path": "microsoft.netcore.dotnetapphost/2.0.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "microsoft.netcore.dotnetapphost.2.0.0.nupkg.sha512",
        "microsoft.netcore.dotnetapphost.nuspec",
        "runtime.json"
      ]
    },
    "Microsoft.NETCore.DotNetHostPolicy/2.0.0": {
      "sha512": "rm7mMn0A93fwyAwVhbyOCcPuu2hZNL0A0dAur9sNG9pEkONPfCEQeF7m2mC8KpqZO0Ol6tpV5J0AF3HTXT3GXA==",
      "type": "package",
      "path": "microsoft.netcore.dotnethostpolicy/2.0.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "microsoft.netcore.dotnethostpolicy.2.0.0.nupkg.sha512",
        "microsoft.netcore.dotnethostpolicy.nuspec",
        "runtime.json"
      ]
    },
    "Microsoft.NETCore.DotNetHostResolver/2.0.0": {
      "sha512": "uBbjpeSrwsaTCADZCzRk+3aBzNnMqkC4zftJWBsL+Zk+8u+W+/lMb2thM5Y4hiVrv1YQg9t6dKldXzOKkY+pQw==",
      "type": "package",
      "path": "microsoft.netcore.dotnethostresolver/2.0.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "microsoft.netcore.dotnethostresolver.2.0.0.nupkg.sha512",
        "microsoft.netcore.dotnethostresolver.nuspec",
        "runtime.json"
      ]
    },
    "Microsoft.NETCore.Platforms/2.0.0": {
      "sha512": "VdLJOCXhZaEMY7Hm2GKiULmn7IEPFE4XC5LPSfBVCUIA8YLZVh846gtfBJalsPQF2PlzdD7ecX7DZEulJ402ZQ==",
      "type": "package",
      "path": "microsoft.netcore.platforms/2.0.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "lib/netstandard1.0/_._",
        "microsoft.netcore.platforms.2.0.0.nupkg.sha512",
        "microsoft.netcore.platforms.nuspec",
        "runtime.json",
        "useSharedDesignerContext.txt",
        "version.txt"
      ]
    },
    "Microsoft.NETCore.Targets/1.1.0": {
      "sha512": "aOZA3BWfz9RXjpzt0sRJJMjAscAUm3Hoa4UWAfceV9UTYxgwZ1lZt5nO2myFf+/jetYQo4uTP7zS8sJY67BBxg==",
      "type": "package",
      "path": "microsoft.netcore.targets/1.1.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/netstandard1.0/_._",
        "microsoft.netcore.targets.1.1.0.nupkg.sha512",
        "microsoft.netcore.targets.nuspec",
        "runtime.json"
      ]
    },
    "NETStandard.Library/2.0.0": {
      "sha512": "7jnbRU+L08FXKMxqUflxEXtVymWvNOrS8yHgu9s6EM8Anr6T/wIX4nZ08j/u3Asz+tCufp3YVwFSEvFTPYmBPA==",
      "type": "package",
      "path": "netstandard.library/2.0.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "build/NETStandard.Library.targets",
        "build/netstandard2.0/NETStandard.Library.targets",
        "build/netstandard2.0/ref/Microsoft.Win32.Primitives.dll",
        "build/netstandard2.0/ref/System.AppContext.dll",
        "build/netstandard2.0/ref/System.Collections.Concurrent.dll",
        "build/netstandard2.0/ref/System.Collections.NonGeneric.dll",
        "build/netstandard2.0/ref/System.Collections.Specialized.dll",
        "build/netstandard2.0/ref/System.Collections.dll",
        "build/netstandard2.0/ref/System.ComponentModel.Composition.dll",
        "build/netstandard2.0/ref/System.ComponentModel.EventBasedAsync.dll",
        "build/netstandard2.0/ref/System.ComponentModel.Primitives.dll",
        "build/netstandard2.0/ref/System.ComponentModel.TypeConverter.dll",
        "build/netstandard2.0/ref/System.ComponentModel.dll",
        "build/netstandard2.0/ref/System.Console.dll",
        "build/netstandard2.0/ref/System.Core.dll",
        "build/netstandard2.0/ref/System.Data.Common.dll",
        "build/netstandard2.0/ref/System.Data.dll",
        "build/netstandard2.0/ref/System.Diagnostics.Contracts.dll",
        "build/netstandard2.0/ref/System.Diagnostics.Debug.dll",
        "build/netstandard2.0/ref/System.Diagnostics.FileVersionInfo.dll",
        "build/netstandard2.0/ref/System.Diagnostics.Process.dll",
        "build/netstandard2.0/ref/System.Diagnostics.StackTrace.dll",
        "build/netstandard2.0/ref/System.Diagnostics.TextWriterTraceListener.dll",
        "build/netstandard2.0/ref/System.Diagnostics.Tools.dll",
        "build/netstandard2.0/ref/System.Diagnostics.TraceSource.dll",
        "build/netstandard2.0/ref/System.Diagnostics.Tracing.dll",
        "build/netstandard2.0/ref/System.Drawing.Primitives.dll",
        "build/netstandard2.0/ref/System.Drawing.dll",
        "build/netstandard2.0/ref/System.Dynamic.Runtime.dll",
        "build/netstandard2.0/ref/System.Globalization.Calendars.dll",
        "build/netstandard2.0/ref/System.Globalization.Extensions.dll",
        "build/netstandard2.0/ref/System.Globalization.dll",
        "build/netstandard2.0/ref/System.IO.Compression.FileSystem.dll",
        "build/netstandard2.0/ref/System.IO.Compression.ZipFile.dll",
        "build/netstandard2.0/ref/System.IO.Compression.dll",
        "build/netstandard2.0/ref/System.IO.FileSystem.DriveInfo.dll",
        "build/netstandard2.0/ref/System.IO.FileSystem.Primitives.dll",
        "build/netstandard2.0/ref/System.IO.FileSystem.Watcher.dll",
        "build/netstandard2.0/ref/System.IO.FileSystem.dll",
        "build/netstandard2.0/ref/System.IO.IsolatedStorage.dll",
        "build/netstandard2.0/ref/System.IO.MemoryMappedFiles.dll",
        "build/netstandard2.0/ref/System.IO.Pipes.dll",
        "build/netstandard2.0/ref/System.IO.UnmanagedMemoryStream.dll",
        "build/netstandard2.0/ref/System.IO.dll",
        "build/netstandard2.0/ref/System.Linq.Expressions.dll",
        "build/netstandard2.0/ref/System.Linq.Parallel.dll",
        "build/netstandard2.0/ref/System.Linq.Queryable.dll",
        "build/netstandard2.0/ref/System.Linq.dll",
        "build/netstandard2.0/ref/System.Net.Http.dll",
        "build/netstandard2.0/ref/System.Net.NameResolution.dll",
        "build/netstandard2.0/ref/System.Net.NetworkInformation.dll",
        "build/netstandard2.0/ref/System.Net.Ping.dll",
        "build/netstandard2.0/ref/System.Net.Primitives.dll",
        "build/netstandard2.0/ref/System.Net.Requests.dll",
        "build/netstandard2.0/ref/System.Net.Security.dll",
        "build/netstandard2.0/ref/System.Net.Sockets.dll",
        "build/netstandard2.0/ref/System.Net.WebHeaderCollection.dll",
        "build/netstandard2.0/ref/System.Net.WebSockets.Client.dll",
        "build/netstandard2.0/ref/System.Net.WebSockets.dll",
        "build/netstandard2.0/ref/System.Net.dll",
        "build/netstandard2.0/ref/System.Numerics.dll",
        "build/netstandard2.0/ref/System.ObjectModel.dll",
        "build/netstandard2.0/ref/System.Reflection.Extensions.dll",
        "build/netstandard2.0/ref/System.Reflection.Primitives.dll",
        "build/netstandard2.0/ref/System.Reflection.dll",
        "build/netstandard2.0/ref/System.Resources.Reader.dll",
        "build/netstandard2.0/ref/System.Resources.ResourceManager.dll",
        "build/netstandard2.0/ref/System.Resources.Writer.dll",
        "build/netstandard2.0/ref/System.Runtime.CompilerServices.VisualC.dll",
        "build/netstandard2.0/ref/System.Runtime.Extensions.dll",
        "build/netstandard2.0/ref/System.Runtime.Handles.dll",
        "build/netstandard2.0/ref/System.Runtime.InteropServices.RuntimeInformation.dll",
        "build/netstandard2.0/ref/System.Runtime.InteropServices.dll",
        "build/netstandard2.0/ref/System.Runtime.Numerics.dll",
        "build/netstandard2.0/ref/System.Runtime.Serialization.Formatters.dll",
        "build/netstandard2.0/ref/System.Runtime.Serialization.Json.dll",
        "build/netstandard2.0/ref/System.Runtime.Serialization.Primitives.dll",
        "build/netstandard2.0/ref/System.Runtime.Serialization.Xml.dll",
        "build/netstandard2.0/ref/System.Runtime.Serialization.dll",
        "build/netstandard2.0/ref/System.Runtime.dll",
        "build/netstandard2.0/ref/System.Security.Claims.dll",
        "build/netstandard2.0/ref/System.Security.Cryptography.Algorithms.dll",
        "build/netstandard2.0/ref/System.Security.Cryptography.Csp.dll",
        "build/netstandard2.0/ref/System.Security.Cryptography.Encoding.dll",
        "build/netstandard2.0/ref/System.Security.Cryptography.Primitives.dll",
        "build/netstandard2.0/ref/System.Security.Cryptography.X509Certificates.dll",
        "build/netstandard2.0/ref/System.Security.Principal.dll",
        "build/netstandard2.0/ref/System.Security.SecureString.dll",
        "build/netstandard2.0/ref/System.ServiceModel.Web.dll",
        "build/netstandard2.0/ref/System.Text.Encoding.Extensions.dll",
        "build/netstandard2.0/ref/System.Text.Encoding.dll",
        "build/netstandard2.0/ref/System.Text.RegularExpressions.dll",
        "build/netstandard2.0/ref/System.Threading.Overlapped.dll",
        "build/netstandard2.0/ref/System.Threading.Tasks.Parallel.dll",
        "build/netstandard2.0/ref/System.Threading.Tasks.dll",
        "build/netstandard2.0/ref/System.Threading.Thread.dll",
        "build/netstandard2.0/ref/System.Threading.ThreadPool.dll",
        "build/netstandard2.0/ref/System.Threading.Timer.dll",
        "build/netstandard2.0/ref/System.Threading.dll",
        "build/netstandard2.0/ref/System.Transactions.dll",
        "build/netstandard2.0/ref/System.ValueTuple.dll",
        "build/netstandard2.0/ref/System.Web.dll",
        "build/netstandard2.0/ref/System.Windows.dll",
        "build/netstandard2.0/ref/System.Xml.Linq.dll",
        "build/netstandard2.0/ref/System.Xml.ReaderWriter.dll",
        "build/netstandard2.0/ref/System.Xml.Serialization.dll",
        "build/netstandard2.0/ref/System.Xml.XDocument.dll",
        "build/netstandard2.0/ref/System.Xml.XPath.XDocument.dll",
        "build/netstandard2.0/ref/System.Xml.XPath.dll",
        "build/netstandard2.0/ref/System.Xml.XmlDocument.dll",
        "build/netstandard2.0/ref/System.Xml.XmlSerializer.dll",
        "build/netstandard2.0/ref/System.Xml.dll",
        "build/netstandard2.0/ref/System.dll",
        "build/netstandard2.0/ref/mscorlib.dll",
        "build/netstandard2.0/ref/netstandard.dll",
        "build/netstandard2.0/ref/netstandard.xml",
        "lib/netstandard1.0/_._",
        "netstandard.library.2.0.0.nupkg.sha512",
        "netstandard.library.nuspec"
      ]
    },
    "Newtonsoft.Json/10.0.3": {
      "sha512": "hSXaFmh7hNCuEoC4XNY5DrRkLDzYHqPx/Ik23R4J86Z7PE/Y6YidhG602dFVdLBRSdG6xp9NabH3dXpcoxWvww==",
      "type": "package",
      "path": "newtonsoft.json/10.0.3",
      "files": [
        "LICENSE.md",
        "lib/net20/Newtonsoft.Json.dll",
        "lib/net20/Newtonsoft.Json.xml",
        "lib/net35/Newtonsoft.Json.dll",
        "lib/net35/Newtonsoft.Json.xml",
        "lib/net40/Newtonsoft.Json.dll",
        "lib/net40/Newtonsoft.Json.xml",
        "lib/net45/Newtonsoft.Json.dll",
        "lib/net45/Newtonsoft.Json.xml",
        "lib/netstandard1.0/Newtonsoft.Json.dll",
        "lib/netstandard1.0/Newtonsoft.Json.xml",
        "lib/netstandard1.3/Newtonsoft.Json.dll",
        "lib/netstandard1.3/Newtonsoft.Json.xml",
        "lib/portable-net40+sl5+win8+wp8+wpa81/Newtonsoft.Json.dll",
        "lib/portable-net40+sl5+win8+wp8+wpa81/Newtonsoft.Json.xml",
        "lib/portable-net45+win8+wp8+wpa81/Newtonsoft.Json.dll",
        "lib/portable-net45+win8+wp8+wpa81/Newtonsoft.Json.xml",
        "newtonsoft.json.10.0.3.nupkg.sha512",
        "newtonsoft.json.nuspec",
        "tools/install.ps1"
      ]
    },
    "System.Collections/4.3.0": {
      "sha512": "3Dcj85/TBdVpL5Zr+gEEBUuFe2icOnLalmEh9hfck1PTYbbyWuZgh4fmm2ysCLTrqLQw6t3TgTyJ+VLp+Qb+Lw==",
      "type": "package",
      "path": "system.collections/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Collections.dll",
        "ref/netcore50/System.Collections.xml",
        "ref/netcore50/de/System.Collections.xml",
        "ref/netcore50/es/System.Collections.xml",
        "ref/netcore50/fr/System.Collections.xml",
        "ref/netcore50/it/System.Collections.xml",
        "ref/netcore50/ja/System.Collections.xml",
        "ref/netcore50/ko/System.Collections.xml",
        "ref/netcore50/ru/System.Collections.xml",
        "ref/netcore50/zh-hans/System.Collections.xml",
        "ref/netcore50/zh-hant/System.Collections.xml",
        "ref/netstandard1.0/System.Collections.dll",
        "ref/netstandard1.0/System.Collections.xml",
        "ref/netstandard1.0/de/System.Collections.xml",
        "ref/netstandard1.0/es/System.Collections.xml",
        "ref/netstandard1.0/fr/System.Collections.xml",
        "ref/netstandard1.0/it/System.Collections.xml",
        "ref/netstandard1.0/ja/System.Collections.xml",
        "ref/netstandard1.0/ko/System.Collections.xml",
        "ref/netstandard1.0/ru/System.Collections.xml",
        "ref/netstandard1.0/zh-hans/System.Collections.xml",
        "ref/netstandard1.0/zh-hant/System.Collections.xml",
        "ref/netstandard1.3/System.Collections.dll",
        "ref/netstandard1.3/System.Collections.xml",
        "ref/netstandard1.3/de/System.Collections.xml",
        "ref/netstandard1.3/es/System.Collections.xml",
        "ref/netstandard1.3/fr/System.Collections.xml",
        "ref/netstandard1.3/it/System.Collections.xml",
        "ref/netstandard1.3/ja/System.Collections.xml",
        "ref/netstandard1.3/ko/System.Collections.xml",
        "ref/netstandard1.3/ru/System.Collections.xml",
        "ref/netstandard1.3/zh-hans/System.Collections.xml",
        "ref/netstandard1.3/zh-hant/System.Collections.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.collections.4.3.0.nupkg.sha512",
        "system.collections.nuspec"
      ]
    },
    "System.Collections.NonGeneric/4.3.0": {
      "sha512": "prtjIEMhGUnQq6RnPEYLpFt8AtLbp9yq2zxOSrY7KJJZrw25Fi97IzBqY7iqssbM61Ek5b8f3MG/sG1N2sN5KA==",
      "type": "package",
      "path": "system.collections.nongeneric/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Collections.NonGeneric.dll",
        "lib/netstandard1.3/System.Collections.NonGeneric.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Collections.NonGeneric.dll",
        "ref/netstandard1.3/System.Collections.NonGeneric.dll",
        "ref/netstandard1.3/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/de/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/es/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/fr/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/it/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/ja/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/ko/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/ru/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/zh-hans/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/zh-hant/System.Collections.NonGeneric.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.collections.nongeneric.4.3.0.nupkg.sha512",
        "system.collections.nongeneric.nuspec"
      ]
    },
    "System.Collections.Specialized/4.3.0": {
      "sha512": "Epx8PoVZR0iuOnJJDzp7pWvdfMMOAvpUo95pC4ScH2mJuXkKA2Y4aR3cG9qt2klHgSons1WFh4kcGW7cSXvrxg==",
      "type": "package",
      "path": "system.collections.specialized/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Collections.Specialized.dll",
        "lib/netstandard1.3/System.Collections.Specialized.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Collections.Specialized.dll",
        "ref/netstandard1.3/System.Collections.Specialized.dll",
        "ref/netstandard1.3/System.Collections.Specialized.xml",
        "ref/netstandard1.3/de/System.Collections.Specialized.xml",
        "ref/netstandard1.3/es/System.Collections.Specialized.xml",
        "ref/netstandard1.3/fr/System.Collections.Specialized.xml",
        "ref/netstandard1.3/it/System.Collections.Specialized.xml",
        "ref/netstandard1.3/ja/System.Collections.Specialized.xml",
        "ref/netstandard1.3/ko/System.Collections.Specialized.xml",
        "ref/netstandard1.3/ru/System.Collections.Specialized.xml",
        "ref/netstandard1.3/zh-hans/System.Collections.Specialized.xml",
        "ref/netstandard1.3/zh-hant/System.Collections.Specialized.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.collections.specialized.4.3.0.nupkg.sha512",
        "system.collections.specialized.nuspec"
      ]
    },
    "System.ComponentModel/4.3.0": {
      "sha512": "VyGn1jGRZVfxnh8EdvDCi71v3bMXrsu8aYJOwoV7SNDLVhiEqwP86pPMyRGsDsxhXAm2b3o9OIqeETfN5qfezw==",
      "type": "package",
      "path": "system.componentmodel/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.ComponentModel.dll",
        "lib/netstandard1.3/System.ComponentModel.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.ComponentModel.dll",
        "ref/netcore50/System.ComponentModel.xml",
        "ref/netcore50/de/System.ComponentModel.xml",
        "ref/netcore50/es/System.ComponentModel.xml",
        "ref/netcore50/fr/System.ComponentModel.xml",
        "ref/netcore50/it/System.ComponentModel.xml",
        "ref/netcore50/ja/System.ComponentModel.xml",
        "ref/netcore50/ko/System.ComponentModel.xml",
        "ref/netcore50/ru/System.ComponentModel.xml",
        "ref/netcore50/zh-hans/System.ComponentModel.xml",
        "ref/netcore50/zh-hant/System.ComponentModel.xml",
        "ref/netstandard1.0/System.ComponentModel.dll",
        "ref/netstandard1.0/System.ComponentModel.xml",
        "ref/netstandard1.0/de/System.ComponentModel.xml",
        "ref/netstandard1.0/es/System.ComponentModel.xml",
        "ref/netstandard1.0/fr/System.ComponentModel.xml",
        "ref/netstandard1.0/it/System.ComponentModel.xml",
        "ref/netstandard1.0/ja/System.ComponentModel.xml",
        "ref/netstandard1.0/ko/System.ComponentModel.xml",
        "ref/netstandard1.0/ru/System.ComponentModel.xml",
        "ref/netstandard1.0/zh-hans/System.ComponentModel.xml",
        "ref/netstandard1.0/zh-hant/System.ComponentModel.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.componentmodel.4.3.0.nupkg.sha512",
        "system.componentmodel.nuspec"
      ]
    },
    "System.ComponentModel.Primitives/4.3.0": {
      "sha512": "j8GUkCpM8V4d4vhLIIoBLGey2Z5bCkMVNjEZseyAlm4n5arcsJOeI3zkUP+zvZgzsbLTYh4lYeP/ZD/gdIAPrw==",
      "type": "package",
      "path": "system.componentmodel.primitives/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/System.ComponentModel.Primitives.dll",
        "lib/netstandard1.0/System.ComponentModel.Primitives.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/System.ComponentModel.Primitives.dll",
        "ref/netstandard1.0/System.ComponentModel.Primitives.dll",
        "ref/netstandard1.0/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/de/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/es/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/fr/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/it/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/ja/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/ko/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/ru/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/zh-hans/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/zh-hant/System.ComponentModel.Primitives.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.componentmodel.primitives.4.3.0.nupkg.sha512",
        "system.componentmodel.primitives.nuspec"
      ]
    },
    "System.ComponentModel.TypeConverter/4.3.0": {
      "sha512": "16pQ6P+EdhcXzPiEK4kbA953Fu0MNG2ovxTZU81/qsCd1zPRsKc3uif5NgvllCY598k6bI0KUyKW8fanlfaDQg==",
      "type": "package",
      "path": "system.componentmodel.typeconverter/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/System.ComponentModel.TypeConverter.dll",
        "lib/net462/System.ComponentModel.TypeConverter.dll",
        "lib/netstandard1.0/System.ComponentModel.TypeConverter.dll",
        "lib/netstandard1.5/System.ComponentModel.TypeConverter.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/System.ComponentModel.TypeConverter.dll",
        "ref/net462/System.ComponentModel.TypeConverter.dll",
        "ref/netstandard1.0/System.ComponentModel.TypeConverter.dll",
        "ref/netstandard1.0/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/de/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/es/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/fr/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/it/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/ja/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/ko/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/ru/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/zh-hans/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/zh-hant/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/System.ComponentModel.TypeConverter.dll",
        "ref/netstandard1.5/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/de/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/es/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/fr/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/it/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/ja/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/ko/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/ru/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/zh-hans/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/zh-hant/System.ComponentModel.TypeConverter.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.componentmodel.typeconverter.4.3.0.nupkg.sha512",
        "system.componentmodel.typeconverter.nuspec"
      ]
    },
    "System.Diagnostics.Debug/4.3.0": {
      "sha512": "ZUhUOdqmaG5Jk3Xdb8xi5kIyQYAA4PnTNlHx1mu9ZY3qv4ELIdKbnL/akbGaKi2RnNUWaZsAs31rvzFdewTj2g==",
      "type": "package",
      "path": "system.diagnostics.debug/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Diagnostics.Debug.dll",
        "ref/netcore50/System.Diagnostics.Debug.xml",
        "ref/netcore50/de/System.Diagnostics.Debug.xml",
        "ref/netcore50/es/System.Diagnostics.Debug.xml",
        "ref/netcore50/fr/System.Diagnostics.Debug.xml",
        "ref/netcore50/it/System.Diagnostics.Debug.xml",
        "ref/netcore50/ja/System.Diagnostics.Debug.xml",
        "ref/netcore50/ko/System.Diagnostics.Debug.xml",
        "ref/netcore50/ru/System.Diagnostics.Debug.xml",
        "ref/netcore50/zh-hans/System.Diagnostics.Debug.xml",
        "ref/netcore50/zh-hant/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/System.Diagnostics.Debug.dll",
        "ref/netstandard1.0/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/de/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/es/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/fr/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/it/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/ja/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/ko/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/ru/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/zh-hans/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/zh-hant/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/System.Diagnostics.Debug.dll",
        "ref/netstandard1.3/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/de/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/es/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/fr/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/it/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/ja/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/ko/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/ru/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/zh-hans/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/zh-hant/System.Diagnostics.Debug.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.diagnostics.debug.4.3.0.nupkg.sha512",
        "system.diagnostics.debug.nuspec"
      ]
    },
    "System.Dynamic.Runtime/4.3.0": {
      "sha512": "SNVi1E/vfWUAs/WYKhE9+qlS6KqK0YVhnlT0HQtr8pMIA8YX3lwy3uPMownDwdYISBdmAF/2holEIldVp85Wag==",
      "type": "package",
      "path": "system.dynamic.runtime/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.Dynamic.Runtime.dll",
        "lib/netstandard1.3/System.Dynamic.Runtime.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Dynamic.Runtime.dll",
        "ref/netcore50/System.Dynamic.Runtime.xml",
        "ref/netcore50/de/System.Dynamic.Runtime.xml",
        "ref/netcore50/es/System.Dynamic.Runtime.xml",
        "ref/netcore50/fr/System.Dynamic.Runtime.xml",
        "ref/netcore50/it/System.Dynamic.Runtime.xml",
        "ref/netcore50/ja/System.Dynamic.Runtime.xml",
        "ref/netcore50/ko/System.Dynamic.Runtime.xml",
        "ref/netcore50/ru/System.Dynamic.Runtime.xml",
        "ref/netcore50/zh-hans/System.Dynamic.Runtime.xml",
        "ref/netcore50/zh-hant/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/System.Dynamic.Runtime.dll",
        "ref/netstandard1.0/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/de/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/es/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/fr/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/it/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/ja/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/ko/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/ru/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/zh-hans/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/zh-hant/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/System.Dynamic.Runtime.dll",
        "ref/netstandard1.3/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/de/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/es/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/fr/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/it/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/ja/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/ko/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/ru/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/zh-hans/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/zh-hant/System.Dynamic.Runtime.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/System.Dynamic.Runtime.dll",
        "system.dynamic.runtime.4.3.0.nupkg.sha512",
        "system.dynamic.runtime.nuspec"
      ]
    },
    "System.Globalization/4.3.0": {
      "sha512": "kYdVd2f2PAdFGblzFswE4hkNANJBKRmsfa2X5LG2AcWE1c7/4t0pYae1L8vfZ5xvE2nK/R9JprtToA61OSHWIg==",
      "type": "package",
      "path": "system.globalization/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Globalization.dll",
        "ref/netcore50/System.Globalization.xml",
        "ref/netcore50/de/System.Globalization.xml",
        "ref/netcore50/es/System.Globalization.xml",
        "ref/netcore50/fr/System.Globalization.xml",
        "ref/netcore50/it/System.Globalization.xml",
        "ref/netcore50/ja/System.Globalization.xml",
        "ref/netcore50/ko/System.Globalization.xml",
        "ref/netcore50/ru/System.Globalization.xml",
        "ref/netcore50/zh-hans/System.Globalization.xml",
        "ref/netcore50/zh-hant/System.Globalization.xml",
        "ref/netstandard1.0/System.Globalization.dll",
        "ref/netstandard1.0/System.Globalization.xml",
        "ref/netstandard1.0/de/System.Globalization.xml",
        "ref/netstandard1.0/es/System.Globalization.xml",
        "ref/netstandard1.0/fr/System.Globalization.xml",
        "ref/netstandard1.0/it/System.Globalization.xml",
        "ref/netstandard1.0/ja/System.Globalization.xml",
        "ref/netstandard1.0/ko/System.Globalization.xml",
        "ref/netstandard1.0/ru/System.Globalization.xml",
        "ref/netstandard1.0/zh-hans/System.Globalization.xml",
        "ref/netstandard1.0/zh-hant/System.Globalization.xml",
        "ref/netstandard1.3/System.Globalization.dll",
        "ref/netstandard1.3/System.Globalization.xml",
        "ref/netstandard1.3/de/System.Globalization.xml",
        "ref/netstandard1.3/es/System.Globalization.xml",
        "ref/netstandard1.3/fr/System.Globalization.xml",
        "ref/netstandard1.3/it/System.Globalization.xml",
        "ref/netstandard1.3/ja/System.Globalization.xml",
        "ref/netstandard1.3/ko/System.Globalization.xml",
        "ref/netstandard1.3/ru/System.Globalization.xml",
        "ref/netstandard1.3/zh-hans/System.Globalization.xml",
        "ref/netstandard1.3/zh-hant/System.Globalization.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.globalization.4.3.0.nupkg.sha512",
        "system.globalization.nuspec"
      ]
    },
    "System.Globalization.Extensions/4.3.0": {
      "sha512": "FhKmdR6MPG+pxow6wGtNAWdZh7noIOpdD5TwQ3CprzgIE1bBBoim0vbR1+AWsWjQmU7zXHgQo4TWSP6lCeiWcQ==",
      "type": "package",
      "path": "system.globalization.extensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Globalization.Extensions.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Globalization.Extensions.dll",
        "ref/netstandard1.3/System.Globalization.Extensions.dll",
        "ref/netstandard1.3/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/de/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/es/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/fr/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/it/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/ja/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/ko/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/ru/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/zh-hans/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/zh-hant/System.Globalization.Extensions.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/unix/lib/netstandard1.3/System.Globalization.Extensions.dll",
        "runtimes/win/lib/net46/System.Globalization.Extensions.dll",
        "runtimes/win/lib/netstandard1.3/System.Globalization.Extensions.dll",
        "system.globalization.extensions.4.3.0.nupkg.sha512",
        "system.globalization.extensions.nuspec"
      ]
    },
    "System.IO/4.3.0": {
      "sha512": "3qjaHvxQPDpSOYICjUoTsmoq5u6QJAFRUITgeT/4gqkF1bajbSmb1kwSxEA8AHlofqgcKJcM8udgieRNhaJ5Cg==",
      "type": "package",
      "path": "system.io/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.IO.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.IO.dll",
        "ref/netcore50/System.IO.dll",
        "ref/netcore50/System.IO.xml",
        "ref/netcore50/de/System.IO.xml",
        "ref/netcore50/es/System.IO.xml",
        "ref/netcore50/fr/System.IO.xml",
        "ref/netcore50/it/System.IO.xml",
        "ref/netcore50/ja/System.IO.xml",
        "ref/netcore50/ko/System.IO.xml",
        "ref/netcore50/ru/System.IO.xml",
        "ref/netcore50/zh-hans/System.IO.xml",
        "ref/netcore50/zh-hant/System.IO.xml",
        "ref/netstandard1.0/System.IO.dll",
        "ref/netstandard1.0/System.IO.xml",
        "ref/netstandard1.0/de/System.IO.xml",
        "ref/netstandard1.0/es/System.IO.xml",
        "ref/netstandard1.0/fr/System.IO.xml",
        "ref/netstandard1.0/it/System.IO.xml",
        "ref/netstandard1.0/ja/System.IO.xml",
        "ref/netstandard1.0/ko/System.IO.xml",
        "ref/netstandard1.0/ru/System.IO.xml",
        "ref/netstandard1.0/zh-hans/System.IO.xml",
        "ref/netstandard1.0/zh-hant/System.IO.xml",
        "ref/netstandard1.3/System.IO.dll",
        "ref/netstandard1.3/System.IO.xml",
        "ref/netstandard1.3/de/System.IO.xml",
        "ref/netstandard1.3/es/System.IO.xml",
        "ref/netstandard1.3/fr/System.IO.xml",
        "ref/netstandard1.3/it/System.IO.xml",
        "ref/netstandard1.3/ja/System.IO.xml",
        "ref/netstandard1.3/ko/System.IO.xml",
        "ref/netstandard1.3/ru/System.IO.xml",
        "ref/netstandard1.3/zh-hans/System.IO.xml",
        "ref/netstandard1.3/zh-hant/System.IO.xml",
        "ref/netstandard1.5/System.IO.dll",
        "ref/netstandard1.5/System.IO.xml",
        "ref/netstandard1.5/de/System.IO.xml",
        "ref/netstandard1.5/es/System.IO.xml",
        "ref/netstandard1.5/fr/System.IO.xml",
        "ref/netstandard1.5/it/System.IO.xml",
        "ref/netstandard1.5/ja/System.IO.xml",
        "ref/netstandard1.5/ko/System.IO.xml",
        "ref/netstandard1.5/ru/System.IO.xml",
        "ref/netstandard1.5/zh-hans/System.IO.xml",
        "ref/netstandard1.5/zh-hant/System.IO.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.io.4.3.0.nupkg.sha512",
        "system.io.nuspec"
      ]
    },
    "System.IO.FileSystem/4.3.0": {
      "sha512": "3wEMARTnuio+ulnvi+hkRNROYwa1kylvYahhcLk4HSoVdl+xxTFVeVlYOfLwrDPImGls0mDqbMhrza8qnWPTdA==",
      "type": "package",
      "path": "system.io.filesystem/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.IO.FileSystem.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.IO.FileSystem.dll",
        "ref/netstandard1.3/System.IO.FileSystem.dll",
        "ref/netstandard1.3/System.IO.FileSystem.xml",
        "ref/netstandard1.3/de/System.IO.FileSystem.xml",
        "ref/netstandard1.3/es/System.IO.FileSystem.xml",
        "ref/netstandard1.3/fr/System.IO.FileSystem.xml",
        "ref/netstandard1.3/it/System.IO.FileSystem.xml",
        "ref/netstandard1.3/ja/System.IO.FileSystem.xml",
        "ref/netstandard1.3/ko/System.IO.FileSystem.xml",
        "ref/netstandard1.3/ru/System.IO.FileSystem.xml",
        "ref/netstandard1.3/zh-hans/System.IO.FileSystem.xml",
        "ref/netstandard1.3/zh-hant/System.IO.FileSystem.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.io.filesystem.4.3.0.nupkg.sha512",
        "system.io.filesystem.nuspec"
      ]
    },
    "System.IO.FileSystem.Primitives/4.3.0": {
      "sha512": "6QOb2XFLch7bEc4lIcJH49nJN2HV+OC3fHDgsLVsBVBk3Y4hFAnOBGzJ2lUu7CyDDFo9IBWkSsnbkT6IBwwiMw==",
      "type": "package",
      "path": "system.io.filesystem.primitives/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.IO.FileSystem.Primitives.dll",
        "lib/netstandard1.3/System.IO.FileSystem.Primitives.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.IO.FileSystem.Primitives.dll",
        "ref/netstandard1.3/System.IO.FileSystem.Primitives.dll",
        "ref/netstandard1.3/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/de/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/es/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/fr/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/it/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/ja/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/ko/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/ru/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/zh-hans/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/zh-hant/System.IO.FileSystem.Primitives.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.io.filesystem.primitives.4.3.0.nupkg.sha512",
        "system.io.filesystem.primitives.nuspec"
      ]
    },
    "System.Linq/4.3.0": {
      "sha512": "5DbqIUpsDp0dFftytzuMmc0oeMdQwjcP/EWxsksIz/w1TcFRkZ3yKKz0PqiYFMmEwPSWw+qNVqD7PJ889JzHbw==",
      "type": "package",
      "path": "system.linq/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net463/System.Linq.dll",
        "lib/netcore50/System.Linq.dll",
        "lib/netstandard1.6/System.Linq.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net463/System.Linq.dll",
        "ref/netcore50/System.Linq.dll",
        "ref/netcore50/System.Linq.xml",
        "ref/netcore50/de/System.Linq.xml",
        "ref/netcore50/es/System.Linq.xml",
        "ref/netcore50/fr/System.Linq.xml",
        "ref/netcore50/it/System.Linq.xml",
        "ref/netcore50/ja/System.Linq.xml",
        "ref/netcore50/ko/System.Linq.xml",
        "ref/netcore50/ru/System.Linq.xml",
        "ref/netcore50/zh-hans/System.Linq.xml",
        "ref/netcore50/zh-hant/System.Linq.xml",
        "ref/netstandard1.0/System.Linq.dll",
        "ref/netstandard1.0/System.Linq.xml",
        "ref/netstandard1.0/de/System.Linq.xml",
        "ref/netstandard1.0/es/System.Linq.xml",
        "ref/netstandard1.0/fr/System.Linq.xml",
        "ref/netstandard1.0/it/System.Linq.xml",
        "ref/netstandard1.0/ja/System.Linq.xml",
        "ref/netstandard1.0/ko/System.Linq.xml",
        "ref/netstandard1.0/ru/System.Linq.xml",
        "ref/netstandard1.0/zh-hans/System.Linq.xml",
        "ref/netstandard1.0/zh-hant/System.Linq.xml",
        "ref/netstandard1.6/System.Linq.dll",
        "ref/netstandard1.6/System.Linq.xml",
        "ref/netstandard1.6/de/System.Linq.xml",
        "ref/netstandard1.6/es/System.Linq.xml",
        "ref/netstandard1.6/fr/System.Linq.xml",
        "ref/netstandard1.6/it/System.Linq.xml",
        "ref/netstandard1.6/ja/System.Linq.xml",
        "ref/netstandard1.6/ko/System.Linq.xml",
        "ref/netstandard1.6/ru/System.Linq.xml",
        "ref/netstandard1.6/zh-hans/System.Linq.xml",
        "ref/netstandard1.6/zh-hant/System.Linq.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.linq.4.3.0.nupkg.sha512",
        "system.linq.nuspec"
      ]
    },
    "System.Linq.Expressions/4.3.0": {
      "sha512": "PGKkrd2khG4CnlyJwxwwaWWiSiWFNBGlgXvJpeO0xCXrZ89ODrQ6tjEWS/kOqZ8GwEOUATtKtzp1eRgmYNfclg==",
      "type": "package",
      "path": "system.linq.expressions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net463/System.Linq.Expressions.dll",
        "lib/netcore50/System.Linq.Expressions.dll",
        "lib/netstandard1.6/System.Linq.Expressions.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net463/System.Linq.Expressions.dll",
        "ref/netcore50/System.Linq.Expressions.dll",
        "ref/netcore50/System.Linq.Expressions.xml",
        "ref/netcore50/de/System.Linq.Expressions.xml",
        "ref/netcore50/es/System.Linq.Expressions.xml",
        "ref/netcore50/fr/System.Linq.Expressions.xml",
        "ref/netcore50/it/System.Linq.Expressions.xml",
        "ref/netcore50/ja/System.Linq.Expressions.xml",
        "ref/netcore50/ko/System.Linq.Expressions.xml",
        "ref/netcore50/ru/System.Linq.Expressions.xml",
        "ref/netcore50/zh-hans/System.Linq.Expressions.xml",
        "ref/netcore50/zh-hant/System.Linq.Expressions.xml",
        "ref/netstandard1.0/System.Linq.Expressions.dll",
        "ref/netstandard1.0/System.Linq.Expressions.xml",
        "ref/netstandard1.0/de/System.Linq.Expressions.xml",
        "ref/netstandard1.0/es/System.Linq.Expressions.xml",
        "ref/netstandard1.0/fr/System.Linq.Expressions.xml",
        "ref/netstandard1.0/it/System.Linq.Expressions.xml",
        "ref/netstandard1.0/ja/System.Linq.Expressions.xml",
        "ref/netstandard1.0/ko/System.Linq.Expressions.xml",
        "ref/netstandard1.0/ru/System.Linq.Expressions.xml",
        "ref/netstandard1.0/zh-hans/System.Linq.Expressions.xml",
        "ref/netstandard1.0/zh-hant/System.Linq.Expressions.xml",
        "ref/netstandard1.3/System.Linq.Expressions.dll",
        "ref/netstandard1.3/System.Linq.Expressions.xml",
        "ref/netstandard1.3/de/System.Linq.Expressions.xml",
        "ref/netstandard1.3/es/System.Linq.Expressions.xml",
        "ref/netstandard1.3/fr/System.Linq.Expressions.xml",
        "ref/netstandard1.3/it/System.Linq.Expressions.xml",
        "ref/netstandard1.3/ja/System.Linq.Expressions.xml",
        "ref/netstandard1.3/ko/System.Linq.Expressions.xml",
        "ref/netstandard1.3/ru/System.Linq.Expressions.xml",
        "ref/netstandard1.3/zh-hans/System.Linq.Expressions.xml",
        "ref/netstandard1.3/zh-hant/System.Linq.Expressions.xml",
        "ref/netstandard1.6/System.Linq.Expressions.dll",
        "ref/netstandard1.6/System.Linq.Expressions.xml",
        "ref/netstandard1.6/de/System.Linq.Expressions.xml",
        "ref/netstandard1.6/es/System.Linq.Expressions.xml",
        "ref/netstandard1.6/fr/System.Linq.Expressions.xml",
        "ref/netstandard1.6/it/System.Linq.Expressions.xml",
        "ref/netstandard1.6/ja/System.Linq.Expressions.xml",
        "ref/netstandard1.6/ko/System.Linq.Expressions.xml",
        "ref/netstandard1.6/ru/System.Linq.Expressions.xml",
        "ref/netstandard1.6/zh-hans/System.Linq.Expressions.xml",
        "ref/netstandard1.6/zh-hant/System.Linq.Expressions.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/System.Linq.Expressions.dll",
        "system.linq.expressions.4.3.0.nupkg.sha512",
        "system.linq.expressions.nuspec"
      ]
    },
    "System.ObjectModel/4.3.0": {
      "sha512": "bdX+80eKv9bN6K4N+d77OankKHGn6CH711a6fcOpMQu2Fckp/Ft4L/kW9WznHpyR0NRAvJutzOMHNNlBGvxQzQ==",
      "type": "package",
      "path": "system.objectmodel/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.ObjectModel.dll",
        "lib/netstandard1.3/System.ObjectModel.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.ObjectModel.dll",
        "ref/netcore50/System.ObjectModel.xml",
        "ref/netcore50/de/System.ObjectModel.xml",
        "ref/netcore50/es/System.ObjectModel.xml",
        "ref/netcore50/fr/System.ObjectModel.xml",
        "ref/netcore50/it/System.ObjectModel.xml",
        "ref/netcore50/ja/System.ObjectModel.xml",
        "ref/netcore50/ko/System.ObjectModel.xml",
        "ref/netcore50/ru/System.ObjectModel.xml",
        "ref/netcore50/zh-hans/System.ObjectModel.xml",
        "ref/netcore50/zh-hant/System.ObjectModel.xml",
        "ref/netstandard1.0/System.ObjectModel.dll",
        "ref/netstandard1.0/System.ObjectModel.xml",
        "ref/netstandard1.0/de/System.ObjectModel.xml",
        "ref/netstandard1.0/es/System.ObjectModel.xml",
        "ref/netstandard1.0/fr/System.ObjectModel.xml",
        "ref/netstandard1.0/it/System.ObjectModel.xml",
        "ref/netstandard1.0/ja/System.ObjectModel.xml",
        "ref/netstandard1.0/ko/System.ObjectModel.xml",
        "ref/netstandard1.0/ru/System.ObjectModel.xml",
        "ref/netstandard1.0/zh-hans/System.ObjectModel.xml",
        "ref/netstandard1.0/zh-hant/System.ObjectModel.xml",
        "ref/netstandard1.3/System.ObjectModel.dll",
        "ref/netstandard1.3/System.ObjectModel.xml",
        "ref/netstandard1.3/de/System.ObjectModel.xml",
        "ref/netstandard1.3/es/System.ObjectModel.xml",
        "ref/netstandard1.3/fr/System.ObjectModel.xml",
        "ref/netstandard1.3/it/System.ObjectModel.xml",
        "ref/netstandard1.3/ja/System.ObjectModel.xml",
        "ref/netstandard1.3/ko/System.ObjectModel.xml",
        "ref/netstandard1.3/ru/System.ObjectModel.xml",
        "ref/netstandard1.3/zh-hans/System.ObjectModel.xml",
        "ref/netstandard1.3/zh-hant/System.ObjectModel.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.objectmodel.4.3.0.nupkg.sha512",
        "system.objectmodel.nuspec"
      ]
    },
    "System.Reflection/4.3.0": {
      "sha512": "KMiAFoW7MfJGa9nDFNcfu+FpEdiHpWgTcS2HdMpDvt9saK3y/G4GwprPyzqjFH9NTaGPQeWNHU+iDlDILj96aQ==",
      "type": "package",
      "path": "system.reflection/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.Reflection.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.Reflection.dll",
        "ref/netcore50/System.Reflection.dll",
        "ref/netcore50/System.Reflection.xml",
        "ref/netcore50/de/System.Reflection.xml",
        "ref/netcore50/es/System.Reflection.xml",
        "ref/netcore50/fr/System.Reflection.xml",
        "ref/netcore50/it/System.Reflection.xml",
        "ref/netcore50/ja/System.Reflection.xml",
        "ref/netcore50/ko/System.Reflection.xml",
        "ref/netcore50/ru/System.Reflection.xml",
        "ref/netcore50/zh-hans/System.Reflection.xml",
        "ref/netcore50/zh-hant/System.Reflection.xml",
        "ref/netstandard1.0/System.Reflection.dll",
        "ref/netstandard1.0/System.Reflection.xml",
        "ref/netstandard1.0/de/System.Reflection.xml",
        "ref/netstandard1.0/es/System.Reflection.xml",
        "ref/netstandard1.0/fr/System.Reflection.xml",
        "ref/netstandard1.0/it/System.Reflection.xml",
        "ref/netstandard1.0/ja/System.Reflection.xml",
        "ref/netstandard1.0/ko/System.Reflection.xml",
        "ref/netstandard1.0/ru/System.Reflection.xml",
        "ref/netstandard1.0/zh-hans/System.Reflection.xml",
        "ref/netstandard1.0/zh-hant/System.Reflection.xml",
        "ref/netstandard1.3/System.Reflection.dll",
        "ref/netstandard1.3/System.Reflection.xml",
        "ref/netstandard1.3/de/System.Reflection.xml",
        "ref/netstandard1.3/es/System.Reflection.xml",
        "ref/netstandard1.3/fr/System.Reflection.xml",
        "ref/netstandard1.3/it/System.Reflection.xml",
        "ref/netstandard1.3/ja/System.Reflection.xml",
        "ref/netstandard1.3/ko/System.Reflection.xml",
        "ref/netstandard1.3/ru/System.Reflection.xml",
        "ref/netstandard1.3/zh-hans/System.Reflection.xml",
        "ref/netstandard1.3/zh-hant/System.Reflection.xml",
        "ref/netstandard1.5/System.Reflection.dll",
        "ref/netstandard1.5/System.Reflection.xml",
        "ref/netstandard1.5/de/System.Reflection.xml",
        "ref/netstandard1.5/es/System.Reflection.xml",
        "ref/netstandard1.5/fr/System.Reflection.xml",
        "ref/netstandard1.5/it/System.Reflection.xml",
        "ref/netstandard1.5/ja/System.Reflection.xml",
        "ref/netstandard1.5/ko/System.Reflection.xml",
        "ref/netstandard1.5/ru/System.Reflection.xml",
        "ref/netstandard1.5/zh-hans/System.Reflection.xml",
        "ref/netstandard1.5/zh-hant/System.Reflection.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.reflection.4.3.0.nupkg.sha512",
        "system.reflection.nuspec"
      ]
    },
    "System.Reflection.Emit/4.3.0": {
      "sha512": "228FG0jLcIwTVJyz8CLFKueVqQK36ANazUManGaJHkO0icjiIypKW7YLWLIWahyIkdh5M7mV2dJepllLyA1SKg==",
      "type": "package",
      "path": "system.reflection.emit/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/monotouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.Reflection.Emit.dll",
        "lib/netstandard1.3/System.Reflection.Emit.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/net45/_._",
        "ref/netstandard1.1/System.Reflection.Emit.dll",
        "ref/netstandard1.1/System.Reflection.Emit.xml",
        "ref/netstandard1.1/de/System.Reflection.Emit.xml",
        "ref/netstandard1.1/es/System.Reflection.Emit.xml",
        "ref/netstandard1.1/fr/System.Reflection.Emit.xml",
        "ref/netstandard1.1/it/System.Reflection.Emit.xml",
        "ref/netstandard1.1/ja/System.Reflection.Emit.xml",
        "ref/netstandard1.1/ko/System.Reflection.Emit.xml",
        "ref/netstandard1.1/ru/System.Reflection.Emit.xml",
        "ref/netstandard1.1/zh-hans/System.Reflection.Emit.xml",
        "ref/netstandard1.1/zh-hant/System.Reflection.Emit.xml",
        "ref/xamarinmac20/_._",
        "system.reflection.emit.4.3.0.nupkg.sha512",
        "system.reflection.emit.nuspec"
      ]
    },
    "System.Reflection.Emit.ILGeneration/4.3.0": {
      "sha512": "59tBslAk9733NXLrUJrwNZEzbMAcu8k344OYo+wfSVygcgZ9lgBdGIzH/nrg3LYhXceynyvTc8t5/GD4Ri0/ng==",
      "type": "package",
      "path": "system.reflection.emit.ilgeneration/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.Reflection.Emit.ILGeneration.dll",
        "lib/netstandard1.3/System.Reflection.Emit.ILGeneration.dll",
        "lib/portable-net45+wp8/_._",
        "lib/wp80/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netstandard1.0/System.Reflection.Emit.ILGeneration.dll",
        "ref/netstandard1.0/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/de/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/es/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/fr/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/it/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/ja/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/ko/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/ru/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/zh-hans/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/zh-hant/System.Reflection.Emit.ILGeneration.xml",
        "ref/portable-net45+wp8/_._",
        "ref/wp80/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/_._",
        "system.reflection.emit.ilgeneration.4.3.0.nupkg.sha512",
        "system.reflection.emit.ilgeneration.nuspec"
      ]
    },
    "System.Reflection.Emit.Lightweight/4.3.0": {
      "sha512": "oadVHGSMsTmZsAF864QYN1t1QzZjIcuKU3l2S9cZOwDdDueNTrqq1yRj7koFfIGEnKpt6NjpL3rOzRhs4ryOgA==",
      "type": "package",
      "path": "system.reflection.emit.lightweight/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.Reflection.Emit.Lightweight.dll",
        "lib/netstandard1.3/System.Reflection.Emit.Lightweight.dll",
        "lib/portable-net45+wp8/_._",
        "lib/wp80/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netstandard1.0/System.Reflection.Emit.Lightweight.dll",
        "ref/netstandard1.0/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/de/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/es/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/fr/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/it/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/ja/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/ko/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/ru/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/zh-hans/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/zh-hant/System.Reflection.Emit.Lightweight.xml",
        "ref/portable-net45+wp8/_._",
        "ref/wp80/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/_._",
        "system.reflection.emit.lightweight.4.3.0.nupkg.sha512",
        "system.reflection.emit.lightweight.nuspec"
      ]
    },
    "System.Reflection.Extensions/4.3.0": {
      "sha512": "rJkrJD3kBI5B712aRu4DpSIiHRtr6QlfZSQsb0hYHrDCZORXCFjQfoipo2LaMUHoT9i1B7j7MnfaEKWDFmFQNQ==",
      "type": "package",
      "path": "system.reflection.extensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Reflection.Extensions.dll",
        "ref/netcore50/System.Reflection.Extensions.xml",
        "ref/netcore50/de/System.Reflection.Extensions.xml",
        "ref/netcore50/es/System.Reflection.Extensions.xml",
        "ref/netcore50/fr/System.Reflection.Extensions.xml",
        "ref/netcore50/it/System.Reflection.Extensions.xml",
        "ref/netcore50/ja/System.Reflection.Extensions.xml",
        "ref/netcore50/ko/System.Reflection.Extensions.xml",
        "ref/netcore50/ru/System.Reflection.Extensions.xml",
        "ref/netcore50/zh-hans/System.Reflection.Extensions.xml",
        "ref/netcore50/zh-hant/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/System.Reflection.Extensions.dll",
        "ref/netstandard1.0/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/de/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/es/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/fr/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/it/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/ja/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/ko/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/ru/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/zh-hans/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/zh-hant/System.Reflection.Extensions.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.reflection.extensions.4.3.0.nupkg.sha512",
        "system.reflection.extensions.nuspec"
      ]
    },
    "System.Reflection.Primitives/4.3.0": {
      "sha512": "5RXItQz5As4xN2/YUDxdpsEkMhvw3e6aNveFXUn4Hl/udNTCNhnKp8lT9fnc3MhvGKh1baak5CovpuQUXHAlIA==",
      "type": "package",
      "path": "system.reflection.primitives/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Reflection.Primitives.dll",
        "ref/netcore50/System.Reflection.Primitives.xml",
        "ref/netcore50/de/System.Reflection.Primitives.xml",
        "ref/netcore50/es/System.Reflection.Primitives.xml",
        "ref/netcore50/fr/System.Reflection.Primitives.xml",
        "ref/netcore50/it/System.Reflection.Primitives.xml",
        "ref/netcore50/ja/System.Reflection.Primitives.xml",
        "ref/netcore50/ko/System.Reflection.Primitives.xml",
        "ref/netcore50/ru/System.Reflection.Primitives.xml",
        "ref/netcore50/zh-hans/System.Reflection.Primitives.xml",
        "ref/netcore50/zh-hant/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/System.Reflection.Primitives.dll",
        "ref/netstandard1.0/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/de/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/es/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/fr/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/it/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/ja/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/ko/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/ru/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/zh-hans/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/zh-hant/System.Reflection.Primitives.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.reflection.primitives.4.3.0.nupkg.sha512",
        "system.reflection.primitives.nuspec"
      ]
    },
    "System.Reflection.TypeExtensions/4.3.0": {
      "sha512": "7u6ulLcZbyxB5Gq0nMkQttcdBTx57ibzw+4IOXEfR+sXYQoHvjW5LTLyNr8O22UIMrqYbchJQJnos4eooYzYJA==",
      "type": "package",
      "path": "system.reflection.typeextensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Reflection.TypeExtensions.dll",
        "lib/net462/System.Reflection.TypeExtensions.dll",
        "lib/netcore50/System.Reflection.TypeExtensions.dll",
        "lib/netstandard1.5/System.Reflection.TypeExtensions.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Reflection.TypeExtensions.dll",
        "ref/net462/System.Reflection.TypeExtensions.dll",
        "ref/netstandard1.3/System.Reflection.TypeExtensions.dll",
        "ref/netstandard1.3/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/de/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/es/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/fr/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/it/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/ja/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/ko/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/ru/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/zh-hans/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/zh-hant/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/System.Reflection.TypeExtensions.dll",
        "ref/netstandard1.5/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/de/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/es/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/fr/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/it/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/ja/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/ko/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/ru/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/zh-hans/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/zh-hant/System.Reflection.TypeExtensions.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/System.Reflection.TypeExtensions.dll",
        "system.reflection.typeextensions.4.3.0.nupkg.sha512",
        "system.reflection.typeextensions.nuspec"
      ]
    },
    "System.Resources.ResourceManager/4.3.0": {
      "sha512": "/zrcPkkWdZmI4F92gL/TPumP98AVDu/Wxr3CSJGQQ+XN6wbRZcyfSKVoPo17ilb3iOr0cCRqJInGwNMolqhS8A==",
      "type": "package",
      "path": "system.resources.resourcemanager/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Resources.ResourceManager.dll",
        "ref/netcore50/System.Resources.ResourceManager.xml",
        "ref/netcore50/de/System.Resources.ResourceManager.xml",
        "ref/netcore50/es/System.Resources.ResourceManager.xml",
        "ref/netcore50/fr/System.Resources.ResourceManager.xml",
        "ref/netcore50/it/System.Resources.ResourceManager.xml",
        "ref/netcore50/ja/System.Resources.ResourceManager.xml",
        "ref/netcore50/ko/System.Resources.ResourceManager.xml",
        "ref/netcore50/ru/System.Resources.ResourceManager.xml",
        "ref/netcore50/zh-hans/System.Resources.ResourceManager.xml",
        "ref/netcore50/zh-hant/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/System.Resources.ResourceManager.dll",
        "ref/netstandard1.0/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/de/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/es/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/fr/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/it/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/ja/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/ko/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/ru/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/zh-hans/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/zh-hant/System.Resources.ResourceManager.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.resources.resourcemanager.4.3.0.nupkg.sha512",
        "system.resources.resourcemanager.nuspec"
      ]
    },
    "System.Runtime/4.3.0": {
      "sha512": "JufQi0vPQ0xGnAczR13AUFglDyVYt4Kqnz1AZaiKZ5+GICq0/1MH/mO/eAJHt/mHW1zjKBJd7kV26SrxddAhiw==",
      "type": "package",
      "path": "system.runtime/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.Runtime.dll",
        "lib/portable-net45+win8+wp80+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.Runtime.dll",
        "ref/netcore50/System.Runtime.dll",
        "ref/netcore50/System.Runtime.xml",
        "ref/netcore50/de/System.Runtime.xml",
        "ref/netcore50/es/System.Runtime.xml",
        "ref/netcore50/fr/System.Runtime.xml",
        "ref/netcore50/it/System.Runtime.xml",
        "ref/netcore50/ja/System.Runtime.xml",
        "ref/netcore50/ko/System.Runtime.xml",
        "ref/netcore50/ru/System.Runtime.xml",
        "ref/netcore50/zh-hans/System.Runtime.xml",
        "ref/netcore50/zh-hant/System.Runtime.xml",
        "ref/netstandard1.0/System.Runtime.dll",
        "ref/netstandard1.0/System.Runtime.xml",
        "ref/netstandard1.0/de/System.Runtime.xml",
        "ref/netstandard1.0/es/System.Runtime.xml",
        "ref/netstandard1.0/fr/System.Runtime.xml",
        "ref/netstandard1.0/it/System.Runtime.xml",
        "ref/netstandard1.0/ja/System.Runtime.xml",
        "ref/netstandard1.0/ko/System.Runtime.xml",
        "ref/netstandard1.0/ru/System.Runtime.xml",
        "ref/netstandard1.0/zh-hans/System.Runtime.xml",
        "ref/netstandard1.0/zh-hant/System.Runtime.xml",
        "ref/netstandard1.2/System.Runtime.dll",
        "ref/netstandard1.2/System.Runtime.xml",
        "ref/netstandard1.2/de/System.Runtime.xml",
        "ref/netstandard1.2/es/System.Runtime.xml",
        "ref/netstandard1.2/fr/System.Runtime.xml",
        "ref/netstandard1.2/it/System.Runtime.xml",
        "ref/netstandard1.2/ja/System.Runtime.xml",
        "ref/netstandard1.2/ko/System.Runtime.xml",
        "ref/netstandard1.2/ru/System.Runtime.xml",
        "ref/netstandard1.2/zh-hans/System.Runtime.xml",
        "ref/netstandard1.2/zh-hant/System.Runtime.xml",
        "ref/netstandard1.3/System.Runtime.dll",
        "ref/netstandard1.3/System.Runtime.xml",
        "ref/netstandard1.3/de/System.Runtime.xml",
        "ref/netstandard1.3/es/System.Runtime.xml",
        "ref/netstandard1.3/fr/System.Runtime.xml",
        "ref/netstandard1.3/it/System.Runtime.xml",
        "ref/netstandard1.3/ja/System.Runtime.xml",
        "ref/netstandard1.3/ko/System.Runtime.xml",
        "ref/netstandard1.3/ru/System.Runtime.xml",
        "ref/netstandard1.3/zh-hans/System.Runtime.xml",
        "ref/netstandard1.3/zh-hant/System.Runtime.xml",
        "ref/netstandard1.5/System.Runtime.dll",
        "ref/netstandard1.5/System.Runtime.xml",
        "ref/netstandard1.5/de/System.Runtime.xml",
        "ref/netstandard1.5/es/System.Runtime.xml",
        "ref/netstandard1.5/fr/System.Runtime.xml",
        "ref/netstandard1.5/it/System.Runtime.xml",
        "ref/netstandard1.5/ja/System.Runtime.xml",
        "ref/netstandard1.5/ko/System.Runtime.xml",
        "ref/netstandard1.5/ru/System.Runtime.xml",
        "ref/netstandard1.5/zh-hans/System.Runtime.xml",
        "ref/netstandard1.5/zh-hant/System.Runtime.xml",
        "ref/portable-net45+win8+wp80+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.runtime.4.3.0.nupkg.sha512",
        "system.runtime.nuspec"
      ]
    },
    "System.Runtime.CompilerServices.Unsafe/4.4.0": {
      "sha512": "9dLLuBxr5GNmOfl2jSMcsHuteEg32BEfUotmmUkmZjpR3RpVHE8YQwt0ow3p6prwA1ME8WqDVZqrr8z6H8G+Kw==",
      "type": "package",
      "path": "system.runtime.compilerservices.unsafe/4.4.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "lib/netstandard1.0/System.Runtime.CompilerServices.Unsafe.dll",
        "lib/netstandard1.0/System.Runtime.CompilerServices.Unsafe.xml",
        "lib/netstandard2.0/System.Runtime.CompilerServices.Unsafe.dll",
        "lib/netstandard2.0/System.Runtime.CompilerServices.Unsafe.xml",
        "ref/netstandard1.0/System.Runtime.CompilerServices.Unsafe.dll",
        "ref/netstandard1.0/System.Runtime.CompilerServices.Unsafe.xml",
        "ref/netstandard2.0/System.Runtime.CompilerServices.Unsafe.dll",
        "ref/netstandard2.0/System.Runtime.CompilerServices.Unsafe.xml",
        "system.runtime.compilerservices.unsafe.4.4.0.nupkg.sha512",
        "system.runtime.compilerservices.unsafe.nuspec",
        "useSharedDesignerContext.txt",
        "version.txt"
      ]
    },
    "System.Runtime.Extensions/4.3.0": {
      "sha512": "guW0uK0fn5fcJJ1tJVXYd7/1h5F+pea1r7FLSOz/f8vPEqbR2ZAknuRDvTQ8PzAilDveOxNjSfr0CHfIQfFk8g==",
      "type": "package",
      "path": "system.runtime.extensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.Runtime.Extensions.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.Runtime.Extensions.dll",
        "ref/netcore50/System.Runtime.Extensions.dll",
        "ref/netcore50/System.Runtime.Extensions.xml",
        "ref/netcore50/de/System.Runtime.Extensions.xml",
        "ref/netcore50/es/System.Runtime.Extensions.xml",
        "ref/netcore50/fr/System.Runtime.Extensions.xml",
        "ref/netcore50/it/System.Runtime.Extensions.xml",
        "ref/netcore50/ja/System.Runtime.Extensions.xml",
        "ref/netcore50/ko/System.Runtime.Extensions.xml",
        "ref/netcore50/ru/System.Runtime.Extensions.xml",
        "ref/netcore50/zh-hans/System.Runtime.Extensions.xml",
        "ref/netcore50/zh-hant/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/System.Runtime.Extensions.dll",
        "ref/netstandard1.0/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/de/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/es/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/fr/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/it/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/ja/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/ko/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/ru/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/zh-hans/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/zh-hant/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/System.Runtime.Extensions.dll",
        "ref/netstandard1.3/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/de/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/es/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/fr/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/it/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/ja/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/ko/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/ru/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/zh-hans/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/zh-hant/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/System.Runtime.Extensions.dll",
        "ref/netstandard1.5/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/de/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/es/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/fr/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/it/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/ja/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/ko/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/ru/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/zh-hans/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/zh-hant/System.Runtime.Extensions.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.runtime.extensions.4.3.0.nupkg.sha512",
        "system.runtime.extensions.nuspec"
      ]
    },
    "System.Runtime.Handles/4.3.0": {
      "sha512": "OKiSUN7DmTWeYb3l51A7EYaeNMnvxwE249YtZz7yooT4gOZhmTjIn48KgSsw2k2lYdLgTKNJw/ZIfSElwDRVgg==",
      "type": "package",
      "path": "system.runtime.handles/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/_._",
        "ref/netstandard1.3/System.Runtime.Handles.dll",
        "ref/netstandard1.3/System.Runtime.Handles.xml",
        "ref/netstandard1.3/de/System.Runtime.Handles.xml",
        "ref/netstandard1.3/es/System.Runtime.Handles.xml",
        "ref/netstandard1.3/fr/System.Runtime.Handles.xml",
        "ref/netstandard1.3/it/System.Runtime.Handles.xml",
        "ref/netstandard1.3/ja/System.Runtime.Handles.xml",
        "ref/netstandard1.3/ko/System.Runtime.Handles.xml",
        "ref/netstandard1.3/ru/System.Runtime.Handles.xml",
        "ref/netstandard1.3/zh-hans/System.Runtime.Handles.xml",
        "ref/netstandard1.3/zh-hant/System.Runtime.Handles.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.runtime.handles.4.3.0.nupkg.sha512",
        "system.runtime.handles.nuspec"
      ]
    },
    "System.Runtime.InteropServices/4.3.0": {
      "sha512": "uv1ynXqiMK8mp1GM3jDqPCFN66eJ5w5XNomaK2XD+TuCroNTLFGeZ+WCmBMcBDyTFKou3P6cR6J/QsaqDp7fGQ==",
      "type": "package",
      "path": "system.runtime.interopservices/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.Runtime.InteropServices.dll",
        "lib/net463/System.Runtime.InteropServices.dll",
        "lib/portable-net45+win8+wpa81/_._",
        "lib/win8/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.Runtime.InteropServices.dll",
        "ref/net463/System.Runtime.InteropServices.dll",
        "ref/netcore50/System.Runtime.InteropServices.dll",
        "ref/netcore50/System.Runtime.InteropServices.xml",
        "ref/netcore50/de/System.Runtime.InteropServices.xml",
        "ref/netcore50/es/System.Runtime.InteropServices.xml",
        "ref/netcore50/fr/System.Runtime.InteropServices.xml",
        "ref/netcore50/it/System.Runtime.InteropServices.xml",
        "ref/netcore50/ja/System.Runtime.InteropServices.xml",
        "ref/netcore50/ko/System.Runtime.InteropServices.xml",
        "ref/netcore50/ru/System.Runtime.InteropServices.xml",
        "ref/netcore50/zh-hans/System.Runtime.InteropServices.xml",
        "ref/netcore50/zh-hant/System.Runtime.InteropServices.xml",
        "ref/netcoreapp1.1/System.Runtime.InteropServices.dll",
        "ref/netstandard1.1/System.Runtime.InteropServices.dll",
        "ref/netstandard1.1/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/de/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/es/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/fr/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/it/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/ja/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/ko/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/ru/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/zh-hans/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/zh-hant/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/System.Runtime.InteropServices.dll",
        "ref/netstandard1.2/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/de/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/es/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/fr/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/it/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/ja/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/ko/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/ru/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/zh-hans/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/zh-hant/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/System.Runtime.InteropServices.dll",
        "ref/netstandard1.3/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/de/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/es/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/fr/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/it/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/ja/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/ko/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/ru/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/zh-hans/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/zh-hant/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/System.Runtime.InteropServices.dll",
        "ref/netstandard1.5/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/de/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/es/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/fr/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/it/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/ja/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/ko/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/ru/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/zh-hans/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/zh-hant/System.Runtime.InteropServices.xml",
        "ref/portable-net45+win8+wpa81/_._",
        "ref/win8/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.runtime.interopservices.4.3.0.nupkg.sha512",
        "system.runtime.interopservices.nuspec"
      ]
    },
    "System.Runtime.Serialization.Formatters/4.3.0": {
      "sha512": "KT591AkTNFOTbhZlaeMVvfax3RqhH1EJlcwF50Wm7sfnBLuHiOeZRRKrr1ns3NESkM20KPZ5Ol/ueMq5vg4QoQ==",
      "type": "package",
      "path": "system.runtime.serialization.formatters/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Runtime.Serialization.Formatters.dll",
        "lib/netstandard1.4/System.Runtime.Serialization.Formatters.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Runtime.Serialization.Formatters.dll",
        "ref/netstandard1.3/System.Runtime.Serialization.Formatters.dll",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.runtime.serialization.formatters.4.3.0.nupkg.sha512",
        "system.runtime.serialization.formatters.nuspec"
      ]
    },
    "System.Runtime.Serialization.Primitives/4.3.0": {
      "sha512": "Wz+0KOukJGAlXjtKr+5Xpuxf8+c8739RI1C+A2BoQZT+wMCCoMDDdO8/4IRHfaVINqL78GO8dW8G2lW/e45Mcw==",
      "type": "package",
      "path": "system.runtime.serialization.primitives/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net46/System.Runtime.Serialization.Primitives.dll",
        "lib/netcore50/System.Runtime.Serialization.Primitives.dll",
        "lib/netstandard1.3/System.Runtime.Serialization.Primitives.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net46/System.Runtime.Serialization.Primitives.dll",
        "ref/netcore50/System.Runtime.Serialization.Primitives.dll",
        "ref/netcore50/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/de/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/es/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/fr/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/it/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/ja/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/ko/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/ru/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/zh-hans/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/zh-hant/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/System.Runtime.Serialization.Primitives.dll",
        "ref/netstandard1.0/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/de/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/es/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/fr/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/it/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/ja/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/ko/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/ru/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/zh-hans/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/zh-hant/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/System.Runtime.Serialization.Primitives.dll",
        "ref/netstandard1.3/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/de/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/es/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/fr/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/it/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/ja/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/ko/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/ru/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/zh-hans/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/zh-hant/System.Runtime.Serialization.Primitives.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/System.Runtime.Serialization.Primitives.dll",
        "system.runtime.serialization.primitives.4.3.0.nupkg.sha512",
        "system.runtime.serialization.primitives.nuspec"
      ]
    },
    "System.Text.Encoding/4.3.0": {
      "sha512": "BiIg+KWaSDOITze6jGQynxg64naAPtqGHBwDrLaCtixsa5bKiR8dpPOHA7ge3C0JJQizJE+sfkz1wV+BAKAYZw==",
      "type": "package",
      "path": "system.text.encoding/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Text.Encoding.dll",
        "ref/netcore50/System.Text.Encoding.xml",
        "ref/netcore50/de/System.Text.Encoding.xml",
        "ref/netcore50/es/System.Text.Encoding.xml",
        "ref/netcore50/fr/System.Text.Encoding.xml",
        "ref/netcore50/it/System.Text.Encoding.xml",
        "ref/netcore50/ja/System.Text.Encoding.xml",
        "ref/netcore50/ko/System.Text.Encoding.xml",
        "ref/netcore50/ru/System.Text.Encoding.xml",
        "ref/netcore50/zh-hans/System.Text.Encoding.xml",
        "ref/netcore50/zh-hant/System.Text.Encoding.xml",
        "ref/netstandard1.0/System.Text.Encoding.dll",
        "ref/netstandard1.0/System.Text.Encoding.xml",
        "ref/netstandard1.0/de/System.Text.Encoding.xml",
        "ref/netstandard1.0/es/System.Text.Encoding.xml",
        "ref/netstandard1.0/fr/System.Text.Encoding.xml",
        "ref/netstandard1.0/it/System.Text.Encoding.xml",
        "ref/netstandard1.0/ja/System.Text.Encoding.xml",
        "ref/netstandard1.0/ko/System.Text.Encoding.xml",
        "ref/netstandard1.0/ru/System.Text.Encoding.xml",
        "ref/netstandard1.0/zh-hans/System.Text.Encoding.xml",
        "ref/netstandard1.0/zh-hant/System.Text.Encoding.xml",
        "ref/netstandard1.3/System.Text.Encoding.dll",
        "ref/netstandard1.3/System.Text.Encoding.xml",
        "ref/netstandard1.3/de/System.Text.Encoding.xml",
        "ref/netstandard1.3/es/System.Text.Encoding.xml",
        "ref/netstandard1.3/fr/System.Text.Encoding.xml",
        "ref/netstandard1.3/it/System.Text.Encoding.xml",
        "ref/netstandard1.3/ja/System.Text.Encoding.xml",
        "ref/netstandard1.3/ko/System.Text.Encoding.xml",
        "ref/netstandard1.3/ru/System.Text.Encoding.xml",
        "ref/netstandard1.3/zh-hans/System.Text.Encoding.xml",
        "ref/netstandard1.3/zh-hant/System.Text.Encoding.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.text.encoding.4.3.0.nupkg.sha512",
        "system.text.encoding.nuspec"
      ]
    },
    "System.Text.Encoding.Extensions/4.3.0": {
      "sha512": "YVMK0Bt/A43RmwizJoZ22ei2nmrhobgeiYwFzC4YAN+nue8RF6djXDMog0UCn+brerQoYVyaS+ghy9P/MUVcmw==",
      "type": "package",
      "path": "system.text.encoding.extensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Text.Encoding.Extensions.dll",
        "ref/netcore50/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/de/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/es/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/fr/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/it/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/ja/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/ko/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/ru/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/zh-hans/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/zh-hant/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/System.Text.Encoding.Extensions.dll",
        "ref/netstandard1.0/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/de/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/es/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/fr/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/it/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/ja/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/ko/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/ru/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/zh-hans/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/zh-hant/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/System.Text.Encoding.Extensions.dll",
        "ref/netstandard1.3/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/de/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/es/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/fr/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/it/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/ja/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/ko/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/ru/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/zh-hans/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/zh-hant/System.Text.Encoding.Extensions.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.text.encoding.extensions.4.3.0.nupkg.sha512",
        "system.text.encoding.extensions.nuspec"
      ]
    },
    "System.Text.RegularExpressions/4.3.0": {
      "sha512": "RpT2DA+L660cBt1FssIE9CAGpLFdFPuheB7pLpKpn6ZXNby7jDERe8Ua/Ne2xGiwLVG2JOqziiaVCGDon5sKFA==",
      "type": "package",
      "path": "system.text.regularexpressions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net463/System.Text.RegularExpressions.dll",
        "lib/netcore50/System.Text.RegularExpressions.dll",
        "lib/netstandard1.6/System.Text.RegularExpressions.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net463/System.Text.RegularExpressions.dll",
        "ref/netcore50/System.Text.RegularExpressions.dll",
        "ref/netcore50/System.Text.RegularExpressions.xml",
        "ref/netcore50/de/System.Text.RegularExpressions.xml",
        "ref/netcore50/es/System.Text.RegularExpressions.xml",
        "ref/netcore50/fr/System.Text.RegularExpressions.xml",
        "ref/netcore50/it/System.Text.RegularExpressions.xml",
        "ref/netcore50/ja/System.Text.RegularExpressions.xml",
        "ref/netcore50/ko/System.Text.RegularExpressions.xml",
        "ref/netcore50/ru/System.Text.RegularExpressions.xml",
        "ref/netcore50/zh-hans/System.Text.RegularExpressions.xml",
        "ref/netcore50/zh-hant/System.Text.RegularExpressions.xml",
        "ref/netcoreapp1.1/System.Text.RegularExpressions.dll",
        "ref/netstandard1.0/System.Text.RegularExpressions.dll",
        "ref/netstandard1.0/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/de/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/es/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/fr/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/it/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/ja/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/ko/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/ru/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/zh-hans/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/zh-hant/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/System.Text.RegularExpressions.dll",
        "ref/netstandard1.3/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/de/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/es/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/fr/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/it/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/ja/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/ko/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/ru/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/zh-hans/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/zh-hant/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/System.Text.RegularExpressions.dll",
        "ref/netstandard1.6/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/de/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/es/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/fr/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/it/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/ja/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/ko/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/ru/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/zh-hans/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/zh-hant/System.Text.RegularExpressions.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.text.regularexpressions.4.3.0.nupkg.sha512",
        "system.text.regularexpressions.nuspec"
      ]
    },
    "System.Threading/4.3.0": {
      "sha512": "VkUS0kOBcUf3Wwm0TSbrevDDZ6BlM+b/HRiapRFWjM5O0NS0LviG0glKmFK+hhPDd1XFeSdU1GmlLhb2CoVpIw==",
      "type": "package",
      "path": "system.threading/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.Threading.dll",
        "lib/netstandard1.3/System.Threading.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Threading.dll",
        "ref/netcore50/System.Threading.xml",
        "ref/netcore50/de/System.Threading.xml",
        "ref/netcore50/es/System.Threading.xml",
        "ref/netcore50/fr/System.Threading.xml",
        "ref/netcore50/it/System.Threading.xml",
        "ref/netcore50/ja/System.Threading.xml",
        "ref/netcore50/ko/System.Threading.xml",
        "ref/netcore50/ru/System.Threading.xml",
        "ref/netcore50/zh-hans/System.Threading.xml",
        "ref/netcore50/zh-hant/System.Threading.xml",
        "ref/netstandard1.0/System.Threading.dll",
        "ref/netstandard1.0/System.Threading.xml",
        "ref/netstandard1.0/de/System.Threading.xml",
        "ref/netstandard1.0/es/System.Threading.xml",
        "ref/netstandard1.0/fr/System.Threading.xml",
        "ref/netstandard1.0/it/System.Threading.xml",
        "ref/netstandard1.0/ja/System.Threading.xml",
        "ref/netstandard1.0/ko/System.Threading.xml",
        "ref/netstandard1.0/ru/System.Threading.xml",
        "ref/netstandard1.0/zh-hans/System.Threading.xml",
        "ref/netstandard1.0/zh-hant/System.Threading.xml",
        "ref/netstandard1.3/System.Threading.dll",
        "ref/netstandard1.3/System.Threading.xml",
        "ref/netstandard1.3/de/System.Threading.xml",
        "ref/netstandard1.3/es/System.Threading.xml",
        "ref/netstandard1.3/fr/System.Threading.xml",
        "ref/netstandard1.3/it/System.Threading.xml",
        "ref/netstandard1.3/ja/System.Threading.xml",
        "ref/netstandard1.3/ko/System.Threading.xml",
        "ref/netstandard1.3/ru/System.Threading.xml",
        "ref/netstandard1.3/zh-hans/System.Threading.xml",
        "ref/netstandard1.3/zh-hant/System.Threading.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/System.Threading.dll",
        "system.threading.4.3.0.nupkg.sha512",
        "system.threading.nuspec"
      ]
    },
    "System.Threading.Tasks/4.3.0": {
      "sha512": "LbSxKEdOUhVe8BezB/9uOGGppt+nZf6e1VFyw6v3DN6lqitm0OSn2uXMOdtP0M3W4iMcqcivm2J6UgqiwwnXiA==",
      "type": "package",
      "path": "system.threading.tasks/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Threading.Tasks.dll",
        "ref/netcore50/System.Threading.Tasks.xml",
        "ref/netcore50/de/System.Threading.Tasks.xml",
        "ref/netcore50/es/System.Threading.Tasks.xml",
        "ref/netcore50/fr/System.Threading.Tasks.xml",
        "ref/netcore50/it/System.Threading.Tasks.xml",
        "ref/netcore50/ja/System.Threading.Tasks.xml",
        "ref/netcore50/ko/System.Threading.Tasks.xml",
        "ref/netcore50/ru/System.Threading.Tasks.xml",
        "ref/netcore50/zh-hans/System.Threading.Tasks.xml",
        "ref/netcore50/zh-hant/System.Threading.Tasks.xml",
        "ref/netstandard1.0/System.Threading.Tasks.dll",
        "ref/netstandard1.0/System.Threading.Tasks.xml",
        "ref/netstandard1.0/de/System.Threading.Tasks.xml",
        "ref/netstandard1.0/es/System.Threading.Tasks.xml",
        "ref/netstandard1.0/fr/System.Threading.Tasks.xml",
        "ref/netstandard1.0/it/System.Threading.Tasks.xml",
        "ref/netstandard1.0/ja/System.Threading.Tasks.xml",
        "ref/netstandard1.0/ko/System.Threading.Tasks.xml",
        "ref/netstandard1.0/ru/System.Threading.Tasks.xml",
        "ref/netstandard1.0/zh-hans/System.Threading.Tasks.xml",
        "ref/netstandard1.0/zh-hant/System.Threading.Tasks.xml",
        "ref/netstandard1.3/System.Threading.Tasks.dll",
        "ref/netstandard1.3/System.Threading.Tasks.xml",
        "ref/netstandard1.3/de/System.Threading.Tasks.xml",
        "ref/netstandard1.3/es/System.Threading.Tasks.xml",
        "ref/netstandard1.3/fr/System.Threading.Tasks.xml",
        "ref/netstandard1.3/it/System.Threading.Tasks.xml",
        "ref/netstandard1.3/ja/System.Threading.Tasks.xml",
        "ref/netstandard1.3/ko/System.Threading.Tasks.xml",
        "ref/netstandard1.3/ru/System.Threading.Tasks.xml",
        "ref/netstandard1.3/zh-hans/System.Threading.Tasks.xml",
        "ref/netstandard1.3/zh-hant/System.Threading.Tasks.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.threading.tasks.4.3.0.nupkg.sha512",
        "system.threading.tasks.nuspec"
      ]
    },
    "System.Threading.Tasks.Extensions/4.3.0": {
      "sha512": "npvJkVKl5rKXrtl1Kkm6OhOUaYGEiF9wFbppFRWSMoApKzt2PiPHT2Bb8a5sAWxprvdOAtvaARS9QYMznEUtug==",
      "type": "package",
      "path": "system.threading.tasks.extensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/netstandard1.0/System.Threading.Tasks.Extensions.dll",
        "lib/netstandard1.0/System.Threading.Tasks.Extensions.xml",
        "lib/portable-net45+win8+wp8+wpa81/System.Threading.Tasks.Extensions.dll",
        "lib/portable-net45+win8+wp8+wpa81/System.Threading.Tasks.Extensions.xml",
        "system.threading.tasks.extensions.4.3.0.nupkg.sha512",
        "system.threading.tasks.extensions.nuspec"
      ]
    },
    "System.Xml.ReaderWriter/4.3.0": {
      "sha512": "GrprA+Z0RUXaR4N7/eW71j1rgMnEnEVlgii49GZyAjTH7uliMnrOU3HNFBr6fEDBCJCIdlVNq9hHbaDR621XBA==",
      "type": "package",
      "path": "system.xml.readerwriter/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net46/System.Xml.ReaderWriter.dll",
        "lib/netcore50/System.Xml.ReaderWriter.dll",
        "lib/netstandard1.3/System.Xml.ReaderWriter.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net46/System.Xml.ReaderWriter.dll",
        "ref/netcore50/System.Xml.ReaderWriter.dll",
        "ref/netcore50/System.Xml.ReaderWriter.xml",
        "ref/netcore50/de/System.Xml.ReaderWriter.xml",
        "ref/netcore50/es/System.Xml.ReaderWriter.xml",
        "ref/netcore50/fr/System.Xml.ReaderWriter.xml",
        "ref/netcore50/it/System.Xml.ReaderWriter.xml",
        "ref/netcore50/ja/System.Xml.ReaderWriter.xml",
        "ref/netcore50/ko/System.Xml.ReaderWriter.xml",
        "ref/netcore50/ru/System.Xml.ReaderWriter.xml",
        "ref/netcore50/zh-hans/System.Xml.ReaderWriter.xml",
        "ref/netcore50/zh-hant/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/System.Xml.ReaderWriter.dll",
        "ref/netstandard1.0/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/de/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/es/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/fr/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/it/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/ja/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/ko/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/ru/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/zh-hans/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/zh-hant/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/System.Xml.ReaderWriter.dll",
        "ref/netstandard1.3/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/de/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/es/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/fr/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/it/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/ja/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/ko/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/ru/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/zh-hans/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/zh-hant/System.Xml.ReaderWriter.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.xml.readerwriter.4.3.0.nupkg.sha512",
        "system.xml.readerwriter.nuspec"
      ]
    },
    "System.Xml.XmlDocument/4.3.0": {
      "sha512": "lJ8AxvkX7GQxpC6GFCeBj8ThYVyQczx2+f/cWHJU8tjS7YfI6Cv6bon70jVEgs2CiFbmmM8b9j1oZVx0dSI2Ww==",
      "type": "package",
      "path": "system.xml.xmldocument/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Xml.XmlDocument.dll",
        "lib/netstandard1.3/System.Xml.XmlDocument.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Xml.XmlDocument.dll",
        "ref/netstandard1.3/System.Xml.XmlDocument.dll",
        "ref/netstandard1.3/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/de/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/es/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/fr/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/it/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/ja/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/ko/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/ru/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/zh-hans/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/zh-hant/System.Xml.XmlDocument.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.xml.xmldocument.4.3.0.nupkg.sha512",
        "system.xml.xmldocument.nuspec"
      ]
    }
  },
  "projectFileDependencyGroups": {
    ".NETCoreApp,Version=v2.0": [
      "Accord.MachineLearning >= 3.8.0",
      "Microsoft.Extensions.Configuration >= 2.0.0",
      "Microsoft.NETCore.App >= 2.0.0",
      "Newtonsoft.Json >= 10.0.3"
    ]
  },
  "packageFolders": {
    "C:\\Users\\Mats\\.nuget\\packages\\": {},
    "C:\\Program Files\\dotnet\\sdk\\NuGetFallbackFolder": {}
  },
  "project": {
    "version": "1.0.0",
    "restoreSettings": {
      "hideWarningsAndErrors": true
    },
    "restore": {
      "projectUniqueName": "D:\\Skoleting\\master\\masterDotnet\\master\\master.csproj",
      "projectName": "master",
      "projectPath": "D:\\Skoleting\\master\\masterDotnet\\master\\master.csproj",
      "packagesPath": "C:\\Users\\Mats\\.nuget\\packages\\",
      "outputPath": "D:\\Skoleting\\master\\masterDotnet\\master\\obj\\",
      "projectStyle": "PackageReference",
      "fallbackFolders": [
        "C:\\Program Files\\dotnet\\sdk\\NuGetFallbackFolder"
      ],
      "configFilePaths": [
        "C:\\Users\\Mats\\AppData\\Roaming\\NuGet\\NuGet.Config",
        "C:\\Program Files (x86)\\NuGet\\Config\\Microsoft.VisualStudio.Offline.config"
      ],
      "originalTargetFrameworks": [
        "netcoreapp2.0"
      ],
      "sources": {
        "C:\\Program Files (x86)\\Microsoft SDKs\\NuGetPackages\\": {},
        "https://api.nuget.org/v3/index.json": {}
      },
      "frameworks": {
        "netcoreapp2.0": {
          "projectReferences": {}
        }
      },
      "warningProperties": {
        "warnAsError": [
          "NU1605"
        ]
      }
    },
    "frameworks": {
      "netcoreapp2.0": {
        "dependencies": {
          "Accord.MachineLearning": {
            "target": "Package",
            "version": "[3.8.0, )"
          },
          "Microsoft.Extensions.Configuration": {
            "target": "Package",
            "version": "[2.0.0, )"
          },
          "Microsoft.NETCore.App": {
            "target": "Package",
            "version": "[2.0.0, )",
            "autoReferenced": true
          },
          "Newtonsoft.Json": {
            "target": "Package",
            "version": "[10.0.3, )"
          }
        },
        "imports": [
          "net461"
        ],
        "assetTargetFallback": true,
        "warn": true
      }
    }
  }
}
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blob 4301�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using master.SpotifyAPI;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;

namespace master.UserService
{
    class UserAgent
    {
        private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<string> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;

        public UserAgent(string id, JObject postResponse, ref HttpClient client, ref SpotifyData data)
        {
            this.UserId = id;
            this.HttpClient = client;
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(ref client, postResponse);
            this.Data = data;
            OutboundNotifications = new List<string>();
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2017, 08, 20);
            FollowedArtists = new List<string>();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        private List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public void UpdateOutboundResources()
        {
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            OutboundNotifications.AddRange(newObjects.Select(obj => obj["uri"].ToString()));
            Console.WriteLine("Printing notifications");
            OutboundNotifications.ForEach(elem => Console.WriteLine(elem));
            LastNotificationUpdate = DateTime.Now;
        }
    }
}
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blob 1103�using System;
using System.Collections.Generic;
using System.Text;

namespace master.Scheduling
{
    class GreedyScheduler : Scheduler
    {
        private string userID;
        private List<INotification> notifications;

        public GreedyScheduler(string userID, List<INotification> unsortedNotifications) : base(userID, unsortedNotifications)
        {

        }

        protected override void orderNotifications()
        {
            notifications.Sort(compareNotificationsData);
        }

        protected override void sendNotification()
        {
            throw new NotImplementedException();
        }

        private int compareNotificationsData(INotification notX, INotification notY)
        {
            double totalX = notX.Score / notX.DataCost;
            double totalY = notY.Score / notY.DataCost;

            if (totalX < totalY)
            {
                return -1;
            }
            else if(totalX == totalY)
            {
                return 0;
            }
            return 1;
        }

    }
}
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commit 235�tree 149c51da6770ad9bfb13512dcee25622c9747a8b
parent 9eb8e26f6ef990eab195f20fa98c13ecef7b7123
author Mats Jonassen <matsj54@gmail.com> 1526465632 +0200
committer Mats Jonassen <matsj54@gmail.com> 1526465632 +0200

User starts and runs
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blob 476�<Project Sdk="Microsoft.NET.Sdk">

  <PropertyGroup>
    <OutputType>Exe</OutputType>
    <TargetFramework>netcoreapp2.0</TargetFramework>
    <StartupObject>master.Start</StartupObject>
  </PropertyGroup>

  <ItemGroup>
    <PackageReference Include="Accord.MachineLearning" Version="3.8.0" />
    <PackageReference Include="Microsoft.Extensions.Configuration" Version="2.0.1" />
    <PackageReference Include="Newtonsoft.Json" Version="11.0.1" />
  </ItemGroup>

</Project>
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blob 3130�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using Newtonsoft.Json.Linq;

namespace master.UserService
{
    class UserTokenManager
    {
        private HttpClient HttpClient;
        private string AccessToken;
        private DateTime TokenExpiresAt;
        private string refreshToken;

        internal UserTokenManager(ref HttpClient client, JObject postResponse)
        {
            this.HttpClient = client;
            this.AccessToken = postResponse["access_token"].ToString();
            double expiresIn = double.Parse(postResponse["expires_in"].ToString());
            this.TokenExpiresAt = DateTime.Now.AddSeconds(expiresIn);
            this.refreshToken = postResponse["refresh_token"].ToString();
        }

        public bool TokenIsValid()
        {
            return TokenExpiresAt > DateTime.Now.AddSeconds(60);
        }
        
        // The UserService needs access to the users token, as its request headers will not be default
        public string getAccessToken()
        {
            if(!TokenIsValid())
            {
                // Token is about to expire
                this.RefreshAccessToken();
            }
            return AccessToken;
        }

        public void RefreshAccessToken()
        {
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string uri = "https://accounts.spotify.com/api/token";

            string authorization = string.Format("{0}:{1}", clientID, clientSecret);
            Encoding encoding = Encoding.UTF8;
            string base64Auth = Convert.ToBase64String(encoding.GetBytes(authorization));

            KeyValuePair<string, string> postGrantBody = new KeyValuePair<string, string>("grant_type", "refresh_token");
            KeyValuePair<string, string> postToken = new KeyValuePair<string, string>("refresh_token", refreshToken);
            List<KeyValuePair<string, string>> postBody = new List<KeyValuePair<string, string>>();
            postBody.Add(postGrantBody);
            postBody.Add(postToken);
            HttpContent content = new FormUrlEncodedContent(postBody);
            content.Headers.TryAddWithoutValidation("Authorization", string.Format("Bearer {0}", AccessToken));
            HttpRequestMessage reqMsg = new HttpRequestMessage(HttpMethod.Post, uri);
            reqMsg.Content = content;
            HttpResponseMessage postResponse = HttpClient.SendAsync(reqMsg).Result;

            JObject response = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string expiresIn = response["expires_in"].ToString();

            this.TokenExpiresAt = DateTime.Now.AddSeconds(double.Parse(expiresIn));
            this.AccessToken = response["access_token"].ToString();
        }
    }
}
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blob 847�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using System.Threading.Tasks;

namespace master.SpotifyAPI
{
    class SpotifyAPIClient2
    {
        private HttpClient HttpClient;
        private string ApiBase = "https://api.spotify.com/v1/";
        private string Callback;
        private TokenManager TokenManager;

        public SpotifyAPIClient2()
        {
            this.HttpClient = new HttpClient();
            this.TokenManager = new TokenManager(ref this.HttpClient);
        }

        private Task<HttpResponseMessage> GetAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetAsync(uri);
        }

    }
}
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blob 846�import csv
from sklearn.ensemble import RandomForestRegressor
import numpy as np

def createRegr(testmode = False):
    data_X = list()
    data_Y = list()
    with open('E:masterData/spotify-click-data-processed.csv', 'r') as csvfile:
        next(csvfile)
        data = np.loadtxt(csvfile, delimiter=',')
    data_X = data[:,:-1]
    data_Y = data[:,-1:]

    if testmode:
        third = int(len(data_X) / 3)
        '''
        train_X = data_X[:2*third]
        train_Y = data_Y[:2*third]
        '''
        train_X = data_X[:2*third]
        train_Y = data_Y[:2*third]
        
    else:
        train_X = data_X
        train_Y = data_Y


    regr = RandomForestRegressor(n_estimators=10)
    regr.max_depth = 10
    regr.fit(train_X, train_Y.ravel())

    regr.mean = np.mean(train_Y)

    return regr
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blob 1009�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using Newtonsoft.Json.Linq;

namespace master.Scheduling
{
    abstract class Scheduler
    {
        List<INotification> notifications;
        string firebaseURL;
        HttpClient client;

        protected Scheduler(List<INotification> unsortedNotifications, HttpClient client)
        { 
            notifications = unsortedNotifications;
            this.client = client;
        }

        /*
        protected void sendNotification()
        {
            string uri = "Firebase URL here";
            INotification notification = notifications[0];
            HttpRequestMessage req = new HttpRequestMessage(HttpMethod.Post, uri);
            req.Content = new StringContent(notification.PushNotification.ToString(), Encoding.UTF8, "application/json");
            client.SendAsync(req);
        }
        */
        protected abstract void orderNotifications();

    }
}
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blob 149�{
  "version": 1,
  "dgSpecHash": "GI8oopVfRlJeGZy9yhQqDPXRLyX75BqmQ9JVrznlx1XK+AxFCgN90pDLQvGwFhxd6h/T4fqVZXnTcZkRwWp/Aw==",
  "success": true
}
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blob 174150�{
  "version": 3,
  "targets": {
    ".NETCoreApp,Version=v2.0": {
      "Microsoft.CSharp/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Dynamic.Runtime": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Linq": "4.3.0",
          "System.Linq.Expressions": "4.3.0",
          "System.ObjectModel": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Extensions": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Reflection.TypeExtensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/Microsoft.CSharp.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/Microsoft.CSharp.dll": {}
        }
      },
      "Microsoft.Extensions.Configuration/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.Extensions.Configuration.Abstractions": "2.0.0"
        },
        "compile": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.dll": {}
        }
      },
      "Microsoft.Extensions.Configuration.Abstractions/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.Extensions.Primitives": "2.0.0"
        },
        "compile": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.Abstractions.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.Abstractions.dll": {}
        }
      },
      "Microsoft.Extensions.Primitives/2.0.0": {
        "type": "package",
        "dependencies": {
          "System.Runtime.CompilerServices.Unsafe": "4.4.0"
        },
        "compile": {
          "lib/netstandard2.0/Microsoft.Extensions.Primitives.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Microsoft.Extensions.Primitives.dll": {}
        }
      },
      "Microsoft.NETCore.App/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.DotNetHostPolicy": "2.0.0",
          "Microsoft.NETCore.Platforms": "2.0.0",
          "NETStandard.Library": "2.0.0"
        },
        "compile": {
          "ref/netcoreapp2.0/Microsoft.CSharp.dll": {},
          "ref/netcoreapp2.0/Microsoft.VisualBasic.dll": {},
          "ref/netcoreapp2.0/Microsoft.Win32.Primitives.dll": {},
          "ref/netcoreapp2.0/System.AppContext.dll": {},
          "ref/netcoreapp2.0/System.Buffers.dll": {},
          "ref/netcoreapp2.0/System.Collections.Concurrent.dll": {},
          "ref/netcoreapp2.0/System.Collections.Immutable.dll": {},
          "ref/netcoreapp2.0/System.Collections.NonGeneric.dll": {},
          "ref/netcoreapp2.0/System.Collections.Specialized.dll": {},
          "ref/netcoreapp2.0/System.Collections.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.Annotations.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.Composition.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.DataAnnotations.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.EventBasedAsync.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.Primitives.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.TypeConverter.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.dll": {},
          "ref/netcoreapp2.0/System.Configuration.dll": {},
          "ref/netcoreapp2.0/System.Console.dll": {},
          "ref/netcoreapp2.0/System.Core.dll": {},
          "ref/netcoreapp2.0/System.Data.Common.dll": {},
          "ref/netcoreapp2.0/System.Data.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.Contracts.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.Debug.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.DiagnosticSource.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.FileVersionInfo.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.Process.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.StackTrace.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.TextWriterTraceListener.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.Tools.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.TraceSource.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.Tracing.dll": {},
          "ref/netcoreapp2.0/System.Drawing.Primitives.dll": {},
          "ref/netcoreapp2.0/System.Drawing.dll": {},
          "ref/netcoreapp2.0/System.Dynamic.Runtime.dll": {},
          "ref/netcoreapp2.0/System.Globalization.Calendars.dll": {},
          "ref/netcoreapp2.0/System.Globalization.Extensions.dll": {},
          "ref/netcoreapp2.0/System.Globalization.dll": {},
          "ref/netcoreapp2.0/System.IO.Compression.FileSystem.dll": {},
          "ref/netcoreapp2.0/System.IO.Compression.ZipFile.dll": {},
          "ref/netcoreapp2.0/System.IO.Compression.dll": {},
          "ref/netcoreapp2.0/System.IO.FileSystem.DriveInfo.dll": {},
          "ref/netcoreapp2.0/System.IO.FileSystem.Primitives.dll": {},
          "ref/netcoreapp2.0/System.IO.FileSystem.Watcher.dll": {},
          "ref/netcoreapp2.0/System.IO.FileSystem.dll": {},
          "ref/netcoreapp2.0/System.IO.IsolatedStorage.dll": {},
          "ref/netcoreapp2.0/System.IO.MemoryMappedFiles.dll": {},
          "ref/netcoreapp2.0/System.IO.Pipes.dll": {},
          "ref/netcoreapp2.0/System.IO.UnmanagedMemoryStream.dll": {},
          "ref/netcoreapp2.0/System.IO.dll": {},
          "ref/netcoreapp2.0/System.Linq.Expressions.dll": {},
          "ref/netcoreapp2.0/System.Linq.Parallel.dll": {},
          "ref/netcoreapp2.0/System.Linq.Queryable.dll": {},
          "ref/netcoreapp2.0/System.Linq.dll": {},
          "ref/netcoreapp2.0/System.Net.Http.dll": {},
          "ref/netcoreapp2.0/System.Net.HttpListener.dll": {},
          "ref/netcoreapp2.0/System.Net.Mail.dll": {},
          "ref/netcoreapp2.0/System.Net.NameResolution.dll": {},
          "ref/netcoreapp2.0/System.Net.NetworkInformation.dll": {},
          "ref/netcoreapp2.0/System.Net.Ping.dll": {},
          "ref/netcoreapp2.0/System.Net.Primitives.dll": {},
          "ref/netcoreapp2.0/System.Net.Requests.dll": {},
          "ref/netcoreapp2.0/System.Net.Security.dll": {},
          "ref/netcoreapp2.0/System.Net.ServicePoint.dll": {},
          "ref/netcoreapp2.0/System.Net.Sockets.dll": {},
          "ref/netcoreapp2.0/System.Net.WebClient.dll": {},
          "ref/netcoreapp2.0/System.Net.WebHeaderCollection.dll": {},
          "ref/netcoreapp2.0/System.Net.WebProxy.dll": {},
          "ref/netcoreapp2.0/System.Net.WebSockets.Client.dll": {},
          "ref/netcoreapp2.0/System.Net.WebSockets.dll": {},
          "ref/netcoreapp2.0/System.Net.dll": {},
          "ref/netcoreapp2.0/System.Numerics.Vectors.dll": {},
          "ref/netcoreapp2.0/System.Numerics.dll": {},
          "ref/netcoreapp2.0/System.ObjectModel.dll": {},
          "ref/netcoreapp2.0/System.Reflection.DispatchProxy.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Emit.ILGeneration.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Emit.Lightweight.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Emit.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Extensions.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Metadata.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Primitives.dll": {},
          "ref/netcoreapp2.0/System.Reflection.TypeExtensions.dll": {},
          "ref/netcoreapp2.0/System.Reflection.dll": {},
          "ref/netcoreapp2.0/System.Resources.Reader.dll": {},
          "ref/netcoreapp2.0/System.Resources.ResourceManager.dll": {},
          "ref/netcoreapp2.0/System.Resources.Writer.dll": {},
          "ref/netcoreapp2.0/System.Runtime.CompilerServices.VisualC.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Extensions.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Handles.dll": {},
          "ref/netcoreapp2.0/System.Runtime.InteropServices.RuntimeInformation.dll": {},
          "ref/netcoreapp2.0/System.Runtime.InteropServices.WindowsRuntime.dll": {},
          "ref/netcoreapp2.0/System.Runtime.InteropServices.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Loader.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Numerics.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Serialization.Formatters.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Serialization.Json.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Serialization.Primitives.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Serialization.Xml.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Serialization.dll": {},
          "ref/netcoreapp2.0/System.Runtime.dll": {},
          "ref/netcoreapp2.0/System.Security.Claims.dll": {},
          "ref/netcoreapp2.0/System.Security.Cryptography.Algorithms.dll": {},
          "ref/netcoreapp2.0/System.Security.Cryptography.Csp.dll": {},
          "ref/netcoreapp2.0/System.Security.Cryptography.Encoding.dll": {},
          "ref/netcoreapp2.0/System.Security.Cryptography.Primitives.dll": {},
          "ref/netcoreapp2.0/System.Security.Cryptography.X509Certificates.dll": {},
          "ref/netcoreapp2.0/System.Security.Principal.dll": {},
          "ref/netcoreapp2.0/System.Security.SecureString.dll": {},
          "ref/netcoreapp2.0/System.Security.dll": {},
          "ref/netcoreapp2.0/System.ServiceModel.Web.dll": {},
          "ref/netcoreapp2.0/System.ServiceProcess.dll": {},
          "ref/netcoreapp2.0/System.Text.Encoding.Extensions.dll": {},
          "ref/netcoreapp2.0/System.Text.Encoding.dll": {},
          "ref/netcoreapp2.0/System.Text.RegularExpressions.dll": {},
          "ref/netcoreapp2.0/System.Threading.Overlapped.dll": {},
          "ref/netcoreapp2.0/System.Threading.Tasks.Dataflow.dll": {},
          "ref/netcoreapp2.0/System.Threading.Tasks.Extensions.dll": {},
          "ref/netcoreapp2.0/System.Threading.Tasks.Parallel.dll": {},
          "ref/netcoreapp2.0/System.Threading.Tasks.dll": {},
          "ref/netcoreapp2.0/System.Threading.Thread.dll": {},
          "ref/netcoreapp2.0/System.Threading.ThreadPool.dll": {},
          "ref/netcoreapp2.0/System.Threading.Timer.dll": {},
          "ref/netcoreapp2.0/System.Threading.dll": {},
          "ref/netcoreapp2.0/System.Transactions.Local.dll": {},
          "ref/netcoreapp2.0/System.Transactions.dll": {},
          "ref/netcoreapp2.0/System.ValueTuple.dll": {},
          "ref/netcoreapp2.0/System.Web.HttpUtility.dll": {},
          "ref/netcoreapp2.0/System.Web.dll": {},
          "ref/netcoreapp2.0/System.Windows.dll": {},
          "ref/netcoreapp2.0/System.Xml.Linq.dll": {},
          "ref/netcoreapp2.0/System.Xml.ReaderWriter.dll": {},
          "ref/netcoreapp2.0/System.Xml.Serialization.dll": {},
          "ref/netcoreapp2.0/System.Xml.XDocument.dll": {},
          "ref/netcoreapp2.0/System.Xml.XPath.XDocument.dll": {},
          "ref/netcoreapp2.0/System.Xml.XPath.dll": {},
          "ref/netcoreapp2.0/System.Xml.XmlDocument.dll": {},
          "ref/netcoreapp2.0/System.Xml.XmlSerializer.dll": {},
          "ref/netcoreapp2.0/System.Xml.dll": {},
          "ref/netcoreapp2.0/System.dll": {},
          "ref/netcoreapp2.0/WindowsBase.dll": {},
          "ref/netcoreapp2.0/mscorlib.dll": {},
          "ref/netcoreapp2.0/netstandard.dll": {}
        },
        "build": {
          "build/netcoreapp2.0/Microsoft.NETCore.App.props": {},
          "build/netcoreapp2.0/Microsoft.NETCore.App.targets": {}
        }
      },
      "Microsoft.NETCore.DotNetAppHost/2.0.0": {
        "type": "package"
      },
      "Microsoft.NETCore.DotNetHostPolicy/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.DotNetHostResolver": "2.0.0"
        }
      },
      "Microsoft.NETCore.DotNetHostResolver/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.DotNetAppHost": "2.0.0"
        }
      },
      "Microsoft.NETCore.Platforms/2.0.0": {
        "type": "package",
        "compile": {
          "lib/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.0/_._": {}
        }
      },
      "Microsoft.NETCore.Targets/1.1.0": {
        "type": "package",
        "compile": {
          "lib/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.0/_._": {}
        }
      },
      "NETStandard.Library/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0"
        },
        "compile": {
          "lib/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.0/_._": {}
        },
        "build": {
          "build/netstandard2.0/NETStandard.Library.targets": {}
        }
      },
      "Newtonsoft.Json/10.0.3": {
        "type": "package",
        "dependencies": {
          "Microsoft.CSharp": "4.3.0",
          "NETStandard.Library": "1.6.1",
          "System.ComponentModel.TypeConverter": "4.3.0",
          "System.Runtime.Serialization.Formatters": "4.3.0",
          "System.Runtime.Serialization.Primitives": "4.3.0",
          "System.Xml.XmlDocument": "4.3.0"
        },
        "compile": {
          "lib/netstandard1.3/Newtonsoft.Json.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/Newtonsoft.Json.dll": {}
        }
      },
      "System.Collections/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.Collections.NonGeneric/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Collections.NonGeneric.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Collections.NonGeneric.dll": {}
        }
      },
      "System.Collections.Specialized/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections.NonGeneric": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Globalization.Extensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Collections.Specialized.dll": {}
        }
      },
      "System.ComponentModel/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/System.ComponentModel.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.ComponentModel.dll": {}
        }
      },
      "System.ComponentModel.Primitives/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.ComponentModel": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/System.ComponentModel.Primitives.dll": {}
        },
        "runtime": {
          "lib/netstandard1.0/System.ComponentModel.Primitives.dll": {}
        }
      },
      "System.ComponentModel.TypeConverter/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Collections.NonGeneric": "4.3.0",
          "System.Collections.Specialized": "4.3.0",
          "System.ComponentModel": "4.3.0",
          "System.ComponentModel.Primitives": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Linq": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Extensions": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Reflection.TypeExtensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.5/System.ComponentModel.TypeConverter.dll": {}
        },
        "runtime": {
          "lib/netstandard1.5/System.ComponentModel.TypeConverter.dll": {}
        }
      },
      "System.Diagnostics.Debug/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.Dynamic.Runtime/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Linq": "4.3.0",
          "System.Linq.Expressions": "4.3.0",
          "System.ObjectModel": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Emit": "4.3.0",
          "System.Reflection.Emit.ILGeneration": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Reflection.TypeExtensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Dynamic.Runtime.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Dynamic.Runtime.dll": {}
        }
      },
      "System.Globalization/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Globalization.dll": {}
        }
      },
      "System.Globalization.Extensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "System.Globalization": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        },
        "runtimeTargets": {
          "runtimes/unix/lib/netstandard1.3/System.Globalization.Extensions.dll": {
            "assetType": "runtime",
            "rid": "unix"
          },
          "runtimes/win/lib/netstandard1.3/System.Globalization.Extensions.dll": {
            "assetType": "runtime",
            "rid": "win"
          }
        }
      },
      "System.IO/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.5/System.IO.dll": {}
        }
      },
      "System.IO.FileSystem/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.IO": "4.3.0",
          "System.IO.FileSystem.Primitives": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Handles": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.IO.FileSystem.Primitives/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.IO.FileSystem.Primitives.dll": {}
        }
      },
      "System.Linq/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.6/_._": {}
        },
        "runtime": {
          "lib/netstandard1.6/System.Linq.dll": {}
        }
      },
      "System.Linq.Expressions/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.IO": "4.3.0",
          "System.Linq": "4.3.0",
          "System.ObjectModel": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Emit": "4.3.0",
          "System.Reflection.Emit.ILGeneration": "4.3.0",
          "System.Reflection.Emit.Lightweight": "4.3.0",
          "System.Reflection.Extensions": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Reflection.TypeExtensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.6/System.Linq.Expressions.dll": {}
        },
        "runtime": {
          "lib/netstandard1.6/System.Linq.Expressions.dll": {}
        }
      },
      "System.ObjectModel/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.ObjectModel.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.ObjectModel.dll": {}
        }
      },
      "System.Reflection/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.IO": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.5/System.Reflection.dll": {}
        }
      },
      "System.Reflection.Emit/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.IO": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Emit.ILGeneration": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.1/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Reflection.Emit.dll": {}
        }
      },
      "System.Reflection.Emit.ILGeneration/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Reflection": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Reflection.Emit.ILGeneration.dll": {}
        }
      },
      "System.Reflection.Emit.Lightweight/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Reflection": "4.3.0",
          "System.Reflection.Emit.ILGeneration": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Reflection.Emit.Lightweight.dll": {}
        }
      },
      "System.Reflection.Extensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Reflection": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/_._": {}
        }
      },
      "System.Reflection.Primitives/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/System.Reflection.Primitives.dll": {}
        }
      },
      "System.Reflection.TypeExtensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Reflection": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.5/_._": {}
        },
        "runtime": {
          "lib/netstandard1.5/System.Reflection.TypeExtensions.dll": {}
        }
      },
      "System.Resources.ResourceManager/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Globalization": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/_._": {}
        }
      },
      "System.Runtime/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0"
        },
        "compile": {
          "ref/netstandard1.5/System.Runtime.dll": {}
        }
      },
      "System.Runtime.CompilerServices.Unsafe/4.4.0": {
        "type": "package",
        "compile": {
          "ref/netstandard2.0/System.Runtime.CompilerServices.Unsafe.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/System.Runtime.CompilerServices.Unsafe.dll": {}
        }
      },
      "System.Runtime.Extensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.5/_._": {}
        }
      },
      "System.Runtime.Handles/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.Runtime.InteropServices/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Handles": "4.3.0"
        },
        "compile": {
          "ref/netcoreapp1.1/_._": {}
        }
      },
      "System.Runtime.Serialization.Formatters/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Serialization.Primitives": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Runtime.Serialization.Formatters.dll": {}
        },
        "runtime": {
          "lib/netstandard1.4/System.Runtime.Serialization.Formatters.dll": {}
        }
      },
      "System.Runtime.Serialization.Primitives/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Runtime.Serialization.Primitives.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Runtime.Serialization.Primitives.dll": {}
        }
      },
      "System.Text.Encoding/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Text.Encoding.dll": {}
        }
      },
      "System.Text.Encoding.Extensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0",
          "System.Text.Encoding": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.Text.RegularExpressions/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netcoreapp1.1/_._": {}
        },
        "runtime": {
          "lib/netstandard1.6/System.Text.RegularExpressions.dll": {}
        }
      },
      "System.Threading/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Runtime": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Threading.dll": {}
        }
      },
      "System.Threading.Tasks/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Threading.Tasks.dll": {}
        }
      },
      "System.Threading.Tasks.Extensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        },
        "compile": {
          "lib/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.0/System.Threading.Tasks.Extensions.dll": {}
        }
      },
      "System.Xml.ReaderWriter/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.IO": "4.3.0",
          "System.IO.FileSystem": "4.3.0",
          "System.IO.FileSystem.Primitives": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Text.Encoding.Extensions": "4.3.0",
          "System.Text.RegularExpressions": "4.3.0",
          "System.Threading.Tasks": "4.3.0",
          "System.Threading.Tasks.Extensions": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Xml.ReaderWriter.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Xml.ReaderWriter.dll": {}
        }
      },
      "System.Xml.XmlDocument/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.IO": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Threading": "4.3.0",
          "System.Xml.ReaderWriter": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Xml.XmlDocument.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Xml.XmlDocument.dll": {}
        }
      }
    }
  },
  "libraries": {
    "Microsoft.CSharp/4.3.0": {
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    },
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      "sha512": "SsI4RqI8EH00+cYO96tbftlh87sNUv1eeyuBU1XZdQkG0RrHAOjWgl7P0FoLeTSMXJpOnfweeOWj2d1/5H3FxA==",
      "type": "package",
      "path": "microsoft.extensions.configuration/2.0.0",
      "files": [
        "lib/netstandard2.0/Microsoft.Extensions.Configuration.dll",
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        "microsoft.extensions.configuration.nuspec"
      ]
    },
    "Microsoft.Extensions.Configuration.Abstractions/2.0.0": {
      "sha512": "rHFrXqMIvQNq51H8RYTO4IWmDOYh8NUzyqGlh0xHWTP6XYnKk7Ryinys2uDs+Vu88b3AMlM3gBBSs78m6OQpYQ==",
      "type": "package",
      "path": "microsoft.extensions.configuration.abstractions/2.0.0",
      "files": [
        "lib/netstandard2.0/Microsoft.Extensions.Configuration.Abstractions.dll",
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      ]
    },
    "Microsoft.Extensions.Primitives/2.0.0": {
      "sha512": "ukg53qNlqTrK38WA30b5qhw0GD7y3jdI9PHHASjdKyTcBHTevFM2o23tyk3pWCgAV27Bbkm+CPQ2zUe1ZOuYSA==",
      "type": "package",
      "path": "microsoft.extensions.primitives/2.0.0",
      "files": [
        "lib/netstandard2.0/Microsoft.Extensions.Primitives.dll",
        "lib/netstandard2.0/Microsoft.Extensions.Primitives.xml",
        "microsoft.extensions.primitives.2.0.0.nupkg.sha512",
        "microsoft.extensions.primitives.nuspec"
      ]
    },
    "Microsoft.NETCore.App/2.0.0": {
      "sha512": "/mzXF+UtZef+VpzzN88EpvFq5U6z4rj54ZMq/J968H6pcvyLOmcupmTRpJ3CJm8ILoCGh9WI7qpDdiKtuzswrQ==",
      "type": "package",
      "path": "microsoft.netcore.app/2.0.0",
      "files": [
        "LICENSE.TXT",
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      ]
    },
    "Microsoft.NETCore.DotNetAppHost/2.0.0": {
      "sha512": "L4GGkcI/Mxl8PKLRpFdGmLb5oI8sGIR05bDTGkzCoamAjdUl1Zhkov2swjEsZvKYT8kkdiz39LtwyGYuCJxm1A==",
      "type": "package",
      "path": "microsoft.netcore.dotnetapphost/2.0.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "microsoft.netcore.dotnetapphost.2.0.0.nupkg.sha512",
        "microsoft.netcore.dotnetapphost.nuspec",
        "runtime.json"
      ]
    },
    "Microsoft.NETCore.DotNetHostPolicy/2.0.0": {
      "sha512": "rm7mMn0A93fwyAwVhbyOCcPuu2hZNL0A0dAur9sNG9pEkONPfCEQeF7m2mC8KpqZO0Ol6tpV5J0AF3HTXT3GXA==",
      "type": "package",
      "path": "microsoft.netcore.dotnethostpolicy/2.0.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "microsoft.netcore.dotnethostpolicy.2.0.0.nupkg.sha512",
        "microsoft.netcore.dotnethostpolicy.nuspec",
        "runtime.json"
      ]
    },
    "Microsoft.NETCore.DotNetHostResolver/2.0.0": {
      "sha512": "uBbjpeSrwsaTCADZCzRk+3aBzNnMqkC4zftJWBsL+Zk+8u+W+/lMb2thM5Y4hiVrv1YQg9t6dKldXzOKkY+pQw==",
      "type": "package",
      "path": "microsoft.netcore.dotnethostresolver/2.0.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "microsoft.netcore.dotnethostresolver.2.0.0.nupkg.sha512",
        "microsoft.netcore.dotnethostresolver.nuspec",
        "runtime.json"
      ]
    },
    "Microsoft.NETCore.Platforms/2.0.0": {
      "sha512": "VdLJOCXhZaEMY7Hm2GKiULmn7IEPFE4XC5LPSfBVCUIA8YLZVh846gtfBJalsPQF2PlzdD7ecX7DZEulJ402ZQ==",
      "type": "package",
      "path": "microsoft.netcore.platforms/2.0.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "lib/netstandard1.0/_._",
        "microsoft.netcore.platforms.2.0.0.nupkg.sha512",
        "microsoft.netcore.platforms.nuspec",
        "runtime.json",
        "useSharedDesignerContext.txt",
        "version.txt"
      ]
    },
    "Microsoft.NETCore.Targets/1.1.0": {
      "sha512": "aOZA3BWfz9RXjpzt0sRJJMjAscAUm3Hoa4UWAfceV9UTYxgwZ1lZt5nO2myFf+/jetYQo4uTP7zS8sJY67BBxg==",
      "type": "package",
      "path": "microsoft.netcore.targets/1.1.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/netstandard1.0/_._",
        "microsoft.netcore.targets.1.1.0.nupkg.sha512",
        "microsoft.netcore.targets.nuspec",
        "runtime.json"
      ]
    },
    "NETStandard.Library/2.0.0": {
      "sha512": "7jnbRU+L08FXKMxqUflxEXtVymWvNOrS8yHgu9s6EM8Anr6T/wIX4nZ08j/u3Asz+tCufp3YVwFSEvFTPYmBPA==",
      "type": "package",
      "path": "netstandard.library/2.0.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "build/NETStandard.Library.targets",
        "build/netstandard2.0/NETStandard.Library.targets",
        "build/netstandard2.0/ref/Microsoft.Win32.Primitives.dll",
        "build/netstandard2.0/ref/System.AppContext.dll",
        "build/netstandard2.0/ref/System.Collections.Concurrent.dll",
        "build/netstandard2.0/ref/System.Collections.NonGeneric.dll",
        "build/netstandard2.0/ref/System.Collections.Specialized.dll",
        "build/netstandard2.0/ref/System.Collections.dll",
        "build/netstandard2.0/ref/System.ComponentModel.Composition.dll",
        "build/netstandard2.0/ref/System.ComponentModel.EventBasedAsync.dll",
        "build/netstandard2.0/ref/System.ComponentModel.Primitives.dll",
        "build/netstandard2.0/ref/System.ComponentModel.TypeConverter.dll",
        "build/netstandard2.0/ref/System.ComponentModel.dll",
        "build/netstandard2.0/ref/System.Console.dll",
        "build/netstandard2.0/ref/System.Core.dll",
        "build/netstandard2.0/ref/System.Data.Common.dll",
        "build/netstandard2.0/ref/System.Data.dll",
        "build/netstandard2.0/ref/System.Diagnostics.Contracts.dll",
        "build/netstandard2.0/ref/System.Diagnostics.Debug.dll",
        "build/netstandard2.0/ref/System.Diagnostics.FileVersionInfo.dll",
        "build/netstandard2.0/ref/System.Diagnostics.Process.dll",
        "build/netstandard2.0/ref/System.Diagnostics.StackTrace.dll",
        "build/netstandard2.0/ref/System.Diagnostics.TextWriterTraceListener.dll",
        "build/netstandard2.0/ref/System.Diagnostics.Tools.dll",
        "build/netstandard2.0/ref/System.Diagnostics.TraceSource.dll",
        "build/netstandard2.0/ref/System.Diagnostics.Tracing.dll",
        "build/netstandard2.0/ref/System.Drawing.Primitives.dll",
        "build/netstandard2.0/ref/System.Drawing.dll",
        "build/netstandard2.0/ref/System.Dynamic.Runtime.dll",
        "build/netstandard2.0/ref/System.Globalization.Calendars.dll",
        "build/netstandard2.0/ref/System.Globalization.Extensions.dll",
        "build/netstandard2.0/ref/System.Globalization.dll",
        "build/netstandard2.0/ref/System.IO.Compression.FileSystem.dll",
        "build/netstandard2.0/ref/System.IO.Compression.ZipFile.dll",
        "build/netstandard2.0/ref/System.IO.Compression.dll",
        "build/netstandard2.0/ref/System.IO.FileSystem.DriveInfo.dll",
        "build/netstandard2.0/ref/System.IO.FileSystem.Primitives.dll",
        "build/netstandard2.0/ref/System.IO.FileSystem.Watcher.dll",
        "build/netstandard2.0/ref/System.IO.FileSystem.dll",
        "build/netstandard2.0/ref/System.IO.IsolatedStorage.dll",
        "build/netstandard2.0/ref/System.IO.MemoryMappedFiles.dll",
        "build/netstandard2.0/ref/System.IO.Pipes.dll",
        "build/netstandard2.0/ref/System.IO.UnmanagedMemoryStream.dll",
        "build/netstandard2.0/ref/System.IO.dll",
        "build/netstandard2.0/ref/System.Linq.Expressions.dll",
        "build/netstandard2.0/ref/System.Linq.Parallel.dll",
        "build/netstandard2.0/ref/System.Linq.Queryable.dll",
        "build/netstandard2.0/ref/System.Linq.dll",
        "build/netstandard2.0/ref/System.Net.Http.dll",
        "build/netstandard2.0/ref/System.Net.NameResolution.dll",
        "build/netstandard2.0/ref/System.Net.NetworkInformation.dll",
        "build/netstandard2.0/ref/System.Net.Ping.dll",
        "build/netstandard2.0/ref/System.Net.Primitives.dll",
        "build/netstandard2.0/ref/System.Net.Requests.dll",
        "build/netstandard2.0/ref/System.Net.Security.dll",
        "build/netstandard2.0/ref/System.Net.Sockets.dll",
        "build/netstandard2.0/ref/System.Net.WebHeaderCollection.dll",
        "build/netstandard2.0/ref/System.Net.WebSockets.Client.dll",
        "build/netstandard2.0/ref/System.Net.WebSockets.dll",
        "build/netstandard2.0/ref/System.Net.dll",
        "build/netstandard2.0/ref/System.Numerics.dll",
        "build/netstandard2.0/ref/System.ObjectModel.dll",
        "build/netstandard2.0/ref/System.Reflection.Extensions.dll",
        "build/netstandard2.0/ref/System.Reflection.Primitives.dll",
        "build/netstandard2.0/ref/System.Reflection.dll",
        "build/netstandard2.0/ref/System.Resources.Reader.dll",
        "build/netstandard2.0/ref/System.Resources.ResourceManager.dll",
        "build/netstandard2.0/ref/System.Resources.Writer.dll",
        "build/netstandard2.0/ref/System.Runtime.CompilerServices.VisualC.dll",
        "build/netstandard2.0/ref/System.Runtime.Extensions.dll",
        "build/netstandard2.0/ref/System.Runtime.Handles.dll",
        "build/netstandard2.0/ref/System.Runtime.InteropServices.RuntimeInformation.dll",
        "build/netstandard2.0/ref/System.Runtime.InteropServices.dll",
        "build/netstandard2.0/ref/System.Runtime.Numerics.dll",
        "build/netstandard2.0/ref/System.Runtime.Serialization.Formatters.dll",
        "build/netstandard2.0/ref/System.Runtime.Serialization.Json.dll",
        "build/netstandard2.0/ref/System.Runtime.Serialization.Primitives.dll",
        "build/netstandard2.0/ref/System.Runtime.Serialization.Xml.dll",
        "build/netstandard2.0/ref/System.Runtime.Serialization.dll",
        "build/netstandard2.0/ref/System.Runtime.dll",
        "build/netstandard2.0/ref/System.Security.Claims.dll",
        "build/netstandard2.0/ref/System.Security.Cryptography.Algorithms.dll",
        "build/netstandard2.0/ref/System.Security.Cryptography.Csp.dll",
        "build/netstandard2.0/ref/System.Security.Cryptography.Encoding.dll",
        "build/netstandard2.0/ref/System.Security.Cryptography.Primitives.dll",
        "build/netstandard2.0/ref/System.Security.Cryptography.X509Certificates.dll",
        "build/netstandard2.0/ref/System.Security.Principal.dll",
        "build/netstandard2.0/ref/System.Security.SecureString.dll",
        "build/netstandard2.0/ref/System.ServiceModel.Web.dll",
        "build/netstandard2.0/ref/System.Text.Encoding.Extensions.dll",
        "build/netstandard2.0/ref/System.Text.Encoding.dll",
        "build/netstandard2.0/ref/System.Text.RegularExpressions.dll",
        "build/netstandard2.0/ref/System.Threading.Overlapped.dll",
        "build/netstandard2.0/ref/System.Threading.Tasks.Parallel.dll",
        "build/netstandard2.0/ref/System.Threading.Tasks.dll",
        "build/netstandard2.0/ref/System.Threading.Thread.dll",
        "build/netstandard2.0/ref/System.Threading.ThreadPool.dll",
        "build/netstandard2.0/ref/System.Threading.Timer.dll",
        "build/netstandard2.0/ref/System.Threading.dll",
        "build/netstandard2.0/ref/System.Transactions.dll",
        "build/netstandard2.0/ref/System.ValueTuple.dll",
        "build/netstandard2.0/ref/System.Web.dll",
        "build/netstandard2.0/ref/System.Windows.dll",
        "build/netstandard2.0/ref/System.Xml.Linq.dll",
        "build/netstandard2.0/ref/System.Xml.ReaderWriter.dll",
        "build/netstandard2.0/ref/System.Xml.Serialization.dll",
        "build/netstandard2.0/ref/System.Xml.XDocument.dll",
        "build/netstandard2.0/ref/System.Xml.XPath.XDocument.dll",
        "build/netstandard2.0/ref/System.Xml.XPath.dll",
        "build/netstandard2.0/ref/System.Xml.XmlDocument.dll",
        "build/netstandard2.0/ref/System.Xml.XmlSerializer.dll",
        "build/netstandard2.0/ref/System.Xml.dll",
        "build/netstandard2.0/ref/System.dll",
        "build/netstandard2.0/ref/mscorlib.dll",
        "build/netstandard2.0/ref/netstandard.dll",
        "build/netstandard2.0/ref/netstandard.xml",
        "lib/netstandard1.0/_._",
        "netstandard.library.2.0.0.nupkg.sha512",
        "netstandard.library.nuspec"
      ]
    },
    "Newtonsoft.Json/10.0.3": {
      "sha512": "hSXaFmh7hNCuEoC4XNY5DrRkLDzYHqPx/Ik23R4J86Z7PE/Y6YidhG602dFVdLBRSdG6xp9NabH3dXpcoxWvww==",
      "type": "package",
      "path": "newtonsoft.json/10.0.3",
      "files": [
        "LICENSE.md",
        "lib/net20/Newtonsoft.Json.dll",
        "lib/net20/Newtonsoft.Json.xml",
        "lib/net35/Newtonsoft.Json.dll",
        "lib/net35/Newtonsoft.Json.xml",
        "lib/net40/Newtonsoft.Json.dll",
        "lib/net40/Newtonsoft.Json.xml",
        "lib/net45/Newtonsoft.Json.dll",
        "lib/net45/Newtonsoft.Json.xml",
        "lib/netstandard1.0/Newtonsoft.Json.dll",
        "lib/netstandard1.0/Newtonsoft.Json.xml",
        "lib/netstandard1.3/Newtonsoft.Json.dll",
        "lib/netstandard1.3/Newtonsoft.Json.xml",
        "lib/portable-net40+sl5+win8+wp8+wpa81/Newtonsoft.Json.dll",
        "lib/portable-net40+sl5+win8+wp8+wpa81/Newtonsoft.Json.xml",
        "lib/portable-net45+win8+wp8+wpa81/Newtonsoft.Json.dll",
        "lib/portable-net45+win8+wp8+wpa81/Newtonsoft.Json.xml",
        "newtonsoft.json.10.0.3.nupkg.sha512",
        "newtonsoft.json.nuspec",
        "tools/install.ps1"
      ]
    },
    "System.Collections/4.3.0": {
      "sha512": "3Dcj85/TBdVpL5Zr+gEEBUuFe2icOnLalmEh9hfck1PTYbbyWuZgh4fmm2ysCLTrqLQw6t3TgTyJ+VLp+Qb+Lw==",
      "type": "package",
      "path": "system.collections/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Collections.dll",
        "ref/netcore50/System.Collections.xml",
        "ref/netcore50/de/System.Collections.xml",
        "ref/netcore50/es/System.Collections.xml",
        "ref/netcore50/fr/System.Collections.xml",
        "ref/netcore50/it/System.Collections.xml",
        "ref/netcore50/ja/System.Collections.xml",
        "ref/netcore50/ko/System.Collections.xml",
        "ref/netcore50/ru/System.Collections.xml",
        "ref/netcore50/zh-hans/System.Collections.xml",
        "ref/netcore50/zh-hant/System.Collections.xml",
        "ref/netstandard1.0/System.Collections.dll",
        "ref/netstandard1.0/System.Collections.xml",
        "ref/netstandard1.0/de/System.Collections.xml",
        "ref/netstandard1.0/es/System.Collections.xml",
        "ref/netstandard1.0/fr/System.Collections.xml",
        "ref/netstandard1.0/it/System.Collections.xml",
        "ref/netstandard1.0/ja/System.Collections.xml",
        "ref/netstandard1.0/ko/System.Collections.xml",
        "ref/netstandard1.0/ru/System.Collections.xml",
        "ref/netstandard1.0/zh-hans/System.Collections.xml",
        "ref/netstandard1.0/zh-hant/System.Collections.xml",
        "ref/netstandard1.3/System.Collections.dll",
        "ref/netstandard1.3/System.Collections.xml",
        "ref/netstandard1.3/de/System.Collections.xml",
        "ref/netstandard1.3/es/System.Collections.xml",
        "ref/netstandard1.3/fr/System.Collections.xml",
        "ref/netstandard1.3/it/System.Collections.xml",
        "ref/netstandard1.3/ja/System.Collections.xml",
        "ref/netstandard1.3/ko/System.Collections.xml",
        "ref/netstandard1.3/ru/System.Collections.xml",
        "ref/netstandard1.3/zh-hans/System.Collections.xml",
        "ref/netstandard1.3/zh-hant/System.Collections.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.collections.4.3.0.nupkg.sha512",
        "system.collections.nuspec"
      ]
    },
    "System.Collections.NonGeneric/4.3.0": {
      "sha512": "prtjIEMhGUnQq6RnPEYLpFt8AtLbp9yq2zxOSrY7KJJZrw25Fi97IzBqY7iqssbM61Ek5b8f3MG/sG1N2sN5KA==",
      "type": "package",
      "path": "system.collections.nongeneric/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Collections.NonGeneric.dll",
        "lib/netstandard1.3/System.Collections.NonGeneric.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Collections.NonGeneric.dll",
        "ref/netstandard1.3/System.Collections.NonGeneric.dll",
        "ref/netstandard1.3/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/de/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/es/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/fr/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/it/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/ja/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/ko/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/ru/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/zh-hans/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/zh-hant/System.Collections.NonGeneric.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.collections.nongeneric.4.3.0.nupkg.sha512",
        "system.collections.nongeneric.nuspec"
      ]
    },
    "System.Collections.Specialized/4.3.0": {
      "sha512": "Epx8PoVZR0iuOnJJDzp7pWvdfMMOAvpUo95pC4ScH2mJuXkKA2Y4aR3cG9qt2klHgSons1WFh4kcGW7cSXvrxg==",
      "type": "package",
      "path": "system.collections.specialized/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Collections.Specialized.dll",
        "lib/netstandard1.3/System.Collections.Specialized.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Collections.Specialized.dll",
        "ref/netstandard1.3/System.Collections.Specialized.dll",
        "ref/netstandard1.3/System.Collections.Specialized.xml",
        "ref/netstandard1.3/de/System.Collections.Specialized.xml",
        "ref/netstandard1.3/es/System.Collections.Specialized.xml",
        "ref/netstandard1.3/fr/System.Collections.Specialized.xml",
        "ref/netstandard1.3/it/System.Collections.Specialized.xml",
        "ref/netstandard1.3/ja/System.Collections.Specialized.xml",
        "ref/netstandard1.3/ko/System.Collections.Specialized.xml",
        "ref/netstandard1.3/ru/System.Collections.Specialized.xml",
        "ref/netstandard1.3/zh-hans/System.Collections.Specialized.xml",
        "ref/netstandard1.3/zh-hant/System.Collections.Specialized.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.collections.specialized.4.3.0.nupkg.sha512",
        "system.collections.specialized.nuspec"
      ]
    },
    "System.ComponentModel/4.3.0": {
      "sha512": "VyGn1jGRZVfxnh8EdvDCi71v3bMXrsu8aYJOwoV7SNDLVhiEqwP86pPMyRGsDsxhXAm2b3o9OIqeETfN5qfezw==",
      "type": "package",
      "path": "system.componentmodel/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.ComponentModel.dll",
        "lib/netstandard1.3/System.ComponentModel.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.ComponentModel.dll",
        "ref/netcore50/System.ComponentModel.xml",
        "ref/netcore50/de/System.ComponentModel.xml",
        "ref/netcore50/es/System.ComponentModel.xml",
        "ref/netcore50/fr/System.ComponentModel.xml",
        "ref/netcore50/it/System.ComponentModel.xml",
        "ref/netcore50/ja/System.ComponentModel.xml",
        "ref/netcore50/ko/System.ComponentModel.xml",
        "ref/netcore50/ru/System.ComponentModel.xml",
        "ref/netcore50/zh-hans/System.ComponentModel.xml",
        "ref/netcore50/zh-hant/System.ComponentModel.xml",
        "ref/netstandard1.0/System.ComponentModel.dll",
        "ref/netstandard1.0/System.ComponentModel.xml",
        "ref/netstandard1.0/de/System.ComponentModel.xml",
        "ref/netstandard1.0/es/System.ComponentModel.xml",
        "ref/netstandard1.0/fr/System.ComponentModel.xml",
        "ref/netstandard1.0/it/System.ComponentModel.xml",
        "ref/netstandard1.0/ja/System.ComponentModel.xml",
        "ref/netstandard1.0/ko/System.ComponentModel.xml",
        "ref/netstandard1.0/ru/System.ComponentModel.xml",
        "ref/netstandard1.0/zh-hans/System.ComponentModel.xml",
        "ref/netstandard1.0/zh-hant/System.ComponentModel.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.componentmodel.4.3.0.nupkg.sha512",
        "system.componentmodel.nuspec"
      ]
    },
    "System.ComponentModel.Primitives/4.3.0": {
      "sha512": "j8GUkCpM8V4d4vhLIIoBLGey2Z5bCkMVNjEZseyAlm4n5arcsJOeI3zkUP+zvZgzsbLTYh4lYeP/ZD/gdIAPrw==",
      "type": "package",
      "path": "system.componentmodel.primitives/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/System.ComponentModel.Primitives.dll",
        "lib/netstandard1.0/System.ComponentModel.Primitives.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/System.ComponentModel.Primitives.dll",
        "ref/netstandard1.0/System.ComponentModel.Primitives.dll",
        "ref/netstandard1.0/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/de/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/es/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/fr/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/it/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/ja/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/ko/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/ru/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/zh-hans/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/zh-hant/System.ComponentModel.Primitives.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.componentmodel.primitives.4.3.0.nupkg.sha512",
        "system.componentmodel.primitives.nuspec"
      ]
    },
    "System.ComponentModel.TypeConverter/4.3.0": {
      "sha512": "16pQ6P+EdhcXzPiEK4kbA953Fu0MNG2ovxTZU81/qsCd1zPRsKc3uif5NgvllCY598k6bI0KUyKW8fanlfaDQg==",
      "type": "package",
      "path": "system.componentmodel.typeconverter/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/System.ComponentModel.TypeConverter.dll",
        "lib/net462/System.ComponentModel.TypeConverter.dll",
        "lib/netstandard1.0/System.ComponentModel.TypeConverter.dll",
        "lib/netstandard1.5/System.ComponentModel.TypeConverter.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/System.ComponentModel.TypeConverter.dll",
        "ref/net462/System.ComponentModel.TypeConverter.dll",
        "ref/netstandard1.0/System.ComponentModel.TypeConverter.dll",
        "ref/netstandard1.0/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/de/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/es/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/fr/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/it/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/ja/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/ko/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/ru/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/zh-hans/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/zh-hant/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/System.ComponentModel.TypeConverter.dll",
        "ref/netstandard1.5/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/de/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/es/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/fr/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/it/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/ja/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/ko/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/ru/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/zh-hans/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/zh-hant/System.ComponentModel.TypeConverter.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.componentmodel.typeconverter.4.3.0.nupkg.sha512",
        "system.componentmodel.typeconverter.nuspec"
      ]
    },
    "System.Diagnostics.Debug/4.3.0": {
      "sha512": "ZUhUOdqmaG5Jk3Xdb8xi5kIyQYAA4PnTNlHx1mu9ZY3qv4ELIdKbnL/akbGaKi2RnNUWaZsAs31rvzFdewTj2g==",
      "type": "package",
      "path": "system.diagnostics.debug/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Diagnostics.Debug.dll",
        "ref/netcore50/System.Diagnostics.Debug.xml",
        "ref/netcore50/de/System.Diagnostics.Debug.xml",
        "ref/netcore50/es/System.Diagnostics.Debug.xml",
        "ref/netcore50/fr/System.Diagnostics.Debug.xml",
        "ref/netcore50/it/System.Diagnostics.Debug.xml",
        "ref/netcore50/ja/System.Diagnostics.Debug.xml",
        "ref/netcore50/ko/System.Diagnostics.Debug.xml",
        "ref/netcore50/ru/System.Diagnostics.Debug.xml",
        "ref/netcore50/zh-hans/System.Diagnostics.Debug.xml",
        "ref/netcore50/zh-hant/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/System.Diagnostics.Debug.dll",
        "ref/netstandard1.0/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/de/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/es/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/fr/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/it/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/ja/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/ko/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/ru/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/zh-hans/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/zh-hant/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/System.Diagnostics.Debug.dll",
        "ref/netstandard1.3/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/de/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/es/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/fr/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/it/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/ja/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/ko/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/ru/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/zh-hans/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/zh-hant/System.Diagnostics.Debug.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.diagnostics.debug.4.3.0.nupkg.sha512",
        "system.diagnostics.debug.nuspec"
      ]
    },
    "System.Dynamic.Runtime/4.3.0": {
      "sha512": "SNVi1E/vfWUAs/WYKhE9+qlS6KqK0YVhnlT0HQtr8pMIA8YX3lwy3uPMownDwdYISBdmAF/2holEIldVp85Wag==",
      "type": "package",
      "path": "system.dynamic.runtime/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.Dynamic.Runtime.dll",
        "lib/netstandard1.3/System.Dynamic.Runtime.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Dynamic.Runtime.dll",
        "ref/netcore50/System.Dynamic.Runtime.xml",
        "ref/netcore50/de/System.Dynamic.Runtime.xml",
        "ref/netcore50/es/System.Dynamic.Runtime.xml",
        "ref/netcore50/fr/System.Dynamic.Runtime.xml",
        "ref/netcore50/it/System.Dynamic.Runtime.xml",
        "ref/netcore50/ja/System.Dynamic.Runtime.xml",
        "ref/netcore50/ko/System.Dynamic.Runtime.xml",
        "ref/netcore50/ru/System.Dynamic.Runtime.xml",
        "ref/netcore50/zh-hans/System.Dynamic.Runtime.xml",
        "ref/netcore50/zh-hant/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/System.Dynamic.Runtime.dll",
        "ref/netstandard1.0/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/de/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/es/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/fr/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/it/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/ja/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/ko/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/ru/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/zh-hans/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/zh-hant/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/System.Dynamic.Runtime.dll",
        "ref/netstandard1.3/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/de/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/es/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/fr/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/it/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/ja/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/ko/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/ru/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/zh-hans/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/zh-hant/System.Dynamic.Runtime.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/System.Dynamic.Runtime.dll",
        "system.dynamic.runtime.4.3.0.nupkg.sha512",
        "system.dynamic.runtime.nuspec"
      ]
    },
    "System.Globalization/4.3.0": {
      "sha512": "kYdVd2f2PAdFGblzFswE4hkNANJBKRmsfa2X5LG2AcWE1c7/4t0pYae1L8vfZ5xvE2nK/R9JprtToA61OSHWIg==",
      "type": "package",
      "path": "system.globalization/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Globalization.dll",
        "ref/netcore50/System.Globalization.xml",
        "ref/netcore50/de/System.Globalization.xml",
        "ref/netcore50/es/System.Globalization.xml",
        "ref/netcore50/fr/System.Globalization.xml",
        "ref/netcore50/it/System.Globalization.xml",
        "ref/netcore50/ja/System.Globalization.xml",
        "ref/netcore50/ko/System.Globalization.xml",
        "ref/netcore50/ru/System.Globalization.xml",
        "ref/netcore50/zh-hans/System.Globalization.xml",
        "ref/netcore50/zh-hant/System.Globalization.xml",
        "ref/netstandard1.0/System.Globalization.dll",
        "ref/netstandard1.0/System.Globalization.xml",
        "ref/netstandard1.0/de/System.Globalization.xml",
        "ref/netstandard1.0/es/System.Globalization.xml",
        "ref/netstandard1.0/fr/System.Globalization.xml",
        "ref/netstandard1.0/it/System.Globalization.xml",
        "ref/netstandard1.0/ja/System.Globalization.xml",
        "ref/netstandard1.0/ko/System.Globalization.xml",
        "ref/netstandard1.0/ru/System.Globalization.xml",
        "ref/netstandard1.0/zh-hans/System.Globalization.xml",
        "ref/netstandard1.0/zh-hant/System.Globalization.xml",
        "ref/netstandard1.3/System.Globalization.dll",
        "ref/netstandard1.3/System.Globalization.xml",
        "ref/netstandard1.3/de/System.Globalization.xml",
        "ref/netstandard1.3/es/System.Globalization.xml",
        "ref/netstandard1.3/fr/System.Globalization.xml",
        "ref/netstandard1.3/it/System.Globalization.xml",
        "ref/netstandard1.3/ja/System.Globalization.xml",
        "ref/netstandard1.3/ko/System.Globalization.xml",
        "ref/netstandard1.3/ru/System.Globalization.xml",
        "ref/netstandard1.3/zh-hans/System.Globalization.xml",
        "ref/netstandard1.3/zh-hant/System.Globalization.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.globalization.4.3.0.nupkg.sha512",
        "system.globalization.nuspec"
      ]
    },
    "System.Globalization.Extensions/4.3.0": {
      "sha512": "FhKmdR6MPG+pxow6wGtNAWdZh7noIOpdD5TwQ3CprzgIE1bBBoim0vbR1+AWsWjQmU7zXHgQo4TWSP6lCeiWcQ==",
      "type": "package",
      "path": "system.globalization.extensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Globalization.Extensions.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Globalization.Extensions.dll",
        "ref/netstandard1.3/System.Globalization.Extensions.dll",
        "ref/netstandard1.3/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/de/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/es/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/fr/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/it/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/ja/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/ko/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/ru/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/zh-hans/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/zh-hant/System.Globalization.Extensions.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/unix/lib/netstandard1.3/System.Globalization.Extensions.dll",
        "runtimes/win/lib/net46/System.Globalization.Extensions.dll",
        "runtimes/win/lib/netstandard1.3/System.Globalization.Extensions.dll",
        "system.globalization.extensions.4.3.0.nupkg.sha512",
        "system.globalization.extensions.nuspec"
      ]
    },
    "System.IO/4.3.0": {
      "sha512": "3qjaHvxQPDpSOYICjUoTsmoq5u6QJAFRUITgeT/4gqkF1bajbSmb1kwSxEA8AHlofqgcKJcM8udgieRNhaJ5Cg==",
      "type": "package",
      "path": "system.io/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.IO.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.IO.dll",
        "ref/netcore50/System.IO.dll",
        "ref/netcore50/System.IO.xml",
        "ref/netcore50/de/System.IO.xml",
        "ref/netcore50/es/System.IO.xml",
        "ref/netcore50/fr/System.IO.xml",
        "ref/netcore50/it/System.IO.xml",
        "ref/netcore50/ja/System.IO.xml",
        "ref/netcore50/ko/System.IO.xml",
        "ref/netcore50/ru/System.IO.xml",
        "ref/netcore50/zh-hans/System.IO.xml",
        "ref/netcore50/zh-hant/System.IO.xml",
        "ref/netstandard1.0/System.IO.dll",
        "ref/netstandard1.0/System.IO.xml",
        "ref/netstandard1.0/de/System.IO.xml",
        "ref/netstandard1.0/es/System.IO.xml",
        "ref/netstandard1.0/fr/System.IO.xml",
        "ref/netstandard1.0/it/System.IO.xml",
        "ref/netstandard1.0/ja/System.IO.xml",
        "ref/netstandard1.0/ko/System.IO.xml",
        "ref/netstandard1.0/ru/System.IO.xml",
        "ref/netstandard1.0/zh-hans/System.IO.xml",
        "ref/netstandard1.0/zh-hant/System.IO.xml",
        "ref/netstandard1.3/System.IO.dll",
        "ref/netstandard1.3/System.IO.xml",
        "ref/netstandard1.3/de/System.IO.xml",
        "ref/netstandard1.3/es/System.IO.xml",
        "ref/netstandard1.3/fr/System.IO.xml",
        "ref/netstandard1.3/it/System.IO.xml",
        "ref/netstandard1.3/ja/System.IO.xml",
        "ref/netstandard1.3/ko/System.IO.xml",
        "ref/netstandard1.3/ru/System.IO.xml",
        "ref/netstandard1.3/zh-hans/System.IO.xml",
        "ref/netstandard1.3/zh-hant/System.IO.xml",
        "ref/netstandard1.5/System.IO.dll",
        "ref/netstandard1.5/System.IO.xml",
        "ref/netstandard1.5/de/System.IO.xml",
        "ref/netstandard1.5/es/System.IO.xml",
        "ref/netstandard1.5/fr/System.IO.xml",
        "ref/netstandard1.5/it/System.IO.xml",
        "ref/netstandard1.5/ja/System.IO.xml",
        "ref/netstandard1.5/ko/System.IO.xml",
        "ref/netstandard1.5/ru/System.IO.xml",
        "ref/netstandard1.5/zh-hans/System.IO.xml",
        "ref/netstandard1.5/zh-hant/System.IO.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.io.4.3.0.nupkg.sha512",
        "system.io.nuspec"
      ]
    },
    "System.IO.FileSystem/4.3.0": {
      "sha512": "3wEMARTnuio+ulnvi+hkRNROYwa1kylvYahhcLk4HSoVdl+xxTFVeVlYOfLwrDPImGls0mDqbMhrza8qnWPTdA==",
      "type": "package",
      "path": "system.io.filesystem/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.IO.FileSystem.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.IO.FileSystem.dll",
        "ref/netstandard1.3/System.IO.FileSystem.dll",
        "ref/netstandard1.3/System.IO.FileSystem.xml",
        "ref/netstandard1.3/de/System.IO.FileSystem.xml",
        "ref/netstandard1.3/es/System.IO.FileSystem.xml",
        "ref/netstandard1.3/fr/System.IO.FileSystem.xml",
        "ref/netstandard1.3/it/System.IO.FileSystem.xml",
        "ref/netstandard1.3/ja/System.IO.FileSystem.xml",
        "ref/netstandard1.3/ko/System.IO.FileSystem.xml",
        "ref/netstandard1.3/ru/System.IO.FileSystem.xml",
        "ref/netstandard1.3/zh-hans/System.IO.FileSystem.xml",
        "ref/netstandard1.3/zh-hant/System.IO.FileSystem.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.io.filesystem.4.3.0.nupkg.sha512",
        "system.io.filesystem.nuspec"
      ]
    },
    "System.IO.FileSystem.Primitives/4.3.0": {
      "sha512": "6QOb2XFLch7bEc4lIcJH49nJN2HV+OC3fHDgsLVsBVBk3Y4hFAnOBGzJ2lUu7CyDDFo9IBWkSsnbkT6IBwwiMw==",
      "type": "package",
      "path": "system.io.filesystem.primitives/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.IO.FileSystem.Primitives.dll",
        "lib/netstandard1.3/System.IO.FileSystem.Primitives.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.IO.FileSystem.Primitives.dll",
        "ref/netstandard1.3/System.IO.FileSystem.Primitives.dll",
        "ref/netstandard1.3/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/de/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/es/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/fr/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/it/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/ja/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/ko/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/ru/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/zh-hans/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/zh-hant/System.IO.FileSystem.Primitives.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.io.filesystem.primitives.4.3.0.nupkg.sha512",
        "system.io.filesystem.primitives.nuspec"
      ]
    },
    "System.Linq/4.3.0": {
      "sha512": "5DbqIUpsDp0dFftytzuMmc0oeMdQwjcP/EWxsksIz/w1TcFRkZ3yKKz0PqiYFMmEwPSWw+qNVqD7PJ889JzHbw==",
      "type": "package",
      "path": "system.linq/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net463/System.Linq.dll",
        "lib/netcore50/System.Linq.dll",
        "lib/netstandard1.6/System.Linq.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net463/System.Linq.dll",
        "ref/netcore50/System.Linq.dll",
        "ref/netcore50/System.Linq.xml",
        "ref/netcore50/de/System.Linq.xml",
        "ref/netcore50/es/System.Linq.xml",
        "ref/netcore50/fr/System.Linq.xml",
        "ref/netcore50/it/System.Linq.xml",
        "ref/netcore50/ja/System.Linq.xml",
        "ref/netcore50/ko/System.Linq.xml",
        "ref/netcore50/ru/System.Linq.xml",
        "ref/netcore50/zh-hans/System.Linq.xml",
        "ref/netcore50/zh-hant/System.Linq.xml",
        "ref/netstandard1.0/System.Linq.dll",
        "ref/netstandard1.0/System.Linq.xml",
        "ref/netstandard1.0/de/System.Linq.xml",
        "ref/netstandard1.0/es/System.Linq.xml",
        "ref/netstandard1.0/fr/System.Linq.xml",
        "ref/netstandard1.0/it/System.Linq.xml",
        "ref/netstandard1.0/ja/System.Linq.xml",
        "ref/netstandard1.0/ko/System.Linq.xml",
        "ref/netstandard1.0/ru/System.Linq.xml",
        "ref/netstandard1.0/zh-hans/System.Linq.xml",
        "ref/netstandard1.0/zh-hant/System.Linq.xml",
        "ref/netstandard1.6/System.Linq.dll",
        "ref/netstandard1.6/System.Linq.xml",
        "ref/netstandard1.6/de/System.Linq.xml",
        "ref/netstandard1.6/es/System.Linq.xml",
        "ref/netstandard1.6/fr/System.Linq.xml",
        "ref/netstandard1.6/it/System.Linq.xml",
        "ref/netstandard1.6/ja/System.Linq.xml",
        "ref/netstandard1.6/ko/System.Linq.xml",
        "ref/netstandard1.6/ru/System.Linq.xml",
        "ref/netstandard1.6/zh-hans/System.Linq.xml",
        "ref/netstandard1.6/zh-hant/System.Linq.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.linq.4.3.0.nupkg.sha512",
        "system.linq.nuspec"
      ]
    },
    "System.Linq.Expressions/4.3.0": {
      "sha512": "PGKkrd2khG4CnlyJwxwwaWWiSiWFNBGlgXvJpeO0xCXrZ89ODrQ6tjEWS/kOqZ8GwEOUATtKtzp1eRgmYNfclg==",
      "type": "package",
      "path": "system.linq.expressions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net463/System.Linq.Expressions.dll",
        "lib/netcore50/System.Linq.Expressions.dll",
        "lib/netstandard1.6/System.Linq.Expressions.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net463/System.Linq.Expressions.dll",
        "ref/netcore50/System.Linq.Expressions.dll",
        "ref/netcore50/System.Linq.Expressions.xml",
        "ref/netcore50/de/System.Linq.Expressions.xml",
        "ref/netcore50/es/System.Linq.Expressions.xml",
        "ref/netcore50/fr/System.Linq.Expressions.xml",
        "ref/netcore50/it/System.Linq.Expressions.xml",
        "ref/netcore50/ja/System.Linq.Expressions.xml",
        "ref/netcore50/ko/System.Linq.Expressions.xml",
        "ref/netcore50/ru/System.Linq.Expressions.xml",
        "ref/netcore50/zh-hans/System.Linq.Expressions.xml",
        "ref/netcore50/zh-hant/System.Linq.Expressions.xml",
        "ref/netstandard1.0/System.Linq.Expressions.dll",
        "ref/netstandard1.0/System.Linq.Expressions.xml",
        "ref/netstandard1.0/de/System.Linq.Expressions.xml",
        "ref/netstandard1.0/es/System.Linq.Expressions.xml",
        "ref/netstandard1.0/fr/System.Linq.Expressions.xml",
        "ref/netstandard1.0/it/System.Linq.Expressions.xml",
        "ref/netstandard1.0/ja/System.Linq.Expressions.xml",
        "ref/netstandard1.0/ko/System.Linq.Expressions.xml",
        "ref/netstandard1.0/ru/System.Linq.Expressions.xml",
        "ref/netstandard1.0/zh-hans/System.Linq.Expressions.xml",
        "ref/netstandard1.0/zh-hant/System.Linq.Expressions.xml",
        "ref/netstandard1.3/System.Linq.Expressions.dll",
        "ref/netstandard1.3/System.Linq.Expressions.xml",
        "ref/netstandard1.3/de/System.Linq.Expressions.xml",
        "ref/netstandard1.3/es/System.Linq.Expressions.xml",
        "ref/netstandard1.3/fr/System.Linq.Expressions.xml",
        "ref/netstandard1.3/it/System.Linq.Expressions.xml",
        "ref/netstandard1.3/ja/System.Linq.Expressions.xml",
        "ref/netstandard1.3/ko/System.Linq.Expressions.xml",
        "ref/netstandard1.3/ru/System.Linq.Expressions.xml",
        "ref/netstandard1.3/zh-hans/System.Linq.Expressions.xml",
        "ref/netstandard1.3/zh-hant/System.Linq.Expressions.xml",
        "ref/netstandard1.6/System.Linq.Expressions.dll",
        "ref/netstandard1.6/System.Linq.Expressions.xml",
        "ref/netstandard1.6/de/System.Linq.Expressions.xml",
        "ref/netstandard1.6/es/System.Linq.Expressions.xml",
        "ref/netstandard1.6/fr/System.Linq.Expressions.xml",
        "ref/netstandard1.6/it/System.Linq.Expressions.xml",
        "ref/netstandard1.6/ja/System.Linq.Expressions.xml",
        "ref/netstandard1.6/ko/System.Linq.Expressions.xml",
        "ref/netstandard1.6/ru/System.Linq.Expressions.xml",
        "ref/netstandard1.6/zh-hans/System.Linq.Expressions.xml",
        "ref/netstandard1.6/zh-hant/System.Linq.Expressions.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/System.Linq.Expressions.dll",
        "system.linq.expressions.4.3.0.nupkg.sha512",
        "system.linq.expressions.nuspec"
      ]
    },
    "System.ObjectModel/4.3.0": {
      "sha512": "bdX+80eKv9bN6K4N+d77OankKHGn6CH711a6fcOpMQu2Fckp/Ft4L/kW9WznHpyR0NRAvJutzOMHNNlBGvxQzQ==",
      "type": "package",
      "path": "system.objectmodel/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.ObjectModel.dll",
        "lib/netstandard1.3/System.ObjectModel.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.ObjectModel.dll",
        "ref/netcore50/System.ObjectModel.xml",
        "ref/netcore50/de/System.ObjectModel.xml",
        "ref/netcore50/es/System.ObjectModel.xml",
        "ref/netcore50/fr/System.ObjectModel.xml",
        "ref/netcore50/it/System.ObjectModel.xml",
        "ref/netcore50/ja/System.ObjectModel.xml",
        "ref/netcore50/ko/System.ObjectModel.xml",
        "ref/netcore50/ru/System.ObjectModel.xml",
        "ref/netcore50/zh-hans/System.ObjectModel.xml",
        "ref/netcore50/zh-hant/System.ObjectModel.xml",
        "ref/netstandard1.0/System.ObjectModel.dll",
        "ref/netstandard1.0/System.ObjectModel.xml",
        "ref/netstandard1.0/de/System.ObjectModel.xml",
        "ref/netstandard1.0/es/System.ObjectModel.xml",
        "ref/netstandard1.0/fr/System.ObjectModel.xml",
        "ref/netstandard1.0/it/System.ObjectModel.xml",
        "ref/netstandard1.0/ja/System.ObjectModel.xml",
        "ref/netstandard1.0/ko/System.ObjectModel.xml",
        "ref/netstandard1.0/ru/System.ObjectModel.xml",
        "ref/netstandard1.0/zh-hans/System.ObjectModel.xml",
        "ref/netstandard1.0/zh-hant/System.ObjectModel.xml",
        "ref/netstandard1.3/System.ObjectModel.dll",
        "ref/netstandard1.3/System.ObjectModel.xml",
        "ref/netstandard1.3/de/System.ObjectModel.xml",
        "ref/netstandard1.3/es/System.ObjectModel.xml",
        "ref/netstandard1.3/fr/System.ObjectModel.xml",
        "ref/netstandard1.3/it/System.ObjectModel.xml",
        "ref/netstandard1.3/ja/System.ObjectModel.xml",
        "ref/netstandard1.3/ko/System.ObjectModel.xml",
        "ref/netstandard1.3/ru/System.ObjectModel.xml",
        "ref/netstandard1.3/zh-hans/System.ObjectModel.xml",
        "ref/netstandard1.3/zh-hant/System.ObjectModel.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.objectmodel.4.3.0.nupkg.sha512",
        "system.objectmodel.nuspec"
      ]
    },
    "System.Reflection/4.3.0": {
      "sha512": "KMiAFoW7MfJGa9nDFNcfu+FpEdiHpWgTcS2HdMpDvt9saK3y/G4GwprPyzqjFH9NTaGPQeWNHU+iDlDILj96aQ==",
      "type": "package",
      "path": "system.reflection/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.Reflection.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.Reflection.dll",
        "ref/netcore50/System.Reflection.dll",
        "ref/netcore50/System.Reflection.xml",
        "ref/netcore50/de/System.Reflection.xml",
        "ref/netcore50/es/System.Reflection.xml",
        "ref/netcore50/fr/System.Reflection.xml",
        "ref/netcore50/it/System.Reflection.xml",
        "ref/netcore50/ja/System.Reflection.xml",
        "ref/netcore50/ko/System.Reflection.xml",
        "ref/netcore50/ru/System.Reflection.xml",
        "ref/netcore50/zh-hans/System.Reflection.xml",
        "ref/netcore50/zh-hant/System.Reflection.xml",
        "ref/netstandard1.0/System.Reflection.dll",
        "ref/netstandard1.0/System.Reflection.xml",
        "ref/netstandard1.0/de/System.Reflection.xml",
        "ref/netstandard1.0/es/System.Reflection.xml",
        "ref/netstandard1.0/fr/System.Reflection.xml",
        "ref/netstandard1.0/it/System.Reflection.xml",
        "ref/netstandard1.0/ja/System.Reflection.xml",
        "ref/netstandard1.0/ko/System.Reflection.xml",
        "ref/netstandard1.0/ru/System.Reflection.xml",
        "ref/netstandard1.0/zh-hans/System.Reflection.xml",
        "ref/netstandard1.0/zh-hant/System.Reflection.xml",
        "ref/netstandard1.3/System.Reflection.dll",
        "ref/netstandard1.3/System.Reflection.xml",
        "ref/netstandard1.3/de/System.Reflection.xml",
        "ref/netstandard1.3/es/System.Reflection.xml",
        "ref/netstandard1.3/fr/System.Reflection.xml",
        "ref/netstandard1.3/it/System.Reflection.xml",
        "ref/netstandard1.3/ja/System.Reflection.xml",
        "ref/netstandard1.3/ko/System.Reflection.xml",
        "ref/netstandard1.3/ru/System.Reflection.xml",
        "ref/netstandard1.3/zh-hans/System.Reflection.xml",
        "ref/netstandard1.3/zh-hant/System.Reflection.xml",
        "ref/netstandard1.5/System.Reflection.dll",
        "ref/netstandard1.5/System.Reflection.xml",
        "ref/netstandard1.5/de/System.Reflection.xml",
        "ref/netstandard1.5/es/System.Reflection.xml",
        "ref/netstandard1.5/fr/System.Reflection.xml",
        "ref/netstandard1.5/it/System.Reflection.xml",
        "ref/netstandard1.5/ja/System.Reflection.xml",
        "ref/netstandard1.5/ko/System.Reflection.xml",
        "ref/netstandard1.5/ru/System.Reflection.xml",
        "ref/netstandard1.5/zh-hans/System.Reflection.xml",
        "ref/netstandard1.5/zh-hant/System.Reflection.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.reflection.4.3.0.nupkg.sha512",
        "system.reflection.nuspec"
      ]
    },
    "System.Reflection.Emit/4.3.0": {
      "sha512": "228FG0jLcIwTVJyz8CLFKueVqQK36ANazUManGaJHkO0icjiIypKW7YLWLIWahyIkdh5M7mV2dJepllLyA1SKg==",
      "type": "package",
      "path": "system.reflection.emit/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/monotouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.Reflection.Emit.dll",
        "lib/netstandard1.3/System.Reflection.Emit.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/net45/_._",
        "ref/netstandard1.1/System.Reflection.Emit.dll",
        "ref/netstandard1.1/System.Reflection.Emit.xml",
        "ref/netstandard1.1/de/System.Reflection.Emit.xml",
        "ref/netstandard1.1/es/System.Reflection.Emit.xml",
        "ref/netstandard1.1/fr/System.Reflection.Emit.xml",
        "ref/netstandard1.1/it/System.Reflection.Emit.xml",
        "ref/netstandard1.1/ja/System.Reflection.Emit.xml",
        "ref/netstandard1.1/ko/System.Reflection.Emit.xml",
        "ref/netstandard1.1/ru/System.Reflection.Emit.xml",
        "ref/netstandard1.1/zh-hans/System.Reflection.Emit.xml",
        "ref/netstandard1.1/zh-hant/System.Reflection.Emit.xml",
        "ref/xamarinmac20/_._",
        "system.reflection.emit.4.3.0.nupkg.sha512",
        "system.reflection.emit.nuspec"
      ]
    },
    "System.Reflection.Emit.ILGeneration/4.3.0": {
      "sha512": "59tBslAk9733NXLrUJrwNZEzbMAcu8k344OYo+wfSVygcgZ9lgBdGIzH/nrg3LYhXceynyvTc8t5/GD4Ri0/ng==",
      "type": "package",
      "path": "system.reflection.emit.ilgeneration/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.Reflection.Emit.ILGeneration.dll",
        "lib/netstandard1.3/System.Reflection.Emit.ILGeneration.dll",
        "lib/portable-net45+wp8/_._",
        "lib/wp80/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netstandard1.0/System.Reflection.Emit.ILGeneration.dll",
        "ref/netstandard1.0/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/de/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/es/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/fr/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/it/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/ja/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/ko/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/ru/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/zh-hans/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/zh-hant/System.Reflection.Emit.ILGeneration.xml",
        "ref/portable-net45+wp8/_._",
        "ref/wp80/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/_._",
        "system.reflection.emit.ilgeneration.4.3.0.nupkg.sha512",
        "system.reflection.emit.ilgeneration.nuspec"
      ]
    },
    "System.Reflection.Emit.Lightweight/4.3.0": {
      "sha512": "oadVHGSMsTmZsAF864QYN1t1QzZjIcuKU3l2S9cZOwDdDueNTrqq1yRj7koFfIGEnKpt6NjpL3rOzRhs4ryOgA==",
      "type": "package",
      "path": "system.reflection.emit.lightweight/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.Reflection.Emit.Lightweight.dll",
        "lib/netstandard1.3/System.Reflection.Emit.Lightweight.dll",
        "lib/portable-net45+wp8/_._",
        "lib/wp80/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netstandard1.0/System.Reflection.Emit.Lightweight.dll",
        "ref/netstandard1.0/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/de/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/es/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/fr/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/it/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/ja/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/ko/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/ru/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/zh-hans/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/zh-hant/System.Reflection.Emit.Lightweight.xml",
        "ref/portable-net45+wp8/_._",
        "ref/wp80/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/_._",
        "system.reflection.emit.lightweight.4.3.0.nupkg.sha512",
        "system.reflection.emit.lightweight.nuspec"
      ]
    },
    "System.Reflection.Extensions/4.3.0": {
      "sha512": "rJkrJD3kBI5B712aRu4DpSIiHRtr6QlfZSQsb0hYHrDCZORXCFjQfoipo2LaMUHoT9i1B7j7MnfaEKWDFmFQNQ==",
      "type": "package",
      "path": "system.reflection.extensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Reflection.Extensions.dll",
        "ref/netcore50/System.Reflection.Extensions.xml",
        "ref/netcore50/de/System.Reflection.Extensions.xml",
        "ref/netcore50/es/System.Reflection.Extensions.xml",
        "ref/netcore50/fr/System.Reflection.Extensions.xml",
        "ref/netcore50/it/System.Reflection.Extensions.xml",
        "ref/netcore50/ja/System.Reflection.Extensions.xml",
        "ref/netcore50/ko/System.Reflection.Extensions.xml",
        "ref/netcore50/ru/System.Reflection.Extensions.xml",
        "ref/netcore50/zh-hans/System.Reflection.Extensions.xml",
        "ref/netcore50/zh-hant/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/System.Reflection.Extensions.dll",
        "ref/netstandard1.0/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/de/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/es/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/fr/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/it/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/ja/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/ko/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/ru/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/zh-hans/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/zh-hant/System.Reflection.Extensions.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.reflection.extensions.4.3.0.nupkg.sha512",
        "system.reflection.extensions.nuspec"
      ]
    },
    "System.Reflection.Primitives/4.3.0": {
      "sha512": "5RXItQz5As4xN2/YUDxdpsEkMhvw3e6aNveFXUn4Hl/udNTCNhnKp8lT9fnc3MhvGKh1baak5CovpuQUXHAlIA==",
      "type": "package",
      "path": "system.reflection.primitives/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Reflection.Primitives.dll",
        "ref/netcore50/System.Reflection.Primitives.xml",
        "ref/netcore50/de/System.Reflection.Primitives.xml",
        "ref/netcore50/es/System.Reflection.Primitives.xml",
        "ref/netcore50/fr/System.Reflection.Primitives.xml",
        "ref/netcore50/it/System.Reflection.Primitives.xml",
        "ref/netcore50/ja/System.Reflection.Primitives.xml",
        "ref/netcore50/ko/System.Reflection.Primitives.xml",
        "ref/netcore50/ru/System.Reflection.Primitives.xml",
        "ref/netcore50/zh-hans/System.Reflection.Primitives.xml",
        "ref/netcore50/zh-hant/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/System.Reflection.Primitives.dll",
        "ref/netstandard1.0/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/de/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/es/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/fr/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/it/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/ja/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/ko/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/ru/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/zh-hans/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/zh-hant/System.Reflection.Primitives.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.reflection.primitives.4.3.0.nupkg.sha512",
        "system.reflection.primitives.nuspec"
      ]
    },
    "System.Reflection.TypeExtensions/4.3.0": {
      "sha512": "7u6ulLcZbyxB5Gq0nMkQttcdBTx57ibzw+4IOXEfR+sXYQoHvjW5LTLyNr8O22UIMrqYbchJQJnos4eooYzYJA==",
      "type": "package",
      "path": "system.reflection.typeextensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Reflection.TypeExtensions.dll",
        "lib/net462/System.Reflection.TypeExtensions.dll",
        "lib/netcore50/System.Reflection.TypeExtensions.dll",
        "lib/netstandard1.5/System.Reflection.TypeExtensions.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Reflection.TypeExtensions.dll",
        "ref/net462/System.Reflection.TypeExtensions.dll",
        "ref/netstandard1.3/System.Reflection.TypeExtensions.dll",
        "ref/netstandard1.3/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/de/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/es/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/fr/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/it/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/ja/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/ko/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/ru/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/zh-hans/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/zh-hant/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/System.Reflection.TypeExtensions.dll",
        "ref/netstandard1.5/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/de/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/es/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/fr/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/it/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/ja/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/ko/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/ru/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/zh-hans/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/zh-hant/System.Reflection.TypeExtensions.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/System.Reflection.TypeExtensions.dll",
        "system.reflection.typeextensions.4.3.0.nupkg.sha512",
        "system.reflection.typeextensions.nuspec"
      ]
    },
    "System.Resources.ResourceManager/4.3.0": {
      "sha512": "/zrcPkkWdZmI4F92gL/TPumP98AVDu/Wxr3CSJGQQ+XN6wbRZcyfSKVoPo17ilb3iOr0cCRqJInGwNMolqhS8A==",
      "type": "package",
      "path": "system.resources.resourcemanager/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Resources.ResourceManager.dll",
        "ref/netcore50/System.Resources.ResourceManager.xml",
        "ref/netcore50/de/System.Resources.ResourceManager.xml",
        "ref/netcore50/es/System.Resources.ResourceManager.xml",
        "ref/netcore50/fr/System.Resources.ResourceManager.xml",
        "ref/netcore50/it/System.Resources.ResourceManager.xml",
        "ref/netcore50/ja/System.Resources.ResourceManager.xml",
        "ref/netcore50/ko/System.Resources.ResourceManager.xml",
        "ref/netcore50/ru/System.Resources.ResourceManager.xml",
        "ref/netcore50/zh-hans/System.Resources.ResourceManager.xml",
        "ref/netcore50/zh-hant/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/System.Resources.ResourceManager.dll",
        "ref/netstandard1.0/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/de/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/es/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/fr/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/it/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/ja/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/ko/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/ru/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/zh-hans/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/zh-hant/System.Resources.ResourceManager.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.resources.resourcemanager.4.3.0.nupkg.sha512",
        "system.resources.resourcemanager.nuspec"
      ]
    },
    "System.Runtime/4.3.0": {
      "sha512": "JufQi0vPQ0xGnAczR13AUFglDyVYt4Kqnz1AZaiKZ5+GICq0/1MH/mO/eAJHt/mHW1zjKBJd7kV26SrxddAhiw==",
      "type": "package",
      "path": "system.runtime/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.Runtime.dll",
        "lib/portable-net45+win8+wp80+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.Runtime.dll",
        "ref/netcore50/System.Runtime.dll",
        "ref/netcore50/System.Runtime.xml",
        "ref/netcore50/de/System.Runtime.xml",
        "ref/netcore50/es/System.Runtime.xml",
        "ref/netcore50/fr/System.Runtime.xml",
        "ref/netcore50/it/System.Runtime.xml",
        "ref/netcore50/ja/System.Runtime.xml",
        "ref/netcore50/ko/System.Runtime.xml",
        "ref/netcore50/ru/System.Runtime.xml",
        "ref/netcore50/zh-hans/System.Runtime.xml",
        "ref/netcore50/zh-hant/System.Runtime.xml",
        "ref/netstandard1.0/System.Runtime.dll",
        "ref/netstandard1.0/System.Runtime.xml",
        "ref/netstandard1.0/de/System.Runtime.xml",
        "ref/netstandard1.0/es/System.Runtime.xml",
        "ref/netstandard1.0/fr/System.Runtime.xml",
        "ref/netstandard1.0/it/System.Runtime.xml",
        "ref/netstandard1.0/ja/System.Runtime.xml",
        "ref/netstandard1.0/ko/System.Runtime.xml",
        "ref/netstandard1.0/ru/System.Runtime.xml",
        "ref/netstandard1.0/zh-hans/System.Runtime.xml",
        "ref/netstandard1.0/zh-hant/System.Runtime.xml",
        "ref/netstandard1.2/System.Runtime.dll",
        "ref/netstandard1.2/System.Runtime.xml",
        "ref/netstandard1.2/de/System.Runtime.xml",
        "ref/netstandard1.2/es/System.Runtime.xml",
        "ref/netstandard1.2/fr/System.Runtime.xml",
        "ref/netstandard1.2/it/System.Runtime.xml",
        "ref/netstandard1.2/ja/System.Runtime.xml",
        "ref/netstandard1.2/ko/System.Runtime.xml",
        "ref/netstandard1.2/ru/System.Runtime.xml",
        "ref/netstandard1.2/zh-hans/System.Runtime.xml",
        "ref/netstandard1.2/zh-hant/System.Runtime.xml",
        "ref/netstandard1.3/System.Runtime.dll",
        "ref/netstandard1.3/System.Runtime.xml",
        "ref/netstandard1.3/de/System.Runtime.xml",
        "ref/netstandard1.3/es/System.Runtime.xml",
        "ref/netstandard1.3/fr/System.Runtime.xml",
        "ref/netstandard1.3/it/System.Runtime.xml",
        "ref/netstandard1.3/ja/System.Runtime.xml",
        "ref/netstandard1.3/ko/System.Runtime.xml",
        "ref/netstandard1.3/ru/System.Runtime.xml",
        "ref/netstandard1.3/zh-hans/System.Runtime.xml",
        "ref/netstandard1.3/zh-hant/System.Runtime.xml",
        "ref/netstandard1.5/System.Runtime.dll",
        "ref/netstandard1.5/System.Runtime.xml",
        "ref/netstandard1.5/de/System.Runtime.xml",
        "ref/netstandard1.5/es/System.Runtime.xml",
        "ref/netstandard1.5/fr/System.Runtime.xml",
        "ref/netstandard1.5/it/System.Runtime.xml",
        "ref/netstandard1.5/ja/System.Runtime.xml",
        "ref/netstandard1.5/ko/System.Runtime.xml",
        "ref/netstandard1.5/ru/System.Runtime.xml",
        "ref/netstandard1.5/zh-hans/System.Runtime.xml",
        "ref/netstandard1.5/zh-hant/System.Runtime.xml",
        "ref/portable-net45+win8+wp80+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.runtime.4.3.0.nupkg.sha512",
        "system.runtime.nuspec"
      ]
    },
    "System.Runtime.CompilerServices.Unsafe/4.4.0": {
      "sha512": "9dLLuBxr5GNmOfl2jSMcsHuteEg32BEfUotmmUkmZjpR3RpVHE8YQwt0ow3p6prwA1ME8WqDVZqrr8z6H8G+Kw==",
      "type": "package",
      "path": "system.runtime.compilerservices.unsafe/4.4.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "lib/netstandard1.0/System.Runtime.CompilerServices.Unsafe.dll",
        "lib/netstandard1.0/System.Runtime.CompilerServices.Unsafe.xml",
        "lib/netstandard2.0/System.Runtime.CompilerServices.Unsafe.dll",
        "lib/netstandard2.0/System.Runtime.CompilerServices.Unsafe.xml",
        "ref/netstandard1.0/System.Runtime.CompilerServices.Unsafe.dll",
        "ref/netstandard1.0/System.Runtime.CompilerServices.Unsafe.xml",
        "ref/netstandard2.0/System.Runtime.CompilerServices.Unsafe.dll",
        "ref/netstandard2.0/System.Runtime.CompilerServices.Unsafe.xml",
        "system.runtime.compilerservices.unsafe.4.4.0.nupkg.sha512",
        "system.runtime.compilerservices.unsafe.nuspec",
        "useSharedDesignerContext.txt",
        "version.txt"
      ]
    },
    "System.Runtime.Extensions/4.3.0": {
      "sha512": "guW0uK0fn5fcJJ1tJVXYd7/1h5F+pea1r7FLSOz/f8vPEqbR2ZAknuRDvTQ8PzAilDveOxNjSfr0CHfIQfFk8g==",
      "type": "package",
      "path": "system.runtime.extensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.Runtime.Extensions.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.Runtime.Extensions.dll",
        "ref/netcore50/System.Runtime.Extensions.dll",
        "ref/netcore50/System.Runtime.Extensions.xml",
        "ref/netcore50/de/System.Runtime.Extensions.xml",
        "ref/netcore50/es/System.Runtime.Extensions.xml",
        "ref/netcore50/fr/System.Runtime.Extensions.xml",
        "ref/netcore50/it/System.Runtime.Extensions.xml",
        "ref/netcore50/ja/System.Runtime.Extensions.xml",
        "ref/netcore50/ko/System.Runtime.Extensions.xml",
        "ref/netcore50/ru/System.Runtime.Extensions.xml",
        "ref/netcore50/zh-hans/System.Runtime.Extensions.xml",
        "ref/netcore50/zh-hant/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/System.Runtime.Extensions.dll",
        "ref/netstandard1.0/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/de/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/es/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/fr/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/it/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/ja/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/ko/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/ru/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/zh-hans/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/zh-hant/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/System.Runtime.Extensions.dll",
        "ref/netstandard1.3/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/de/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/es/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/fr/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/it/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/ja/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/ko/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/ru/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/zh-hans/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/zh-hant/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/System.Runtime.Extensions.dll",
        "ref/netstandard1.5/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/de/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/es/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/fr/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/it/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/ja/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/ko/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/ru/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/zh-hans/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/zh-hant/System.Runtime.Extensions.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.runtime.extensions.4.3.0.nupkg.sha512",
        "system.runtime.extensions.nuspec"
      ]
    },
    "System.Runtime.Handles/4.3.0": {
      "sha512": "OKiSUN7DmTWeYb3l51A7EYaeNMnvxwE249YtZz7yooT4gOZhmTjIn48KgSsw2k2lYdLgTKNJw/ZIfSElwDRVgg==",
      "type": "package",
      "path": "system.runtime.handles/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/_._",
        "ref/netstandard1.3/System.Runtime.Handles.dll",
        "ref/netstandard1.3/System.Runtime.Handles.xml",
        "ref/netstandard1.3/de/System.Runtime.Handles.xml",
        "ref/netstandard1.3/es/System.Runtime.Handles.xml",
        "ref/netstandard1.3/fr/System.Runtime.Handles.xml",
        "ref/netstandard1.3/it/System.Runtime.Handles.xml",
        "ref/netstandard1.3/ja/System.Runtime.Handles.xml",
        "ref/netstandard1.3/ko/System.Runtime.Handles.xml",
        "ref/netstandard1.3/ru/System.Runtime.Handles.xml",
        "ref/netstandard1.3/zh-hans/System.Runtime.Handles.xml",
        "ref/netstandard1.3/zh-hant/System.Runtime.Handles.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.runtime.handles.4.3.0.nupkg.sha512",
        "system.runtime.handles.nuspec"
      ]
    },
    "System.Runtime.InteropServices/4.3.0": {
      "sha512": "uv1ynXqiMK8mp1GM3jDqPCFN66eJ5w5XNomaK2XD+TuCroNTLFGeZ+WCmBMcBDyTFKou3P6cR6J/QsaqDp7fGQ==",
      "type": "package",
      "path": "system.runtime.interopservices/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.Runtime.InteropServices.dll",
        "lib/net463/System.Runtime.InteropServices.dll",
        "lib/portable-net45+win8+wpa81/_._",
        "lib/win8/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.Runtime.InteropServices.dll",
        "ref/net463/System.Runtime.InteropServices.dll",
        "ref/netcore50/System.Runtime.InteropServices.dll",
        "ref/netcore50/System.Runtime.InteropServices.xml",
        "ref/netcore50/de/System.Runtime.InteropServices.xml",
        "ref/netcore50/es/System.Runtime.InteropServices.xml",
        "ref/netcore50/fr/System.Runtime.InteropServices.xml",
        "ref/netcore50/it/System.Runtime.InteropServices.xml",
        "ref/netcore50/ja/System.Runtime.InteropServices.xml",
        "ref/netcore50/ko/System.Runtime.InteropServices.xml",
        "ref/netcore50/ru/System.Runtime.InteropServices.xml",
        "ref/netcore50/zh-hans/System.Runtime.InteropServices.xml",
        "ref/netcore50/zh-hant/System.Runtime.InteropServices.xml",
        "ref/netcoreapp1.1/System.Runtime.InteropServices.dll",
        "ref/netstandard1.1/System.Runtime.InteropServices.dll",
        "ref/netstandard1.1/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/de/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/es/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/fr/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/it/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/ja/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/ko/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/ru/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/zh-hans/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/zh-hant/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/System.Runtime.InteropServices.dll",
        "ref/netstandard1.2/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/de/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/es/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/fr/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/it/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/ja/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/ko/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/ru/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/zh-hans/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/zh-hant/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/System.Runtime.InteropServices.dll",
        "ref/netstandard1.3/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/de/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/es/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/fr/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/it/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/ja/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/ko/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/ru/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/zh-hans/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/zh-hant/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/System.Runtime.InteropServices.dll",
        "ref/netstandard1.5/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/de/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/es/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/fr/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/it/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/ja/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/ko/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/ru/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/zh-hans/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/zh-hant/System.Runtime.InteropServices.xml",
        "ref/portable-net45+win8+wpa81/_._",
        "ref/win8/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.runtime.interopservices.4.3.0.nupkg.sha512",
        "system.runtime.interopservices.nuspec"
      ]
    },
    "System.Runtime.Serialization.Formatters/4.3.0": {
      "sha512": "KT591AkTNFOTbhZlaeMVvfax3RqhH1EJlcwF50Wm7sfnBLuHiOeZRRKrr1ns3NESkM20KPZ5Ol/ueMq5vg4QoQ==",
      "type": "package",
      "path": "system.runtime.serialization.formatters/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Runtime.Serialization.Formatters.dll",
        "lib/netstandard1.4/System.Runtime.Serialization.Formatters.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Runtime.Serialization.Formatters.dll",
        "ref/netstandard1.3/System.Runtime.Serialization.Formatters.dll",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.runtime.serialization.formatters.4.3.0.nupkg.sha512",
        "system.runtime.serialization.formatters.nuspec"
      ]
    },
    "System.Runtime.Serialization.Primitives/4.3.0": {
      "sha512": "Wz+0KOukJGAlXjtKr+5Xpuxf8+c8739RI1C+A2BoQZT+wMCCoMDDdO8/4IRHfaVINqL78GO8dW8G2lW/e45Mcw==",
      "type": "package",
      "path": "system.runtime.serialization.primitives/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net46/System.Runtime.Serialization.Primitives.dll",
        "lib/netcore50/System.Runtime.Serialization.Primitives.dll",
        "lib/netstandard1.3/System.Runtime.Serialization.Primitives.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net46/System.Runtime.Serialization.Primitives.dll",
        "ref/netcore50/System.Runtime.Serialization.Primitives.dll",
        "ref/netcore50/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/de/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/es/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/fr/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/it/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/ja/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/ko/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/ru/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/zh-hans/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/zh-hant/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/System.Runtime.Serialization.Primitives.dll",
        "ref/netstandard1.0/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/de/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/es/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/fr/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/it/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/ja/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/ko/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/ru/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/zh-hans/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/zh-hant/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/System.Runtime.Serialization.Primitives.dll",
        "ref/netstandard1.3/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/de/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/es/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/fr/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/it/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/ja/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/ko/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/ru/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/zh-hans/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/zh-hant/System.Runtime.Serialization.Primitives.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/System.Runtime.Serialization.Primitives.dll",
        "system.runtime.serialization.primitives.4.3.0.nupkg.sha512",
        "system.runtime.serialization.primitives.nuspec"
      ]
    },
    "System.Text.Encoding/4.3.0": {
      "sha512": "BiIg+KWaSDOITze6jGQynxg64naAPtqGHBwDrLaCtixsa5bKiR8dpPOHA7ge3C0JJQizJE+sfkz1wV+BAKAYZw==",
      "type": "package",
      "path": "system.text.encoding/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Text.Encoding.dll",
        "ref/netcore50/System.Text.Encoding.xml",
        "ref/netcore50/de/System.Text.Encoding.xml",
        "ref/netcore50/es/System.Text.Encoding.xml",
        "ref/netcore50/fr/System.Text.Encoding.xml",
        "ref/netcore50/it/System.Text.Encoding.xml",
        "ref/netcore50/ja/System.Text.Encoding.xml",
        "ref/netcore50/ko/System.Text.Encoding.xml",
        "ref/netcore50/ru/System.Text.Encoding.xml",
        "ref/netcore50/zh-hans/System.Text.Encoding.xml",
        "ref/netcore50/zh-hant/System.Text.Encoding.xml",
        "ref/netstandard1.0/System.Text.Encoding.dll",
        "ref/netstandard1.0/System.Text.Encoding.xml",
        "ref/netstandard1.0/de/System.Text.Encoding.xml",
        "ref/netstandard1.0/es/System.Text.Encoding.xml",
        "ref/netstandard1.0/fr/System.Text.Encoding.xml",
        "ref/netstandard1.0/it/System.Text.Encoding.xml",
        "ref/netstandard1.0/ja/System.Text.Encoding.xml",
        "ref/netstandard1.0/ko/System.Text.Encoding.xml",
        "ref/netstandard1.0/ru/System.Text.Encoding.xml",
        "ref/netstandard1.0/zh-hans/System.Text.Encoding.xml",
        "ref/netstandard1.0/zh-hant/System.Text.Encoding.xml",
        "ref/netstandard1.3/System.Text.Encoding.dll",
        "ref/netstandard1.3/System.Text.Encoding.xml",
        "ref/netstandard1.3/de/System.Text.Encoding.xml",
        "ref/netstandard1.3/es/System.Text.Encoding.xml",
        "ref/netstandard1.3/fr/System.Text.Encoding.xml",
        "ref/netstandard1.3/it/System.Text.Encoding.xml",
        "ref/netstandard1.3/ja/System.Text.Encoding.xml",
        "ref/netstandard1.3/ko/System.Text.Encoding.xml",
        "ref/netstandard1.3/ru/System.Text.Encoding.xml",
        "ref/netstandard1.3/zh-hans/System.Text.Encoding.xml",
        "ref/netstandard1.3/zh-hant/System.Text.Encoding.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.text.encoding.4.3.0.nupkg.sha512",
        "system.text.encoding.nuspec"
      ]
    },
    "System.Text.Encoding.Extensions/4.3.0": {
      "sha512": "YVMK0Bt/A43RmwizJoZ22ei2nmrhobgeiYwFzC4YAN+nue8RF6djXDMog0UCn+brerQoYVyaS+ghy9P/MUVcmw==",
      "type": "package",
      "path": "system.text.encoding.extensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Text.Encoding.Extensions.dll",
        "ref/netcore50/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/de/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/es/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/fr/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/it/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/ja/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/ko/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/ru/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/zh-hans/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/zh-hant/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/System.Text.Encoding.Extensions.dll",
        "ref/netstandard1.0/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/de/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/es/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/fr/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/it/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/ja/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/ko/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/ru/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/zh-hans/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/zh-hant/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/System.Text.Encoding.Extensions.dll",
        "ref/netstandard1.3/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/de/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/es/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/fr/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/it/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/ja/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/ko/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/ru/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/zh-hans/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/zh-hant/System.Text.Encoding.Extensions.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.text.encoding.extensions.4.3.0.nupkg.sha512",
        "system.text.encoding.extensions.nuspec"
      ]
    },
    "System.Text.RegularExpressions/4.3.0": {
      "sha512": "RpT2DA+L660cBt1FssIE9CAGpLFdFPuheB7pLpKpn6ZXNby7jDERe8Ua/Ne2xGiwLVG2JOqziiaVCGDon5sKFA==",
      "type": "package",
      "path": "system.text.regularexpressions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net463/System.Text.RegularExpressions.dll",
        "lib/netcore50/System.Text.RegularExpressions.dll",
        "lib/netstandard1.6/System.Text.RegularExpressions.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net463/System.Text.RegularExpressions.dll",
        "ref/netcore50/System.Text.RegularExpressions.dll",
        "ref/netcore50/System.Text.RegularExpressions.xml",
        "ref/netcore50/de/System.Text.RegularExpressions.xml",
        "ref/netcore50/es/System.Text.RegularExpressions.xml",
        "ref/netcore50/fr/System.Text.RegularExpressions.xml",
        "ref/netcore50/it/System.Text.RegularExpressions.xml",
        "ref/netcore50/ja/System.Text.RegularExpressions.xml",
        "ref/netcore50/ko/System.Text.RegularExpressions.xml",
        "ref/netcore50/ru/System.Text.RegularExpressions.xml",
        "ref/netcore50/zh-hans/System.Text.RegularExpressions.xml",
        "ref/netcore50/zh-hant/System.Text.RegularExpressions.xml",
        "ref/netcoreapp1.1/System.Text.RegularExpressions.dll",
        "ref/netstandard1.0/System.Text.RegularExpressions.dll",
        "ref/netstandard1.0/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/de/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/es/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/fr/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/it/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/ja/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/ko/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/ru/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/zh-hans/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/zh-hant/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/System.Text.RegularExpressions.dll",
        "ref/netstandard1.3/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/de/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/es/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/fr/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/it/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/ja/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/ko/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/ru/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/zh-hans/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/zh-hant/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/System.Text.RegularExpressions.dll",
        "ref/netstandard1.6/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/de/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/es/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/fr/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/it/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/ja/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/ko/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/ru/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/zh-hans/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/zh-hant/System.Text.RegularExpressions.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.text.regularexpressions.4.3.0.nupkg.sha512",
        "system.text.regularexpressions.nuspec"
      ]
    },
    "System.Threading/4.3.0": {
      "sha512": "VkUS0kOBcUf3Wwm0TSbrevDDZ6BlM+b/HRiapRFWjM5O0NS0LviG0glKmFK+hhPDd1XFeSdU1GmlLhb2CoVpIw==",
      "type": "package",
      "path": "system.threading/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.Threading.dll",
        "lib/netstandard1.3/System.Threading.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Threading.dll",
        "ref/netcore50/System.Threading.xml",
        "ref/netcore50/de/System.Threading.xml",
        "ref/netcore50/es/System.Threading.xml",
        "ref/netcore50/fr/System.Threading.xml",
        "ref/netcore50/it/System.Threading.xml",
        "ref/netcore50/ja/System.Threading.xml",
        "ref/netcore50/ko/System.Threading.xml",
        "ref/netcore50/ru/System.Threading.xml",
        "ref/netcore50/zh-hans/System.Threading.xml",
        "ref/netcore50/zh-hant/System.Threading.xml",
        "ref/netstandard1.0/System.Threading.dll",
        "ref/netstandard1.0/System.Threading.xml",
        "ref/netstandard1.0/de/System.Threading.xml",
        "ref/netstandard1.0/es/System.Threading.xml",
        "ref/netstandard1.0/fr/System.Threading.xml",
        "ref/netstandard1.0/it/System.Threading.xml",
        "ref/netstandard1.0/ja/System.Threading.xml",
        "ref/netstandard1.0/ko/System.Threading.xml",
        "ref/netstandard1.0/ru/System.Threading.xml",
        "ref/netstandard1.0/zh-hans/System.Threading.xml",
        "ref/netstandard1.0/zh-hant/System.Threading.xml",
        "ref/netstandard1.3/System.Threading.dll",
        "ref/netstandard1.3/System.Threading.xml",
        "ref/netstandard1.3/de/System.Threading.xml",
        "ref/netstandard1.3/es/System.Threading.xml",
        "ref/netstandard1.3/fr/System.Threading.xml",
        "ref/netstandard1.3/it/System.Threading.xml",
        "ref/netstandard1.3/ja/System.Threading.xml",
        "ref/netstandard1.3/ko/System.Threading.xml",
        "ref/netstandard1.3/ru/System.Threading.xml",
        "ref/netstandard1.3/zh-hans/System.Threading.xml",
        "ref/netstandard1.3/zh-hant/System.Threading.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/System.Threading.dll",
        "system.threading.4.3.0.nupkg.sha512",
        "system.threading.nuspec"
      ]
    },
    "System.Threading.Tasks/4.3.0": {
      "sha512": "LbSxKEdOUhVe8BezB/9uOGGppt+nZf6e1VFyw6v3DN6lqitm0OSn2uXMOdtP0M3W4iMcqcivm2J6UgqiwwnXiA==",
      "type": "package",
      "path": "system.threading.tasks/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Threading.Tasks.dll",
        "ref/netcore50/System.Threading.Tasks.xml",
        "ref/netcore50/de/System.Threading.Tasks.xml",
        "ref/netcore50/es/System.Threading.Tasks.xml",
        "ref/netcore50/fr/System.Threading.Tasks.xml",
        "ref/netcore50/it/System.Threading.Tasks.xml",
        "ref/netcore50/ja/System.Threading.Tasks.xml",
        "ref/netcore50/ko/System.Threading.Tasks.xml",
        "ref/netcore50/ru/System.Threading.Tasks.xml",
        "ref/netcore50/zh-hans/System.Threading.Tasks.xml",
        "ref/netcore50/zh-hant/System.Threading.Tasks.xml",
        "ref/netstandard1.0/System.Threading.Tasks.dll",
        "ref/netstandard1.0/System.Threading.Tasks.xml",
        "ref/netstandard1.0/de/System.Threading.Tasks.xml",
        "ref/netstandard1.0/es/System.Threading.Tasks.xml",
        "ref/netstandard1.0/fr/System.Threading.Tasks.xml",
        "ref/netstandard1.0/it/System.Threading.Tasks.xml",
        "ref/netstandard1.0/ja/System.Threading.Tasks.xml",
        "ref/netstandard1.0/ko/System.Threading.Tasks.xml",
        "ref/netstandard1.0/ru/System.Threading.Tasks.xml",
        "ref/netstandard1.0/zh-hans/System.Threading.Tasks.xml",
        "ref/netstandard1.0/zh-hant/System.Threading.Tasks.xml",
        "ref/netstandard1.3/System.Threading.Tasks.dll",
        "ref/netstandard1.3/System.Threading.Tasks.xml",
        "ref/netstandard1.3/de/System.Threading.Tasks.xml",
        "ref/netstandard1.3/es/System.Threading.Tasks.xml",
        "ref/netstandard1.3/fr/System.Threading.Tasks.xml",
        "ref/netstandard1.3/it/System.Threading.Tasks.xml",
        "ref/netstandard1.3/ja/System.Threading.Tasks.xml",
        "ref/netstandard1.3/ko/System.Threading.Tasks.xml",
        "ref/netstandard1.3/ru/System.Threading.Tasks.xml",
        "ref/netstandard1.3/zh-hans/System.Threading.Tasks.xml",
        "ref/netstandard1.3/zh-hant/System.Threading.Tasks.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.threading.tasks.4.3.0.nupkg.sha512",
        "system.threading.tasks.nuspec"
      ]
    },
    "System.Threading.Tasks.Extensions/4.3.0": {
      "sha512": "npvJkVKl5rKXrtl1Kkm6OhOUaYGEiF9wFbppFRWSMoApKzt2PiPHT2Bb8a5sAWxprvdOAtvaARS9QYMznEUtug==",
      "type": "package",
      "path": "system.threading.tasks.extensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/netstandard1.0/System.Threading.Tasks.Extensions.dll",
        "lib/netstandard1.0/System.Threading.Tasks.Extensions.xml",
        "lib/portable-net45+win8+wp8+wpa81/System.Threading.Tasks.Extensions.dll",
        "lib/portable-net45+win8+wp8+wpa81/System.Threading.Tasks.Extensions.xml",
        "system.threading.tasks.extensions.4.3.0.nupkg.sha512",
        "system.threading.tasks.extensions.nuspec"
      ]
    },
    "System.Xml.ReaderWriter/4.3.0": {
      "sha512": "GrprA+Z0RUXaR4N7/eW71j1rgMnEnEVlgii49GZyAjTH7uliMnrOU3HNFBr6fEDBCJCIdlVNq9hHbaDR621XBA==",
      "type": "package",
      "path": "system.xml.readerwriter/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net46/System.Xml.ReaderWriter.dll",
        "lib/netcore50/System.Xml.ReaderWriter.dll",
        "lib/netstandard1.3/System.Xml.ReaderWriter.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net46/System.Xml.ReaderWriter.dll",
        "ref/netcore50/System.Xml.ReaderWriter.dll",
        "ref/netcore50/System.Xml.ReaderWriter.xml",
        "ref/netcore50/de/System.Xml.ReaderWriter.xml",
        "ref/netcore50/es/System.Xml.ReaderWriter.xml",
        "ref/netcore50/fr/System.Xml.ReaderWriter.xml",
        "ref/netcore50/it/System.Xml.ReaderWriter.xml",
        "ref/netcore50/ja/System.Xml.ReaderWriter.xml",
        "ref/netcore50/ko/System.Xml.ReaderWriter.xml",
        "ref/netcore50/ru/System.Xml.ReaderWriter.xml",
        "ref/netcore50/zh-hans/System.Xml.ReaderWriter.xml",
        "ref/netcore50/zh-hant/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/System.Xml.ReaderWriter.dll",
        "ref/netstandard1.0/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/de/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/es/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/fr/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/it/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/ja/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/ko/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/ru/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/zh-hans/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/zh-hant/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/System.Xml.ReaderWriter.dll",
        "ref/netstandard1.3/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/de/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/es/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/fr/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/it/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/ja/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/ko/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/ru/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/zh-hans/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/zh-hant/System.Xml.ReaderWriter.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.xml.readerwriter.4.3.0.nupkg.sha512",
        "system.xml.readerwriter.nuspec"
      ]
    },
    "System.Xml.XmlDocument/4.3.0": {
      "sha512": "lJ8AxvkX7GQxpC6GFCeBj8ThYVyQczx2+f/cWHJU8tjS7YfI6Cv6bon70jVEgs2CiFbmmM8b9j1oZVx0dSI2Ww==",
      "type": "package",
      "path": "system.xml.xmldocument/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Xml.XmlDocument.dll",
        "lib/netstandard1.3/System.Xml.XmlDocument.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Xml.XmlDocument.dll",
        "ref/netstandard1.3/System.Xml.XmlDocument.dll",
        "ref/netstandard1.3/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/de/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/es/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/fr/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/it/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/ja/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/ko/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/ru/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/zh-hans/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/zh-hant/System.Xml.XmlDocument.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.xml.xmldocument.4.3.0.nupkg.sha512",
        "system.xml.xmldocument.nuspec"
      ]
    }
  },
  "projectFileDependencyGroups": {
    ".NETCoreApp,Version=v2.0": [
      "Microsoft.Extensions.Configuration >= 2.0.0",
      "Microsoft.NETCore.App >= 2.0.0",
      "Newtonsoft.Json >= 10.0.3"
    ]
  },
  "packageFolders": {
    "C:\\Users\\matsj\\.nuget\\packages\\": {},
    "C:\\Program Files\\dotnet\\sdk\\NuGetFallbackFolder": {}
  },
  "project": {
    "version": "1.0.0",
    "restoreSettings": {
      "hideWarningsAndErrors": true
    },
    "restore": {
      "projectUniqueName": "E:\\master\\master\\master.csproj",
      "projectName": "master",
      "projectPath": "E:\\master\\master\\master.csproj",
      "packagesPath": "C:\\Users\\matsj\\.nuget\\packages\\",
      "outputPath": "E:\\master\\master\\obj\\",
      "projectStyle": "PackageReference",
      "fallbackFolders": [
        "C:\\Program Files\\dotnet\\sdk\\NuGetFallbackFolder"
      ],
      "configFilePaths": [
        "C:\\Users\\matsj\\AppData\\Roaming\\NuGet\\NuGet.Config",
        "C:\\Program Files (x86)\\NuGet\\Config\\Microsoft.VisualStudio.Offline.config"
      ],
      "originalTargetFrameworks": [
        "netcoreapp2.0"
      ],
      "sources": {
        "C:\\Program Files (x86)\\Microsoft SDKs\\NuGetPackages\\": {},
        "https://api.nuget.org/v3/index.json": {}
      },
      "frameworks": {
        "netcoreapp2.0": {
          "projectReferences": {}
        }
      },
      "warningProperties": {
        "warnAsError": [
          "NU1605"
        ]
      }
    },
    "frameworks": {
      "netcoreapp2.0": {
        "dependencies": {
          "Microsoft.Extensions.Configuration": {
            "target": "Package",
            "version": "[2.0.0, )"
          },
          "Microsoft.NETCore.App": {
            "target": "Package",
            "version": "[2.0.0, )",
            "autoReferenced": true
          },
          "Newtonsoft.Json": {
            "target": "Package",
            "version": "[10.0.3, )"
          }
        },
        "imports": [
          "net461"
        ],
        "assetTargetFallback": true,
        "warn": true
      }
    }
  }
}
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blob 3273�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using Newtonsoft.Json.Linq;

namespace master.SpotifyAPI
{
    class ClietTokenManager
    {
        private HttpClient HttpClient;
        private string AccessToken;
        private DateTime TokenExpiresAt;

        internal ClietTokenManager(ref HttpClient client)
        {
            this.HttpClient = client;
            this.TokenExpiresAt = DateTime.Now;
        }

        public bool TokenIsValid()
        {
            return DateTime.Now.AddSeconds(60) > TokenExpiresAt;
        }
        /*
        // As no one other than the token manager should ever need to see the token this has been removed.
        public string getAccessToken()
        {
            if(DateTime.Now.AddSeconds(60) > TokenExpiresAt)
            {
                // Token is about to expire
                this.RefreshAccessToken();
            }
            return AccessToken;
        }
        */

        public void RefreshAccessToken()
        {
            this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string uri = "https://accounts.spotify.com/api/token";

            string authorization = string.Format("{0}:{1}", clientID, clientSecret);
            Encoding encoding = Encoding.UTF8;
            string base64Auth = Convert.ToBase64String(encoding.GetBytes(authorization));
            //this.HttpClient.DefaultRequestHeaders.Add("Authorization", Convert.ToBase64String(authAsByteArr));
            this.HttpClient.DefaultRequestHeaders.TryAddWithoutValidation("Authorization", string.Format("Basic {0}", base64Auth));
            //this.HttpClient.DefaultRequestHeaders.Add("Authorization", authorization);
            //this.HttpClient.DefaultRequestHeaders.Accept.Add(new System.Net.Http.Headers.MediaTypeWithQualityHeaderValue("application/x-www-form-urlencoded"));

            Console.WriteLine(base64Auth);
            KeyValuePair<string, string> postElement = new KeyValuePair<string, string>("grant_type", "client_credentials");
            List<KeyValuePair<string, string>> postBody = new List<KeyValuePair<string, string>>();
            postBody.Add(postElement);
            HttpContent content = new FormUrlEncodedContent(postBody);
            HttpResponseMessage postResponse = this.HttpClient.PostAsync(uri, content).Result;

            JObject response = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string expiresIn = response["expires_in"].ToString();

            this.TokenExpiresAt = DateTime.Now.AddSeconds(double.Parse(expiresIn));
            this.AccessToken = response["access_token"].ToString();
            HttpClient.DefaultRequestHeaders.Clear();
            HttpClient.DefaultRequestHeaders.Add("Authorization", string.Format("Bearer {0}", AccessToken));
        }
    }
}
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blob 2658�using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;
using Accord.MachineLearning.DecisionTrees;
using System.Net.Http;

namespace master.helpers
{
    static class singleFunctions
    {
        public static void evaluateTrack(string trackID, spotifyAPIClient api)
        {
            JToken track = api.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            double hour = (double)DateTime.Now.Hour;
            double trackPop = double.Parse(track["popularity"].ToString());

            string albumID = track["album"]["id"].ToString();
            JToken album = api.getAlbum(albumID);
            double albumPop = double.Parse(album["popularity"].ToString());

            // Get the ID of the first Artist listed for the track.
            string artistID = ((JArray)track["artists"])[0]["id"].ToString();
            JToken artist = api.getArist(artistID);
            double artistPop = double.Parse(artist["popularity"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double favoriteArtist = System.Convert.ToDouble(api.isFollowingArtist(artistID));
            // TODO: Fix multiple sources
            string source = "artist";
            double[] oneHot = { 0, 0, 1, 0 };

            double[] featuresArr = { hour, trackPop, albumPop, artistPop, tDuration, artistFollowers,
            favoriteArtist};

            List<double> features = new List<double>(featuresArr);
            features.AddRange(oneHot);

            double actionprob = evaluateFeatures(features);

            Console.WriteLine("Track: " + trackID + " is action: " + actionprob.ToString());

        }

        public static double evaluateFeatures(List<double> features)
        {
            if (features.Count != 11)
            {
                throw new Exception("feature input does not contain 11 elements");
            }
            HttpClient client = new HttpClient();
            string endpoint = "http://localhost:27015/?features=" + string.Join('-', features);
            Console.WriteLine(endpoint);
            var result = client.GetAsync(endpoint).Result;
            JToken JsonResult = JObject.Parse(result.Content.ReadAsStringAsync().Result);

            try
            {
                    return double.Parse(JsonResult["result"].ToString());
            }
            catch
            {
                throw new Exception("Invalid GET result, unable to parse to Double");
            }

        }
    }
}
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blob 13421�    using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;
using Accord.MachineLearning.DecisionTrees;
using System.Net.Http;
using master.SpotifyAPI;
using System.Linq;
using master.Notification;

namespace master
{
    static class SingleFunctions
    {
        public static double EvaluateTrack(string uri, SpotifyData spotifyData, bool isFollowingArtist)
        {
            JObject track = spotifyData.GetSpotifyResource(uri);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            double hour = (double)DateTime.Now.Hour;
            double trackPop = double.Parse(track["popularity"].ToString());

            string albumURI = track["album"]["uri"].ToString();
            JObject album = spotifyData.GetSpotifyResource(albumURI);
            double albumPop = double.Parse(album["popularity"].ToString());

            // Get the ID of the first Artist listed for the track.
            string artistURI = ((JArray)track["artists"])[0]["uri"].ToString();
            JObject artist = spotifyData.GetSpotifyResource(artistURI);
            double artistPop = double.Parse(artist["popularity"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingArtist);
            // TODO: Fix multiple sources
            string source = "artist";
            double[] oneHot = { 0, 0, 1, 0 };

            double[] featuresArr = { hour, trackPop, albumPop, artistPop, tDuration, artistFollowers,
            favoriteArtist};

            List<double> features = new List<double>(featuresArr);
            features.AddRange(oneHot);

            return EvaluateFeatures(features);
        }

        public static double EvaluateAlbum(string uri, SpotifyData spotifyData, bool isFollowingArtist)
        {
            JObject album = spotifyData.GetSpotifyResource(uri);
            double albumPop = double.Parse(album["popularity"].ToString());
            JArray tracksSimplified = (JArray)album["tracks"]["items"];
            JArray artistsSimplified = (JArray)album["artists"];
            JToken artist = spotifyData.GetSpotifyResource(artistsSimplified[0]["uri"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double artistPop = double.Parse(artist["popularity"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingArtist);
            double totalScore = 0;
            // Consider making the API client work async
            foreach (JToken trackSimplified in tracksSimplified)
            {
                JToken track = spotifyData.GetSpotifyResource(trackSimplified["uri"].ToString());
                double hour = (double)DateTime.Now.Hour;
                double trackPop = double.Parse(track["popularity"].ToString());
                double trackDuration = double.Parse(track["duration_ms"].ToString());
                double[] featuresArr = { hour, trackPop, albumPop, artistPop, trackDuration, artistFollowers,
                    favoriteArtist};

                // TODO: Fix multiple sources
                string source = "artist";
                double[] oneHot = { 0, 0, 1, 0 };

                List<double> features = new List<double>(featuresArr);
                features.AddRange(oneHot);

                totalScore += EvaluateFeatures(features);
            }

            return totalScore;

        }

        public static double EvaluateFeatures(List<double> features, HttpClient client = null)
        {
            if (features.Count != 11)
            {
                throw new Exception("feature input does not contain 11 elements");
            }
            HttpClient httpClient = client ?? new HttpClient();
            string endpoint = "http://localhost:27015/?features=" + string.Join('-', features);
            var result = httpClient.GetStringAsync(endpoint).Result;
            JToken JsonResult = JObject.Parse(result);

            try
            {
                if (double.Parse(JsonResult["result"].ToString()) > 0)
                {

                    Console.WriteLine(JsonResult["result"].ToString());
                }
                return double.Parse(JsonResult["result"].ToString());
            }
            catch
            {
                throw new Exception("Invalid GET result, unable to parse to Double");
            }

        }

        public static double EvaluateResource(string uri, SpotifyData data, bool isFollowingArtist)
        {
            string type = uri.Split(":")[1];
            switch (type)
            {
                case "track":
                    return EvaluateTrack(uri, data, isFollowingArtist);
                case "album":
                    return EvaluateAlbum(uri, data, isFollowingArtist);
            }
            throw new Exception("failed to score resource. Didn't match possible resources");
        }

        public static Tuple<string, double>[] EvaluateMultipleResources(string[] uris, SpotifyData data, bool[] isFollowingUri)
        {
            var combined = uris.Zip(isFollowingUri, (uri, following) => new Tuple<string, bool>(uri, following));
            var tracks = combined.Where(tuple => tuple.Item1.Split(":")[1] == "track");

            List<Tuple<string, bool>> batch = new List<Tuple<string, bool>>();
            batch.AddRange(tracks);
            
            var albums = combined.Where(tuple => tuple.Item1.Split(":")[1] == "album");
            var albumTracker = new List<Tuple<int, int, bool, string>>();
            foreach (Tuple<string, bool> albumTuple in albums)
            {
                JObject album = data.GetSpotifyResource(albumTuple.Item1);
                JArray tracksInAlbum = (JArray)album["tracks"]["items"];
                albumTracker.Add(new Tuple<int, int, bool, string>(batch.Count, tracksInAlbum.Count, albumTuple.Item2, albumTuple.Item1));
                foreach (JObject track in tracksInAlbum)
                {
                    batch.Add(new Tuple<string, bool>(track["uri"].ToString(), albumTuple.Item2));
                }
            }

            string[] inputUris = batch.Select(elem => elem.Item1).ToArray();
            bool[] inputFollowing = batch.Select(elem => elem.Item2).ToArray();
            HttpClient client = new HttpClient();
            List<double> results = EvaluateBatch(inputUris, data, inputFollowing, client);
            List<Tuple<string, double>> retval = new List<Tuple<string, double>>();
            for (int i = 0; i < inputUris.Count(); i++)
            {
                retval.Add(new Tuple<string, double>(inputUris[i], results[i]));
            }
             
            // Reconstructing albums
            foreach (Tuple<int, int, bool, string> album in albumTracker)
            {
                var trackScores = results.GetRange(album.Item1, album.Item2);
                double score = trackScores.Sum();
                retval.Add(new Tuple<string, double>(album.Item4, score));
            }
            return retval.ToArray();
        }

        private static List<double> EvaluateBatch(string[] uris, SpotifyData data, bool[] isFollowingUri, HttpClient client)
        {
            JArray Jobs = new JArray();
            // Get multiple resources through batching to prevent too many requests
            data.GetMultipleSpotifyResources(uris);
            for(int i = 0; i < uris.Count(); i++)
            {
                Jobs.Add(GenerateJsonFeatureTrack(uris[i], data, isFollowingUri[i]));
            }
            KeyValuePair<string, string> kvPair = new KeyValuePair<string, string>("tracks", Jobs.ToString());
            List<KeyValuePair<string, string>> postBody = new List<KeyValuePair<string, string>>();
            postBody.Add(kvPair);
            HttpContent content = new FormUrlEncodedContent(postBody);
            HttpRequestMessage reqMsg = new HttpRequestMessage(HttpMethod.Post, "http://localhost:27015/batch");
            reqMsg.Content = content;
            HttpResponseMessage postResponse = client.SendAsync(reqMsg).Result;
            JObject result = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            JArray resultArr = (JArray)result["items"];

            var retval = resultArr.Select(elem => double.Parse(elem.ToString()));
            return retval.ToList();
        }
        
        private static JObject GenerateJsonFeatureTrack(string uri, SpotifyData data, bool isFollowingUri)
        {
            JObject result = new JObject();
            JObject track = data.GetSpotifyResource(uri);
            JObject album = data.GetSpotifyResource(track["album"]["uri"].ToString());
            JObject artist = data.GetSpotifyResource(((JArray)track["artists"])[0]["uri"].ToString());

            result["track-duration"] = int.Parse(track["duration_ms"].ToString());
            result["hour"] = (double)DateTime.Now.Hour;
            result["track-popularity"] = double.Parse(track["popularity"].ToString());            
            result["album-popularity"] = double.Parse(album["popularity"].ToString());
            result["artist-popularity"] = double.Parse(artist["popularity"].ToString());
            result["artist-followers"] = double.Parse(artist["followers"]["total"].ToString());

            result["favorite-artist"] = System.Convert.ToDouble(isFollowingUri);
            // TODO: Fix multiple sources
            string source = "artist";
            result["one-hot"] = "0010";

            return result;
        }
        /*
        public static JObject GenerateJsonFeatureAlbum(string uri, SpotifyData data, bool isFollowingUri)
        {
            JObject result = new JObject();
            JObject album = data.GetSpotifyResource(uri);
            JArray artistsSimplified = (JArray)album["artists"];
            JToken artist = data.GetSpotifyResource(artistsSimplified[0]["uri"].ToString());

            double albumPop = double.Parse(album["popularity"].ToString());
            JArray tracksSimplified = (JArray)album["tracks"]["items"];
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double artistPop = double.Parse(artist["popularity"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingUri);
            double totalScore = 0;
            // Consider making the API client work async
            foreach (JToken trackSimplified in tracksSimplified)
            {
                JToken track = data.GetSpotifyResource(trackSimplified["uri"].ToString());
                double hour = (double)DateTime.Now.Hour;
                double trackPop = double.Parse(track["popularity"].ToString());
                double trackDuration = double.Parse(track["duration_ms"].ToString());
                double[] featuresArr = { hour, trackPop, albumPop, artistPop, trackDuration, artistFollowers,
                    favoriteArtist};

                // TODO: Fix multiple sources
                string source = "artist";
                double[] oneHot = { 0, 0, 1, 0 };

                List<double> features = new List<double>(featuresArr);
                features.AddRange(oneHot);

                totalScore += EvaluateFeatures(features);
            }

            return totalScore;
        }
        */

        // Expand to accept all types of spotify resources
        public static int EstimateCost(string trackID, SpotifyAPIClient api)
        {
            JToken track = api.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            /*
            JArray images = (JArray) track["album"]["images"];
            JToken smallestImage = images[0];
            int smallestHeight = 0;
            int smallestWidth = 0;
            for (int i = 1; i < images.Count; i++)
            {
                int height = int.Parse( images[i]["height"].ToString());
                int width = int.Parse(images[i]["width"].ToString());

                smallestHeight = int.Parse(smallestImage["height"].ToString());
                smallestWidth = int.Parse(smallestImage["width"].ToString());
                if (height < smallestHeight && width < smallestWidth)
                {
                    smallestImage = images[i];
                }
            }
            */
            return tDuration;
        }

        public static List<INotification> ScoreMultipleSpotifyNotifications(List<INotification> nots, SpotifyData data, bool[] isFollowing)
        {
            var uris = nots.Select(not => not.Uri).ToArray();
            var scores = EvaluateMultipleResources(uris, data, isFollowing);
            List<INotification> retval = new List<INotification>();
            foreach (var tuple in scores)
            {
                INotification not = nots.Where(elem => elem.Uri == tuple.Item1).First();
                not.Score = tuple.Item2;
                retval.Add(not);
            }
            return retval;
        }
    }
}
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blob 516�using System;
using System.Collections.Generic;
using System.Text;

namespace master
{
    class Notification
    {
        private string SpotifyIdentifier { get; set; }
        private int RegressorScore { get; set; }
        private int Cost { get; set; }

        public Notification(string spotifyIdentifier, int regressorScore, int cost)
        {
            SpotifyIdentifier = spotifyIdentifier;
            RegressorScore = regressorScore;
            Cost = cost;
        }
    }
}
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blob 3491�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using master.SpotifyAPI;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;

namespace master.UserService
{
    class UserAgent
    {
        private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<string> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;

        public UserAgent(string id, JObject postResponse, ref HttpClient client, ref SpotifyData data)
        {
            this.UserId = id;
            this.HttpClient = client;
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(ref client, postResponse);
            this.Data = data;
            OutboundNotifications = new List<string>();
            LastNotificationUpdate = DateTime.Now;
        }
        /*
        public void UpdateNewNotifications()
        {
            List<string> ids = Api.getUnnotifiedAlbums(this.LastNotificationUpdate);
            List<double> scores = new List<double>();
            List<double> costs = new List<double>();
            foreach (string id in ids)
            {
                scores.Add(SingleFunctions.evaluateTrack(id, Api));
                costs.Add(Api.());
            }
        }
        */

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        private List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            var item = result["artists"]["items"].First;
            var artistIDs = new List<string>();

            while (item != null)
            {
                artistIDs.Add(item["uri"].ToString());
                item = item.Next;
            }
            this.FollowedArtists = artistIDs;
            return artistIDs;
        }

        public void UpdateOutboundResources()
        {
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }

            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDate = album["release_date"].ToString();
                if (DateTime.Parse(releaseDate) > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            OutboundNotifications.AddRange(newObjects.Select(obj => obj["uri"].ToString()));
            LastNotificationUpdate = DateTime.Now;
        }
    }
}
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blob 3048�using System;
using System.Collections.Generic;
using System.Text;
using System.IO;
using master.Selection;
using System.Linq;

namespace master
{
    static class performanceTesting
    {
        public static void testPerformance(string fbT, string selectorType, List<INotification> notifications, int minConstraint, int maxConstraint, int step)
        {
            long totalCost = 0;
            long totalScore = 0;
            int maxCost = 0;
            foreach (var not in notifications)
            {
                totalCost += not.DataCost;
                totalScore += not.Score;
                if (not.DataCost > maxConstraint)
                {
                    maxCost = not.DataCost;
                }
            }

            string filename = $"{fbT}{selectorType}Test_{notifications.Count}notifications_{minConstraint},{totalCost},{step},{maxCost}.csv";
            Console.WriteLine($"Writing to file: {filename}");
            using (StreamWriter file = new StreamWriter($"/home/matsj54/testResults/{filename}"))
            {
                var inVal = new List<INotification>(notifications);
                file.WriteLine($"constraint,score,cost,numberofitems");
                for (int constraint = minConstraint; constraint <= totalCost; constraint += step)
                {
                    try
                    {
                        Console.WriteLine($"On loop {(constraint - minConstraint) / step} of {(totalCost - minConstraint) / step}");
                        if (constraint >= totalCost)
                        {
                            file.WriteLine($"{constraint},{totalScore},{totalCost},{notifications.Count}");
                            continue;
                        }
                        Selector selector = getSelector(selectorType, inVal, constraint);
                        var selection = selector.getSelection();
                        Console.WriteLine($"{constraint},{selection.Sum(elem => elem.Score)},{selection.Sum(elem => elem.DataCost)},{selection.Length}");
                        file.WriteLine($"{constraint},{selection.Sum(elem => elem.Score)},{selection.Sum(elem => elem.DataCost)},{selection.Length}");
                    }
                    catch(Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                }
            }
        }

        private static Selector getSelector(string selector, List<INotification> notifications, int constraint)
        {
            switch (selector)
            {
                case "greedy":
                    return new GreedySelector(notifications, constraint);
                case "dynamic":
                    return new DynamicSelector(notifications, constraint);
                default:
                    return new GreedySelector(notifications, constraint);
            }  
        }
    }
}
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blob 3872�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;

namespace master.SpotifyAPI
{
    class SpotifyAPIClient2
    {
        private HttpClient HttpClient;
        private string ApiBase = "https://api.spotify.com/v1/";
        private string Callback;
        private TokenManager TokenManager;

        public SpotifyAPIClient2()
        {
            this.HttpClient = new HttpClient();
            this.TokenManager = new TokenManager(ref this.HttpClient);
        }

        private Task<HttpResponseMessage> GetAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetAsync(uri);
        }

        private Task<string> GetStringAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetStringAsync(uri);
        }

        public JObject GetSpotifyResource(string spotifyUri)
        {
            string[] subStrings = spotifyUri.Split(':');
            string endpoint = String.Format("{0}s/{1}", subStrings[1], subStrings[2]);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);

        }

        public List<Task> GetMultipleSpotifyResources(List<string> spotifyUris)
        {
            Dictionary<string, IEnumerable<string>> uriDict = new Dictionary<string, IEnumerable<string>>();
            uriDict["tracks"] = spotifyUris.Where(elem => elem.Split(":")[1] == "track");
            uriDict["albums"] = spotifyUris.Where(elem => elem.Split(":")[1] == "album");
            uriDict["artists"] = spotifyUris.Where(elem => elem.Split(":")[1] == "artist");

            List<Task> taskList = new List<Task>();

            foreach (var kv in uriDict)
            {
                List<List<string>> subList = new List<List<string>>();
                List<string> value = kv.Value.ToList();
                int n = 20;
                while (value.Count > 0)
                {
                    if(value.Count > 20)
                    {
                        n = 20;
                    }
                    else
                    {
                        n = value.Count;
                    }
                    subList.Add(value.GetRange(0,n));
                }
                foreach(var list in subList)
                {
                    var getParameters = string.Join(',', list);
                    taskList.Add(GetAsyncValidToken(string.Format("{0}/{1}?ids={2}", this.ApiBase, kv.Key, getParameters)));
                }

            }
            return taskList;
        }

        /*
        public JObject GetTrack(string trackID)
        {
            string endpoint = String.Format("tracks/{0}", trackID);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public JObject getArist(string artistID)
        {
            string endpoint = String.Format("artists/{0}", artistID);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public JToken getAlbum(string albumID)
        {
            string endpoint = String.Format("albums/{0}", albumID);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }
        */
    }
}
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blob 1843�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;

namespace master.HttpService
{
    static class HttpHelpers
    {
        public static void RespondHTTP(HttpListenerContext context, string responseString)
        {
            HttpListenerResponse listenerResponse = context.Response;
            Encoding encoding = Encoding.UTF8;
            byte[] responseBytes = encoding.GetBytes(responseString);
            // Get a response stream and write the response to it.
            listenerResponse.ContentLength64 = responseBytes.Length;
            System.IO.Stream output = listenerResponse.OutputStream;
            output.Write(responseBytes, 0, responseBytes.Length);
            output.Close();
        }

        public static string LoginSuccessHTML()
        {
            return "<HTML>" +
                "<BODY>" +
                "<h2>" +
                "Login complete" +
                "</h2>" +
                "</BODY>" +
                "</HTML>";
        }

        public static List<KeyValuePair<string, string>> GeneratePostParams(string code, string clientID, string clientSecret, string callback)
        {
            List<KeyValuePair<string, string>> postBodyParams = new List<KeyValuePair<string, string>>();
            postBodyParams.Add(new KeyValuePair<string, string>("grant_type", "authorization_code"));
            postBodyParams.Add(new KeyValuePair<string, string>("code", code));
            postBodyParams.Add(new KeyValuePair<string, string>("redirect_uri", callback));

            postBodyParams.Add(new KeyValuePair<string, string>("client_id", clientID));
            postBodyParams.Add(new KeyValuePair<string, string>("client_secret", clientSecret));

            return postBodyParams;
        }

    }
}
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blob 354�<Project Sdk="Microsoft.NET.Sdk">

  <PropertyGroup>
    <OutputType>Exe</OutputType>
    <TargetFramework>netcoreapp2.0</TargetFramework>
  </PropertyGroup>

  <ItemGroup>
    <PackageReference Include="Microsoft.Extensions.Configuration" Version="2.0.0" />
    <PackageReference Include="Newtonsoft.Json" Version="10.0.3" />
  </ItemGroup>

</Project>
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blob 2324�using System;
using System.Collections.Generic;
using master.SpotifyAPI;
using master.Classifiers;
using Accord.MachineLearning.DecisionTrees;
using Accord.Math.Optimization.Losses;

namespace master
{
    class Program
    {

        static void Main(string[] args)
        {
            // string spotifyAPI = "https://api.spotify.com/v1/";
            // string albumsearch = spotifyAPI + "albums/27lj323rr5ku9aEUwanp99";
            string oAuthToken = "BQBwskarmtSWNp2LLRoz1gdrxBxRMNPOxXAFlwgA6dzDJth3e_aqrCEp23A1_JklmMp8UFfMtdH_iQQpSR87kXYfbVJ1wBkSjhzGUIacJarBDHGKHHAgHdiLRFHg4-5lzB0G5ikUum7qSvt0kOLH5w6MvdI";
            //var api = spotifyAPIClient.newClientWithAuth();
            //SpotifyAPIClient api = new SpotifyAPIClient(oAuthToken);
            SpotifyAPIClient api = SpotifyAPIClient.newClientWithAuth();

            List<string> unnotified = api.getUnnotifiedAlbums(new DateTime(2017, 8, 15));

            List<Notification> outBoundNotifications = new List<Notification>();
            
            foreach (string album in unnotified)
            {
                Notification notification = new Notification(album, SingleFunctions.EvaluateAlbum(album, api), api.estimateAlbumCost(album));
                Console.WriteLine(
                    string.Format(
                        "AlbumID: {0}, Score: {1}, Cost: {2}", album, notification.RegressorScore, notification.Cost));
            }

            /*
            utilityClassifier classifier = new utilityClassifier();
            classifier.loadData("C:masterData/richnotedb.sql");
            */
            /*
            (double[][] features, int[] classes) = loadFunctions.loadCSV(@"E:masterData/spotify-click-data.csv");

            Console.WriteLine(features.Length + " " + classes.Length);

            var teacher = new RandomForestLearning()
            {
                NumberOfTrees = 1,
            };

            var randomForest = teacher.Learn(features, classes);
            Console.WriteLine("Finished learning model");
            double error = new ZeroOneLoss(classes).Loss(randomForest.Decide(features));

            Console.WriteLine(error);
            */

            Console.WriteLine("Readline");
            Console.ReadLine();

        }
    }
}
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blob 223�using System;
using System.Collections.Generic;
using System.Text;

namespace master
{
    interface INotificatio
    {
        object PushNotification { get; set; }
        double Score { get; set;}
    }
}











master – Kopi/.git/objects/a3/376b4bd695558488bfc0bd9db1fbdaba097959

master – Kopi/.git/objects/a3/376b4bd695558488bfc0bd9db1fbdaba097959


blob 16020�using System;
using System.Collections.Generic;
using System.Net;
using System.Net.Http;
using Newtonsoft.Json.Linq;
using System.Threading.Tasks;
using System.Linq;

namespace master.SpotifyAPI
{
    class SpotifyAPIClient
    {
        private string apiBase = "https://api.spotify.com/v1/";
        private string authenticationURI = "https://accounts.spotify.com/authorize/";
        private string OAuthToken { get; set; }
        private string Callback { get; set; }
        private string RefreshToken { get; set; }
        private DateTime TokenInvalidAfter { get; set; }
        public Dictionary<string, JToken> SpotifyAlbums { get => spotifyAlbums; set => spotifyAlbums = value; }

        private Dictionary<string, JToken> spotifyAlbums;

        public SpotifyAPIClient(string oAuthToken, DateTime tokenInvalidAfter = default(DateTime), 
            string refreshToken = "")
        {
            this.OAuthToken = "Bearer " + oAuthToken;
            this.spotifyAlbums = new Dictionary<string, JToken>();
            this.RefreshToken = refreshToken;
            if (tokenInvalidAfter == default(DateTime))
            {
                this.TokenInvalidAfter = DateTime.Now.AddMinutes(55);
            }
        }

        public static string generateNewAuthUri(string clientID, string callback)
        {
            if (callback.Length == 0)
            {
                throw new Exception("No defined callback");
            }

            // string state = "123"; // This should be a randomized string to double verify auth
            string scope = "user-follow-read";
            string authenticationURI = "https://accounts.spotify.com/authorize/";

            // Remember to use character encoding for symbols in the Uri
            // : -> %3A; / -> %2F
            // %20 for space in scope
            callback = "http://35.204.23.172:80/";
            callback = System.Net.WebUtility.UrlEncode(callback);
            callback = callback.Replace(".", "%2E");
            string queryParams = string.Format("?client_id={0}&response_type=code&redirect_uri={1}&scope={2}", clientID, callback, scope);
            return authenticationURI + queryParams;
        }

        public static string getIP()
        {
            return Dns.GetHostEntry(Dns.GetHostName())
                    .AddressList.First(
                    f => f.AddressFamily == System.Net.Sockets.AddressFamily.InterNetwork)
                    .ToString();
        }

        public static SpotifyAPIClient newClientWithAuth()
        {
            string clientID = "c4ee2ce2fe4a41a8a2e4929bedb116eb";
            string clientSecret = "6b27bd8cef41421a89143b374ef69712";
            string ip = getIP();
            // port set below
            string callback = string.Format("http://35.204.23.172:80/");
            // Open URL in browser
            string uri = SpotifyAPIClient.generateNewAuthUri(clientID, callback);
            HttpListener listener = new HttpListener();
            listener.Prefixes.Add(callback);
            Console.WriteLine(uri);
            // System.Diagnostics.Process.Start(uri);

            listener.Start();
            var context = listener.GetContext();
            Console.WriteLine("Got context");
            // TODO get GET 
            var queryString = context.Request.QueryString;
            /*
            var state = "123";
            if (queryString["state"] != "123")
            {
                throw new Exception("Incorrect state");
            }
            */
            string code = queryString["code"];

            var response = context.Response;
            byte[] buffer = System.Text.Encoding.UTF8.GetBytes("<HTML><BODY>Login complete</BODY></HTML>");
            // Get a response stream and write the response to it.
            response.ContentLength64 = buffer.Length;
            System.IO.Stream output = response.OutputStream;
            output.Write(buffer, 0, buffer.Length);
            output.Close();
            listener.Stop();


            HttpClient client = new HttpClient();

            List<KeyValuePair<string, string>> postBodyParams = new List<KeyValuePair<string, string>>();
            postBodyParams.Add(new KeyValuePair<string, string>("grant_type", "authorization_code"));
            postBodyParams.Add(new KeyValuePair<string, string>("code", code));
            postBodyParams.Add(new KeyValuePair<string, string>("redirect_uri", callback));

            postBodyParams.Add(new KeyValuePair<string, string>("client_id", clientID));
            postBodyParams.Add(new KeyValuePair<string, string>("client_secret", clientSecret));

            var task = client.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postBodyParams));
            var postResponse = task.Result;
            if (!postResponse.IsSuccessStatusCode)
            {
                Console.WriteLine(postResponse.Content.ReadAsStringAsync().Result);
                throw new Exception("token post request failed");
            }
            JObject jsonResponse = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string OAuthToken = jsonResponse["access_token"].ToString();
            DateTime expiresIn = DateTime.Now.AddSeconds(int.Parse(jsonResponse["expires_in"].ToString()));
            string refreshToken = jsonResponse["refresh_token"].ToString();

            return new SpotifyAPIClient(OAuthToken, expiresIn, refreshToken);
        }
        
        public List<string> getFollowedArtists()
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("me/following?type=artist");

            var getResult = client.GetAsync(this.apiBase + endpoint).Result;
            JObject result = JObject.Parse(getResult.Content.ReadAsStringAsync().Result);
            var item = result["artists"]["items"].First;
            var artistIDs = new List<string>();

            while (item != null)
            {
                artistIDs.Add(item["id"].ToString());
                item = item.Next;
            }
            return artistIDs;
        }

        public List<string> getArtistsAlbumIDs(List<string> artistIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);

            var tasks = new List<Task<HttpResponseMessage>>();
            List<string> albumIDs = new List<string>();
            foreach (var artist in artistIDs)
            {
                string uri = string.Format("{0}artists/{1}/albums", this.apiBase, artist);
                tasks.Add(client.GetAsync(uri));
            }

            while(tasks.Count > 0)
            { 
                int index = Task.WaitAny(tasks.ToArray());
                var result = tasks[index].Result;
                var jsonstring = result.Content.ReadAsStringAsync().Result;
                var albums = JObject.Parse(jsonstring);
                JArray array = (JArray)albums["items"];
                foreach (var album in array)
                {
                    albumIDs.Add(album["id"].ToString());
                }
                tasks.RemoveAt(index);
            }
            return albumIDs;
        }

        private List<Task> albumTaskHandler(List<Task> tasks)
        { 
            tasks.Add(new Task(() => System.Threading.Thread.Sleep(5000) ));
            while (tasks.Count > 1)
            {
                int index = Task.WaitAny(tasks.ToArray());
                if (tasks[index].GetType() == typeof(Task))
                {
                    tasks.RemoveAt(index);
                    
                    return tasks;
                }
                var result = ((Task<HttpResponseMessage>)tasks[index]).Result;
                string jsonString = result.Content.ReadAsStringAsync().Result;
                tasks.RemoveAt(index);
                JArray albums = (JArray)JObject.Parse(jsonString)["albums"];
                foreach (var album in albums)
                {
                    this.SpotifyAlbums.Add(album["uri"].ToString(), album);
                }
            }
            return new List<Task>();
        }

        private List<Task> getAlbumRequestTasks(HttpClient client, List<string> albumIDs)
        {
            var getTasks = new List<Task>();
            while (albumIDs.Count > 0)
            {
                int n = 20;
                if (albumIDs.Count < n)
                {
                    n = albumIDs.Count;
                }
                var subset = albumIDs.GetRange(0, n);
                albumIDs.RemoveRange(0, n);

                string CSV = "";
                foreach (var id in subset)
                {
                    CSV = CSV + id + ",";
                }
                CSV = CSV.Remove(CSV.Length - 1);

                string uri = string.Format("{0}albums/?ids={1}", this.apiBase, CSV);
                getTasks.Add(client.GetAsync(uri));
            }

            return getTasks;
        }

        public void getAndStoreAlbums(List<string> albumIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);

            var responses = this.getAlbumRequestTasks(client, albumIDs);

            responses = this.albumTaskHandler(responses);

            while (responses.Count > 0)
            {
                List<string> missingIDs = new List<string>();
                foreach(string id in albumIDs)
                {
                    if (!this.SpotifyAlbums.ContainsKey(id))
                    {
                        missingIDs.Add(id);
                    }
                }
                var restartedTasks = this.getAlbumRequestTasks(client, missingIDs);
                responses = albumTaskHandler(restartedTasks);
            }
        }

        // TODO get album dates
        public Dictionary<string, DateTime> getAlbumDates()
        {
            Dictionary<string, DateTime> dates = new Dictionary<string, DateTime>();
            foreach (var album in this.SpotifyAlbums.Values)
            {
                string dateAsString = album["release_date"].ToString();
                var stringElems = Array.ConvertAll(dateAsString.Split('-'), int.Parse);
                switch (stringElems.Length)
                {
                    case 1:
                        stringElems = new int[] { stringElems[0], 1, 1 };
                        break;
                    case 2:
                        stringElems = new int[] { stringElems[0], stringElems[1], 1 };
                        break;
                }
                dates[album["id"].ToString()] = new DateTime(stringElems[0], stringElems[1], stringElems[2]);
            }
            return dates;
        }

        public List<string> getAlbumsReleasedAfter(DateTime dateTime, Dictionary<string, DateTime> dates)
        {
            List<string> results = new List<string>();
            foreach(KeyValuePair<string,DateTime> elem in dates)
            {
                if (dateTime < elem.Value)
                {
                    results.Add(elem.Key);
                }
            }
            return results;
        }

        public JToken getTrack(string trackID)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("tracks/{0}", trackID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public JToken getArist(string artistID)
        {
            Console.WriteLine(artistID);
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("artists/{0}", artistID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public JToken getAlbum(string albumID)
        {
            // If an album is already in the dictionary. Return the album from the dict
            if (this.SpotifyAlbums.ContainsKey(albumID))
            {
                return this.spotifyAlbums[albumID];
            }

            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("albums/{0}", albumID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public bool isFollowingArtist(string artistID)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("me/following/contains?type=artist&ids={0}", artistID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultString = result.Content.ReadAsStringAsync().Result;
            JArray booleans = JArray.Parse(resultString);
            return booleans[0].ToString() == "true";
        }

        // Expand to accept all types of spotify resources
        public int estimateTrackCost(string trackID)
        {
            JToken track = this.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            /*
            JArray images = (JArray) track["album"]["images"];
            JToken smallestImage = images[0];
            int smallestHeight = 0;
            int smallestWidth = 0;
            for (int i = 1; i < images.Count; i++)
            {
                int height = int.Parse( images[i]["height"].ToString());
                int width = int.Parse(images[i]["width"].ToString());

                smallestHeight = int.Parse(smallestImage["height"].ToString());
                smallestWidth = int.Parse(smallestImage["width"].ToString());
                if (height < smallestHeight && width < smallestWidth)
                {
                    smallestImage = images[i];
                }
            }
            */
            return tDuration;
        }

        public int estimateAlbumCost(string albumID)
        {
            JToken album = this.getAlbum(albumID);
            int aDuration = 0;
            JArray tracks = new JArray();
            try
            {
                tracks = (JArray)album["tracks"]["items"];
            }
            catch
            {
                Console.WriteLine(album.ToString());
                throw new Exception("Album exception");
            }
            foreach (JToken track in tracks)
            {
                aDuration += int.Parse(track["duration_ms"].ToString());
            }
            
            return aDuration;
        }

        public List<string> getUnnotifiedAlbums(DateTime lastNotification)
        {
            var artists = this.getFollowedArtists();
            var albumIds = this.getArtistsAlbumIDs(artists);
            this.getAndStoreAlbums(albumIds);
            return this.getAlbumsReleasedAfter(lastNotification, this.getAlbumDates());
        }
        
    }
}
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blob 53�/.vs
/master/bin/
/master/obj/
/master/master.csproj
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blob 155�using System;
using System.Collections.Generic;
using System.Text;

namespace master.helpers
{
    class tokenManager
    {
        
    }
}
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blob 838�import createRegr
import numpy as np

def testRegressor(regr, test_X, test_Y):
    predicted = regr.predict(test_X)
    classes = [1 if x > 0 else -1 for x in predicted]
    hits = 0
    for (prediction, answer) in zip(classes, test_Y.ravel()):
        if prediction == answer:
            hits = hits + 1
    print(hits / len(classes))
    return hits / len(classes)

print("Creating regressor")
regr = createRegr.createRegr(True)
print("Model complete")
data_X = list()
data_Y = list()
with open('E:masterData/spotify-click-data-processed.csv', 'r') as csvfile:
    next(csvfile)
    data = np.loadtxt(csvfile, delimiter=',')
data_X = data[:,:-1]
data_Y = data[:,-1:]

if True:
    third = int(len(data_X) / 3)
    test_X = data_X[2*third:]
    test_Y = data_Y[2*third:]

testRegressor(regr, test_X, test_Y)
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commit 251�tree 7e62ec7ac95361ab6a65baf2080973e6efc500c0
parent 8fb065c210f90a7243e35f11f79ed1863165d32f
author Mats Jonassen <mats.jonassen@lyse.net> 1517843741 +0100
committer Mats Jonassen <mats.jonassen@lyse.net> 1517843741 +0100

Trying to fix VS on laptop
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blob 5566�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Http;
using System.Threading;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using master.UserService;
using master.Firebase;

namespace master.HttpService
{
    class HttpWorker
    {
        private HttpListener listener;
        private bool stopFlag;
        private HttpClient HttpClient;
        private Dictionary<string, UserAgent> Users;
        private Dictionary<string, object> classStore;
        private FirebaseInitializer FBI;

        // private Mutex UserMutex;

        public HttpWorker(Dictionary<string, object> classStore)
        {
            this.listener = new HttpListener();
            this.stopFlag = false;
            this.Users = (Dictionary<string, UserAgent>) classStore["Users"];
            this.classStore = classStore;
            this.FBI = new FirebaseInitializer();
            // this.UserMutex = userMutex;
        }

        public async Task ListenAndServeAsync(HttpClient httpClient = null)
        {
            this.HttpClient = httpClient ?? new HttpClient();
            HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string projectIP = HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            try
            { 
                listener.Prefixes.Add(string.Format("http://{0}:80/", projectIP));
                listener.Start();
            }
            catch (Exception e)
            {
                Console.WriteLine(e);
                listener.Stop();
                return;
            }
            while (!stopFlag)
            {
                try
                { 
                    HttpListenerContext context = await listener.GetContextAsync();
                    Console.WriteLine("Received Context");
                    string rawUrl = context.Request.RawUrl;
                    Task handle;
                    switch (rawUrl.Split('?')[0])
                    {
                        case "/":
                            Console.WriteLine("slash");
                            try
                            {
                                handle = HandleGenericAsync(context);
                            }
                            catch(AggregateException ae)
                            {
                                foreach(var e in ae.InnerExceptions)
                                {
                                    Console.WriteLine(e.Message);
                                }
                            }
                            break;
                        case "/callback":
                            Console.WriteLine("Callback");
                            handle = HandleCallback(context);
                            break;
                        default:
                            Console.WriteLine("Received URL that triggered no action");
                            break;
                    }
                }
                catch(Exception e)
                {
                    Console.WriteLine(e);
                }
            }
        }

        private async Task HandleGenericAsync(HttpListenerContext context)
        {
            if (context.Request.HttpMethod != HttpMethod.Post.Method)
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.Request404(), 404);
                return;
            }

            var streamReader = new System.IO.StreamReader(context.Request.InputStream);
            JObject req = JObject.Parse(streamReader.ReadToEnd());


            HttpListenerResponse listenerResponse = context.Response;
            string responseString = "";

            Console.WriteLine(req);
            switch (req["msg_type"].ToString())
            {
                case "new_user":
                    string fbt = req["firebase_token"].ToString();
                    //string id = req["device_id"].ToString();
                    FBI.addNewUser(fbt);
                    FBI.sendUrl(fbt);
                    HttpHelpers.RespondHTTP(context, "", 202);
                    break;
                default:
                    HttpHelpers.RespondHTTP(context, HttpHelpers.Request404(), 404);
                    break;
            }


            //string id = queryParams["id"];
            //Users[id].mutex.WaitOne();
            //Users[id].UpdateConstraints(queryParams);
            //Users[id].mutex.Close();
        }

        private async Task HandleCallback(HttpListenerContext context)
        {
            var queryParams = context.Request.QueryString;
            // Create new user
            // Need to get some ID
            if (!FBI.UserInitialized(queryParams["state"]))
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.Request404(), 404);
            }
            UserAgent user = new UserAgent(FBI.GetString(queryParams["state"]), classStore);
            HttpHelpers.RespondHTTP(context, HttpHelpers.LoginSuccessHTML(), 200);
            user.initSpotify(queryParams);
            Console.WriteLine("Starting User");
            user.Start();
            Users.Add(queryParams["state"], user);
        }

        public void Stop()
        {
            this.stopFlag = true;
            listener.Abort();
            listener.Close();
        }

    }
}
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commit 305�tree 07ee9823b3f90118e84092e27b91a9dee7799b0c
parent 37c0688bbe099017c020d7398aae3b0eef9d880f
parent 7c2ec66141e8f69fdce78e2315eab42ee70b4c9c
author root <mats.jonassen@lyse.net> 1520848217 +0100
committer root <mats.jonassen@lyse.net> 1520848217 +0100

WIP on master: 37c0688 Work from saturday UNI sess
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blob 595�using System;
using System.Collections.Generic;
using System.Text;

namespace master
{
    class Notification
    {
        private string SpotifyIdentifier { get; set; }
        public double RegressorScore { get; set; }
        public int Cost { get; set; }
        private Dictionary<string, double[]> featureDictionary;

        public Notification(string spotifyIdentifier, double regressorScore, int cost)
        {
            SpotifyIdentifier = spotifyIdentifier;
            RegressorScore = regressorScore;
            Cost = cost;
        }
        
    }
}
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blob 3153�import csv
import matplotlib.pyplot as plt
import os

def loadData(resultsFile):
    retVal = []
    with open(resultsFile, 'rt') as csvFile:
        csvreader = csv.reader(csvFile, delimiter = ',')
        header = next(csvreader)
        for row in csvreader:
            retVal.append(row)

    return retVal

def aggregateSets(myList, erList):
    relatives = []
    length = max(len(myList), len(erList))
    for i in range(length):
        try:
            constraint = (float(myList[i][0]) + float(erList[i][0])) / 2
            score = (float(myList[i][1]) + float(erList[i][1])) / 2
            cost = (float(myList[i][2]) + float(erList[i][2])) / 2
            timeMS = (float(myList[i][4]) + float(erList[i][4])) / 2
            relatives.append([constraint, score, cost, timeMS])
        except:
            break
    return relatives

dynamicFiles = []
greedyFiles = []
FIFOFiles = []

dynamicFiles.append("E:/masterData/testResults2/test1ErlenddynamicTest_101notifications_100000,36694835,200000,364198.csv")
dynamicFiles.append("E:/masterData/testResults2/fDdynamicTest_91notifications_100000,33054945,200000,364187.csv")

greedyFiles.append("E:/masterData/testResults2/fDgreedyTest_91notifications_100000,33057003,200000,364187.csv")
greedyFiles.append("E:/masterData/testResults2/ErlendgreedyTest_101notifications_100000,36694835,200000,364198.csv")

FIFOFiles.append("E:/masterData/testResults2/fDFIFOTest_91notifications_100000,33054945,200000,364187.csv")
FIFOFiles.append("E:/masterData/testResults2/ErlendFIFOTest_101notifications_100000,36694835,200000,364198.csv")

dynamicResults = [loadData(fileName) for fileName in dynamicFiles]
greedyResults = [loadData(fileName) for fileName in greedyFiles]
FIFOResults = [loadData(fileName) for fileName in FIFOFiles]

dynamicAggr = aggregateSets(dynamicResults[0], dynamicResults[1])
greedyAggr = aggregateSets(greedyResults[0], greedyResults[1])
FIFOAggr = aggregateSets(FIFOResults[0], FIFOResults[1])

largestNotification = 364192

#for x, y in zip(greedyResults)
difference = []
relSize = []

greedy_Y = []
dynamic_Y = []

'''
for i in range(len(dynamicAggr)):
    if int(dynamicAggr[i][1]) > 0 and largestNotification / int(dynamicAggr[i][0]) < 1:
        difference.append(int(a[1]) / int(dynamicAggr[i][1]))
        relSize.append(largestNotification / int(b[0]))
        greedy_Y.append(int(a[1]))
        dynamic_Y.append(int(b[1]))
'''
greedy_Y = [x[3] for x in greedyAggr]
dynamic_Y = [x[3] for x in dynamicAggr]
#FIFO_Y = [x[3] for x in FIFOAggr]
#relSize = [largestNotification / int(x[0]) for x in dynamicAggr]
relSize = [int(x[0]) for x in dynamicAggr]

#print(relSize)
#print(difference)

#print(greedy_Y)
#print(dynamic_Y)

#plt.plot(relSize, difference)


plt.plot(relSize, greedy_Y, label = 'Greedy algorithm total time')
plt.plot(relSize, dynamic_Y, label = 'Dynamic algorithm total time')
#plt.plot(relSize, FIFO_Y, label = 'FIFO Algorithm total score')

plt.legend()

plt.xlabel("Constraint in bytes")
plt.ylabel("Time in milliseconds")

#plt.gca().invert_xaxis()
plt.show()
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blob 320�using System;
using System.Collections.Generic;
using System.Text;

namespace master
{
    interface INotification
    {
        object PushNotification { get; }
        double Score { get; set; }
        string Uri { get; }
        double DataCost { get; }
        //double PowerCost { get; }
    }
}











master – Kopi/.git/objects/a8/6a8893953d023d468fab82418d8ba6889dd6f2

master – Kopi/.git/objects/a8/6a8893953d023d468fab82418d8ba6889dd6f2









master – Kopi/.git/objects/a8/960e3768b3498637f85b728da81cb70b666b5a

master – Kopi/.git/objects/a8/960e3768b3498637f85b728da81cb70b666b5a









master – Kopi/.git/objects/a8/a9ab19599180afdea47fbb870a9053b90884b7

master – Kopi/.git/objects/a8/a9ab19599180afdea47fbb870a9053b90884b7









master – Kopi/.git/objects/a9/3cd11ea5ecf98577c0ce52efbeadf3ac0552b9

master – Kopi/.git/objects/a9/3cd11ea5ecf98577c0ce52efbeadf3ac0552b9









master – Kopi/.git/objects/a9/5b97fb3bd31c8ffaf2ebd21d8dcd6765d79516

master – Kopi/.git/objects/a9/5b97fb3bd31c8ffaf2ebd21d8dcd6765d79516


blob 1267�import csv
import matplotlib.pyplot as plt

def loadData(resultsFile):
    retVal = []
    with open(resultsFile, 'rt') as csvFile:
        csvreader = csv.reader(csvFile, delimiter = ',')
        header = next(csvreader)
        for row in csvreader:
            retVal.append(row)

    return retVal

# fDsdxnODAes:APA91bFsEdZv86cKJY_pms0b-ssBhXke3KxnZhBO7jnPc8rBYkddKzrwOQLLQ4uMd4WqY_1BB2eYVPzeKmIUhAIrt7CVTgdEk6cNm
# ZjCd2UQvDs2udr-FGJbo9GTJl0rLeCyUBLT6aPldynamicTest_75notifications_100000,27243594,200000,0.csv

dynamicFile = "E:/masterData/testResults/fDdynamicTest_75notifications_100000_27243594_200000_0.csv"

greedyFile = "E:/masterData/testResults/fDgreedyTest_75notifications_100000_27243594_200000_0.csv"

largestNotification = 364187

greedyResults = loadData(greedyFile)
dynamicResults = loadData(dynamicFile)

#for x, y in zip(greedyResults)
difference = []
relSize = []

for a, b in zip(greedyResults, dynamicResults):
    print(largestNotification / int(b[0]))
    if int(b[1]) > 0 and largestNotification / int(b[0]) < 0.1:
        difference.append(int(a[1]) / int(b[1]))
        relSize.append(largestNotification / int(b[0]))


print(relSize)
print(difference)

plt.plot(relSize, difference)
plt.show()
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blob 15992�using System;
using System.Collections.Generic;
using System.Net;
using System.Net.Http;
using Newtonsoft.Json.Linq;
using System.Threading.Tasks;
using System.Linq;

namespace master.SpotifyAPI
{
    class SpotifyAPIClient
    {
        private string apiBase = "https://api.spotify.com/v1/";
        private string authenticationURI = "https://accounts.spotify.com/authorize/";
        private string OAuthToken { get; set; }
        private string Callback { get; set; }
        private string RefreshToken { get; set; }
        private DateTime TokenInvalidAfter { get; set; }
        public Dictionary<string, JToken> SpotifyAlbums { get => spotifyAlbums; set => spotifyAlbums = value; }

        private Dictionary<string, JToken> spotifyAlbums;

        public SpotifyAPIClient(string oAuthToken, DateTime tokenInvalidAfter = default(DateTime), 
            string refreshToken = "")
        {
            this.OAuthToken = "Bearer " + oAuthToken;
            this.spotifyAlbums = new Dictionary<string, JToken>();
            this.RefreshToken = refreshToken;
            if (tokenInvalidAfter == default(DateTime))
            {
                this.TokenInvalidAfter = DateTime.Now.AddMinutes(55);
            }
        }

        public static string generateNewAuthUri(string clientID, string callback)
        {
            if (callback.Length == 0)
            {
                throw new Exception("No defined callback");
            }

            // string state = "123"; // This should be a randomized string to double verify auth
            string scope = "user-follow-read";
            string authenticationURI = "https://accounts.spotify.com/authorize/";

            // Remember to use character encoding for symbols in the Uri
            // : -> %3A; / -> %2F
            // %20 for space in scope
            callback = "http://35.204.23.172:80/";
            callback = System.Net.WebUtility.UrlEncode(callback);
            callback = callback.Replace(".", "%2E");
            string queryParams = string.Format("?client_id={0}&response_type=code&redirect_uri={1}&scope={2}", clientID, callback, scope);
            return authenticationURI + queryParams;
        }

        public static string getIP()
        {
            return Dns.GetHostEntry(Dns.GetHostName())
                    .AddressList.First(
                    f => f.AddressFamily == System.Net.Sockets.AddressFamily.InterNetwork)
                    .ToString();
        }

        public static SpotifyAPIClient newClientWithAuth()
        {
            string clientID = "c4ee2ce2fe4a41a8a2e4929bedb116eb";
            string clientSecret = "6b27bd8cef41421a89143b374ef69712";
            string ip = getIP();
            // port set below
            string callback = string.Format("http://35.204.23.172:80/");
            // Open URL in browser
            string uri = SpotifyAPIClient.generateNewAuthUri(clientID, callback);
            HttpListener listener = new HttpListener();
            listener.Prefixes.Add(callback);
            Console.WriteLine(uri);
            // System.Diagnostics.Process.Start(uri);

            listener.Start();
            var context = listener.GetContext();
            Console.WriteLine("Got context");
            // TODO get GET 
            var queryString = context.Request.QueryString;
            /*
            var state = "123";
            if (queryString["state"] != "123")
            {
                throw new Exception("Incorrect state");
            }
            */
            string code = queryString["code"];

            var response = context.Response;
            byte[] buffer = System.Text.Encoding.UTF8.GetBytes("<HTML><BODY>Login complete</BODY></HTML>");
            // Get a response stream and write the response to it.
            response.ContentLength64 = buffer.Length;
            System.IO.Stream output = response.OutputStream;
            output.Write(buffer, 0, buffer.Length);
            output.Close();
            listener.Stop();


            HttpClient client = new HttpClient();

            List<KeyValuePair<string, string>> postBodyParams = new List<KeyValuePair<string, string>>();
            postBodyParams.Add(new KeyValuePair<string, string>("grant_type", "authorization_code"));
            postBodyParams.Add(new KeyValuePair<string, string>("code", code));
            postBodyParams.Add(new KeyValuePair<string, string>("redirect_uri", callback));

            postBodyParams.Add(new KeyValuePair<string, string>("client_id", clientID));
            postBodyParams.Add(new KeyValuePair<string, string>("client_secret", clientSecret));

            var task = client.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postBodyParams));
            var postResponse = task.Result;
            if (!postResponse.IsSuccessStatusCode)
            {
                Console.WriteLine(postResponse.Content.ReadAsStringAsync().Result);
                throw new Exception("token post request failed");
            }
            JObject jsonResponse = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string OAuthToken = jsonResponse["access_token"].ToString();
            DateTime expiresIn = DateTime.Now.AddSeconds(int.Parse(jsonResponse["expires_in"].ToString()));
            string refreshToken = jsonResponse["refresh_token"].ToString();

            return new SpotifyAPIClient(OAuthToken, expiresIn, refreshToken);
        }
        
        public List<string> getFollowedArtists()
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("me/following?type=artist");

            var getResult = client.GetAsync(this.apiBase + endpoint).Result;
            JObject result = JObject.Parse(getResult.Content.ReadAsStringAsync().Result);
            var item = result["artists"]["items"].First;
            var artistIDs = new List<string>();

            while (item != null)
            {
                artistIDs.Add(item["id"].ToString());
                item = item.Next;
            }
            return artistIDs;
        }

        public List<string> getArtistsAlbumIDs(List<string> artistIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);

            var tasks = new List<Task<HttpResponseMessage>>();
            List<string> albumIDs = new List<string>();
            foreach (var artist in artistIDs)
            {
                string uri = string.Format("{0}artists/{1}/albums", this.apiBase, artist);
                tasks.Add(client.GetAsync(uri));
            }

            while(tasks.Count > 0)
            { 
                int index = Task.WaitAny(tasks.ToArray());
                var result = tasks[index].Result;
                var jsonstring = result.Content.ReadAsStringAsync().Result;
                var albums = JObject.Parse(jsonstring);
                JArray array = (JArray)albums["items"];
                foreach (var album in array)
                {
                    albumIDs.Add(album["id"].ToString());
                }
                tasks.RemoveAt(index);
            }
            return albumIDs;
        }

        private List<Task> albumTaskHandler(List<Task> tasks)
        { 
            tasks.Add(new Task(() => System.Threading.Thread.Sleep(5000) ));
            while (tasks.Count > 1)
            {
                int index = Task.WaitAny(tasks.ToArray());
                if (tasks[index].GetType() == typeof(Task))
                {
                    tasks.RemoveAt(index);
                    
                    return tasks;
                }
                var result = ((Task<HttpResponseMessage>)tasks[index]).Result;
                string jsonString = result.Content.ReadAsStringAsync().Result;
                tasks.RemoveAt(index);
                JArray albums = (JArray)JObject.Parse(jsonString)["albums"];
                foreach (var album in albums)
                {
                    this.SpotifyAlbums.Add(album["uri"].ToString(), album);
                }
            }
            return new List<Task>();
        }

        private List<Task> getAlbumRequestTasks(HttpClient client, List<string> albumIDs)
        {
            var getTasks = new List<Task>();
            while (albumIDs.Count > 0)
            {
                int n = 20;
                if (albumIDs.Count < n)
                {
                    n = albumIDs.Count;
                }
                var subset = albumIDs.GetRange(0, n);
                albumIDs.RemoveRange(0, n);

                string CSV = "";
                foreach (var id in subset)
                {
                    CSV = CSV + id + ",";
                }
                CSV = CSV.Remove(CSV.Length - 1);

                string uri = string.Format("{0}albums/?ids={1}", this.apiBase, CSV);
                getTasks.Add(client.GetAsync(uri));
            }

            return getTasks;
        }

        public void getAndStoreAlbums(List<string> albumIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);

            var responses = this.getAlbumRequestTasks(client, albumIDs);

            responses = this.albumTaskHandler(responses);

            while (responses.Count > 0)
            {
                List<string> missingIDs = new List<string>();
                foreach(string id in albumIDs)
                {
                    if (!this.SpotifyAlbums.ContainsKey(id))
                    {
                        missingIDs.Add(id);
                    }
                }
                var restartedTasks = this.getAlbumRequestTasks(client, missingIDs);
                responses = albumTaskHandler(restartedTasks);
            }
        }

        // TODO get album dates
        public Dictionary<string, DateTime> getAlbumDates()
        {
            Dictionary<string, DateTime> dates = new Dictionary<string, DateTime>();
            foreach (var album in this.SpotifyAlbums.Values)
            {
                string dateAsString = album["release_date"].ToString();
                var stringElems = Array.ConvertAll(dateAsString.Split('-'), int.Parse);
                switch (stringElems.Length)
                {
                    case 1:
                        stringElems = new int[] { stringElems[0], 1, 1 };
                        break;
                    case 2:
                        stringElems = new int[] { stringElems[0], stringElems[1], 1 };
                        break;
                }
                dates[album["id"].ToString()] = new DateTime(stringElems[0], stringElems[1], stringElems[2]);
            }
            return dates;
        }

        public List<string> getAlbumsReleasedAfter(DateTime dateTime, Dictionary<string, DateTime> dates)
        {
            List<string> results = new List<string>();
            foreach(KeyValuePair<string,DateTime> elem in dates)
            {
                if (dateTime < elem.Value)
                {
                    results.Add(elem.Key);
                }
            }
            return results;
        }

        public JToken getTrack(string trackID)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("tracks/{0}", trackID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public JToken getArist(string artistID)
        {
            
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("artists/{0}", artistID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public JToken getAlbum(string albumID)
        {
            // If an album is already in the dictionary. Return the album from the dict
            if (this.SpotifyAlbums.ContainsKey(albumID))
            {
                return this.spotifyAlbums[albumID];
            }

            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("albums/{0}", albumID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public bool isFollowingArtist(string artistID)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("me/following/contains?type=artist&ids={0}", artistID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultString = result.Content.ReadAsStringAsync().Result;
            JArray booleans = JArray.Parse(resultString);
            return booleans[0].ToString() == "true";
        }

        // Expand to accept all types of spotify resources
        public int estimateTrackCost(string trackID)
        {
            JToken track = this.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            /*
            JArray images = (JArray) track["album"]["images"];
            JToken smallestImage = images[0];
            int smallestHeight = 0;
            int smallestWidth = 0;
            for (int i = 1; i < images.Count; i++)
            {
                int height = int.Parse( images[i]["height"].ToString());
                int width = int.Parse(images[i]["width"].ToString());

                smallestHeight = int.Parse(smallestImage["height"].ToString());
                smallestWidth = int.Parse(smallestImage["width"].ToString());
                if (height < smallestHeight && width < smallestWidth)
                {
                    smallestImage = images[i];
                }
            }
            */
            return tDuration;
        }

        public int estimateAlbumCost(string albumID)
        {
            JToken album = this.getAlbum(albumID);
            int aDuration = 0;
            JArray tracks = new JArray();
            try
            {
                tracks = (JArray)album["tracks"]["items"];
            }
            catch
            {
                Console.WriteLine(album.ToString());
                throw new Exception("Album exception");
            }
            foreach (JToken track in tracks)
            {
                aDuration += int.Parse(track["duration_ms"].ToString());
            }
            
            return aDuration;
        }

        public List<string> getUnnotifiedAlbums(DateTime lastNotification)
        {
            var artists = this.getFollowedArtists();
            var albumIds = this.getArtistsAlbumIDs(artists);
            this.getAndStoreAlbums(albumIds);
            return this.getAlbumsReleasedAfter(lastNotification, this.getAlbumDates());
        }
        
    }
}
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added file structure and abstract class for schedulers











master – Kopi/.git/objects/ad/1d58b8a2331d8a032ce5140669f0651a4e7e9e

master – Kopi/.git/objects/ad/1d58b8a2331d8a032ce5140669f0651a4e7e9e


blob 4651�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;

namespace master.Selection
{
    class DynamicSelector : Selector
    {
        private int[,] M;
        private bool[,] keep;
        private INotification[] relevantNotifications;

        public DynamicSelector(List<INotification> unsortedNotifications, long dataconstraint) : base(unsortedNotifications, dataconstraint)
        {
        }

        public override INotification[] getSelection()
        {
            DP();
            var retList = new List<INotification>();
            long k = dataConstraint;
            for (int i = relevantNotifications.Length - 1; i >= 0; i--)
            {
                if (keep[i, k])
                {
                    retList.Add(relevantNotifications[i]);
                    k -= relevantNotifications[i].DataCost;
                }
            }
            Console.WriteLine($"Capacity: {dataConstraint}, best score: {retList.Sum(elem => elem.Score)}, total used: {retList.Sum(elem => elem.DataCost)}");
            /*
            foreach (var elem in retList)
            {
                Console.WriteLine($"Dynamic selection: {elem.Uri}, {elem.Score}, {elem.DataCost}");
            }
            */
            return retList.ToArray();
        }

        private void DP()
        {
            relevantNotifications = notifications.Where(notification => notification.DataCost < dataConstraint).ToArray();
            var nots = relevantNotifications;
            if (dataConstraint == 0 || nots.Length == 0)
            {
                return;
            }
            Array.Sort(nots, notificationComparer);
            var old = new double[dataConstraint + 1];
            var curr = new double[0];
            keep = new bool[nots.Length, dataConstraint + 1];
            /*
            for (int j = 0; j <= dataConstraint; j++)
            {
                M[0, j] = 0;
            }
            */

            for (int i = 0; i < nots.Length; i++)
            {
                try
                {
                    curr = new double[dataConstraint + 1];
                }
                catch (Exception e)
                {
                    Console.WriteLine(e.Message);
                    Console.WriteLine(e.StackTrace);
                }
                //Console.WriteLine(GC.GetTotalMemory(true));
                try
                {
                    for (int j = 0; j <= dataConstraint; j++)
                    {
                        // Special case to avoid index out of range
                        if (i == 0)
                        {
                            if (nots[i].DataCost > j)
                            {
                                curr[j] = 0;
                                keep[i, j] = false;
                            }
                            else
                            {
                                curr[j] = nots[i].Score;
                                keep[i, j] = true;
                            }
                            continue;
                        }
                        if (nots[i].DataCost > j)
                        {
                            curr[j] = old[j];
                            keep[i, j] = false;
                        }
                        else
                        {
                            double opt1 = old[j];
                            double opt2 = old[j - nots[i].DataCost] + nots[i].Score;
                            if (opt1 > opt2)
                            {
                                curr[j] = opt1;
                                keep[i, j] = false;
                            }
                            else
                            {
                                curr[j] = opt2;
                                keep[i, j] = true;
                            }
                        }
                    }
                }
                catch (Exception e)
                {
                    Console.WriteLine(e.Message);
                    Console.WriteLine(e.StackTrace);
                    System.Environment.Exit(0);
                }
                old = curr;
            }
        }

        private int notificationComparer(INotification notX, INotification notY)
        {
            return notX.DataCost - notY.DataCost;
        }

        public override INotification[] nextBatch()
        {
            throw new NotImplementedException();
        }

    }
}
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blob 1785�using System;
using System.Collections.Generic;
using System.Net.Http;
using System.Text;

namespace master.Scheduling
{
    class GreedyScheduler : Scheduler
    {
        private List<INotification> notifications;
        private List<INotification> sortedArray;
        HttpClient client;

        public GreedyScheduler(List<INotification> unsortedNotifications) : base(unsortedNotifications)
        {
            notifications = unsortedNotifications;
            orderNotifications();
        }

        public override INotification[] nextBatch()
        {
            if (sortedArray.Count <= 0)
            {
                throw new SchedulingException();
            }
            var retVal = sortedArray[sortedArray.Count-1];
            sortedArray.RemoveAt(sortedArray.Count - 1);
            return new INotification[] { retVal};
        }

        protected override void orderNotifications()
        {
            var items = notifications;
            items.Sort(compareNotificationsData);
            this.sortedArray = items;
        }

        private int compareNotificationsData(INotification notX, INotification notY)
        {
            try
            {
                double totalX = notX.Score / notX.DataCost;
                double totalY = notY.Score / notY.DataCost;

            if (totalX < totalY)
            {
                return -1;
            }
            else if(totalX == totalY)
            {
                return 0;
            }
            return 1;
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return 0;
        }

    }
}
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blob 668�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using Newtonsoft.Json.Linq;

namespace master.Selection
{
    abstract class Selector
    {
        protected List<INotification> notifications;
        protected string firebaseURL;
        protected int dataConstraint;

        protected Selector(List<INotification> unsortedNotifications, int dataconstraint)
        { 
            notifications = unsortedNotifications;
            dataConstraint = dataconstraint;
        }

        public abstract INotification[] nextBatch();

        public abstract INotification[] getSelection();

    }
}
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Refactored function and added retry, retries forever
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blob 6103�using System;
using System.Security.Cryptography.X509Certificates;
using System.Text;
using Google.Apis.Auth.OAuth2;
using System.Net.Http;
using Newtonsoft.Json.Linq;
using System.Security.Cryptography;
using Google.Apis.Http;
using System.IO;
using System.Web;

namespace master.Firebase
{
    class FirebaseCredentials
    {

        ConfigurableHttpClient httpClient;
        ServiceCredential credential;


        public FirebaseCredentials()
        {
            /*
            this.googleCredential = GoogleCredential.FromFile
                (@"/home/matsj54/dotnet/fir-notificationexample-5fee4-firebase-adminsdk-sm5lk-83352d176d.json")
                .CreateScoped("https://www.googleapis.com/auth/firebase.messaging").UnderlyingCredential
                as ServiceAccountCredential;
            */
            string path = @"/home/matsj54/dotnet/fir-notificationexample-5fee4-firebase-adminsdk-sm5lk-83352d176d.json";

            string jsonCredential = File.ReadAllText(path);
            this.httpClient = new ConfigurableHttpClient(new ConfigurableMessageHandler(new HttpClientHandler()));
            credential = GoogleCredential.FromJson(jsonCredential).CreateScoped("https://www.googleapis.com/auth/firebase.messaging").UnderlyingCredential as ServiceCredential;

            credential.Initialize(httpClient);
            //googleCredential.Initialize(httpClient);
        }

        private string GetAuthToken()
        {
            return credential.GetAccessTokenForRequestAsync().Result;
        }

        private HttpRequestMessage GenerateRequest(HttpContent content)
        {
            Console.WriteLine("generating request");
            HttpRequestMessage req = new HttpRequestMessage(HttpMethod.Post, "https://fcm.googleapis.com/v1/projects/fir-notificationexample-5fee4/messages:send");
            string authToken = GetAuthToken();
            //Console.WriteLine($"Token: {authToken}");
            req.Headers.Add("Authorization", "Bearer " + authToken);
            req.Content = content;
            return req;
        }

        public void SendNotification(INotification notification, string userToken, string id)
        {
            JObject reqBody = new JObject();
            //reqBody["validate_only"] = true;
            JObject message = notification.PushNotification;
            message["data"]["msg_type"] = "notification";
            message["data"]["msg_id"] = id;
            message["token"] = userToken;
            reqBody["message"] = message;
            Console.WriteLine(reqBody);
            var req = GenerateRequest(new StringContent(reqBody.ToString()));
            HttpResponseMessage response = httpClient.SendAsync(req).Result;

            Console.WriteLine("FBC response follows");
            Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }

        public void SendBatch(INotification[] notifications, string userToken, string id)
        {
            JObject reqBody = new JObject();
            //reqBody["validate_only"] = true;
            JArray messages = new JArray();
            foreach(var notification in notifications)
            {
                messages.Add(notification.PushNotification);
            }
            JObject message = new JObject();
            message["data"]["msg_type"] = "notification_batch";
            message["data"]["msg_id"] = id;
            message["data"]["notifications"] = messages;
            message["token"] = userToken;
            reqBody["message"] = message;
            var req = GenerateRequest(new StringContent(reqBody.ToString()));
            HttpResponseMessage response = httpClient.SendAsync(req).Result;
            Console.WriteLine("FBC response follows");
            Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }
        /*
        public void SendNotificationToAll(INotification notification)
        {
            JObject reqBody = new JObject();
            reqBody["validate_only"] = false;
            JObject message = notification.PushNotification;
            message["token"] = userToken;
            reqBody["message"] = message;
            Console.WriteLine(reqBody);
            var req = GenerateRequest(new StringContent(reqBody.ToString()));

            HttpResponseMessage response = httpClient.SendAsync(req).Result;

            Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }
        */
        public void SendUrl(string fbToken)
        {
            SHA256 sha = SHA256.Create();
            byte[] input = Encoding.UTF8.GetBytes(fbToken);
            var shaBytes = sha.ComputeHash(input);
            string state = Convert.ToBase64String(shaBytes);
            state = HttpUtility.UrlEncode(state);

            string spotifyUrl = string.Format(@"https://accounts.spotify.com/authorize/?"
                + "client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&"
                + "redirect_uri=http%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&"
                + "scope=user-read-private%20user-follow-read&state={0}", state);

            Console.WriteLine(spotifyUrl);
            JObject reqBody = new JObject();
            reqBody["validate_only"] = false;
            JObject message = new JObject();
            message["token"] = fbToken;
            JObject data = new JObject();
            data["msg_type"] = "spotify_url";
            data["spotify_url"] = spotifyUrl;
            data["artist"] = "testArtist";
            data["song"] = "song test";
            message["data"] = data;
            message["name"] = "testName";
            reqBody["message"] = message;
            var content = new StringContent(reqBody.ToString());
            var request = GenerateRequest(content);
            HttpResponseMessage responseMessage = httpClient.SendAsync(request).Result;

            Console.WriteLine(responseMessage.Content.ReadAsStringAsync().Result);
        }
    }
}
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blob 12660�using System;
using System.Text;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;
using System.Threading;
using master.HttpService;
using System.Collections.Specialized;
using master.Firebase;
using System.Security.Cryptography;
using master.Selection;


namespace master.UserService
{
    class UserAgent
    {
        //private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<INotification> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;
        public Mutex mutex;
        private string waitingforID;
        private JObject update;
        private bool isWaitingForUpdate;
        private FirebaseCredentials FBC;
        
        private double currNetwork;
        private double powerConstraint;
        private double networkConstraint;
        private string validationString;
        private string firebaseToken;

        public UserAgent(string fbToken, Dictionary<string, object> classStore)
        {
            //this.UserId = id;
            this.firebaseToken = fbToken;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            //HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<INotification>();
            FollowedArtists = new List<string>();
            this.mutex = new Mutex();
            this.FBC = (FirebaseCredentials) classStore["FirebaseCredentials"];
            this.isWaitingForUpdate = false;
        }

        public void initSpotify(NameValueCollection queryParams)
        {
            JObject postResponse = getInitResponse(queryParams);
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(HttpClient, postResponse);
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2018, 02, 20);
        }

        private JObject getInitResponse(NameValueCollection queryParams)
        {
            string authCode = queryParams["code"];
            try
            {
                this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
                string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
                string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
                string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
                string callback = string.Format("http://{0}/callback", globalIP);
                var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

                var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
                return JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return new JObject();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        public void UpdateConstraints(JObject queryParams)
        {
            //currPower = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            currNetwork = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams[""].ToString()));
            validationString = queryParams["validation"].ToString();
        }

        public bool CheckValidation(string sentValidation)
        {
            return validationString == sentValidation;
        }

        public void UpdateCurrentConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            powerConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            networkConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["network"]));
        }

        public List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            mutex.WaitOne();
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            var notificationsWithoutScore = newObjects.Select(obj => notificationFactory.GetNotification(obj["uri"].ToString(), this));
            var notifications = ScoreNotificationsBatch(notificationsWithoutScore.ToArray());
            OutboundNotifications.AddRange(notifications);
            LastNotificationUpdate = DateTime.Now;
            mutex.ReleaseMutex();
        }
        /*
        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }
        */

        private INotification[] ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications = nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<INotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            UpdateUsersFollowedArtists();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = EvaluationFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            return scoredNotifications.ToArray();
        }
        /*
        private void updateNotificationsAndSend()
        {
            INotification[] notifications = GenerateNotifications();
            notifications = ScoreNotificationsBatch(notifications);
            GreedyScheduler scheduler = new GreedyScheduler();

        }*/

        public void SendNotifications(INotification[] notifications, string id)
        {
            Console.WriteLine("sending notification");
            if (notifications.Length == 1)
            {
                FBC.SendNotification(notifications[0], firebaseToken, id);
            }
            else
            {
                FBC.SendBatch(notifications, firebaseToken, id);
            }
        }

        public void DeliverUpdate(JObject postMessage)
        {
            mutex.WaitOne();
            update = postMessage;
            mutex.ReleaseMutex();
        }

        private string getID()
        {
            var uris = OutboundNotifications.Select(not => not.Uri);
            string urisAsString = String.Join("", uris);
            SHA256 sHA256 = SHA256.Create();
            string toHash = urisAsString + firebaseToken + DateTime.Now.ToString();
            var shaBytes = sHA256.ComputeHash(Encoding.UTF8.GetBytes(toHash));
            return Convert.ToBase64String(shaBytes);
        }

        public async Task Start()
        {
            while (true)
            {
                UpdateOutboundResources();
                Console.WriteLine(OutboundNotifications.Count);
                if (OutboundNotifications.Count > 0)
                {
                    Selector scheduler;
                    try
                    {
                         scheduler = new GreedySelector(OutboundNotifications);
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                    try
                    {
                        scheduler = new GreedySelector(OutboundNotifications);
                        var batch = scheduler.nextBatch();
                        SendNotifications(scheduler.nextBatch(), getID());
                        // TODO: make sure the notifications confirmed send
                        foreach (var not in batch)
                        {
                            OutboundNotifications.Remove(not);
                        }
                        Task timer = Task.Run(() => Thread.Sleep(10000));
                        while (!timer.IsCompleted)
                        {
                            mutex.WaitOne();
                            // wait for update here
                            mutex.ReleaseMutex();
                        }
                    }
                    catch (SelectionException)
                    {
                        Console.WriteLine("Scheduling complete");
                    }
                }
                Thread.Sleep(600000);
            }

        }
    }
}
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blob 4220�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Web;
using System.Security.Cryptography;
using Newtonsoft.Json.Linq;

namespace master.HttpService
{
    static class HttpHelpers
    {
        public static void RespondHTTP(HttpListenerContext context, string responseString, int statusCode)
        {
            HttpListenerResponse listenerResponse = context.Response;
            listenerResponse.StatusCode = statusCode;
            Encoding encoding = Encoding.UTF8;
            byte[] responseBytes = encoding.GetBytes(responseString);
            // Get a response stream and write the response to it.
            listenerResponse.ContentLength64 = responseBytes.Length;
            System.IO.Stream output = listenerResponse.OutputStream;
            output.Write(responseBytes, 0, responseBytes.Length);
            output.Close();
        }

        public static string LoginSuccessHTML()
        {
            return "<HTML>" +
                "<BODY>" +
                "<h2>" +
                "Login complete" +
                "</h2>" +
<<<<<<< HEAD
                "<script type=\"text/javascript\">" +
                "Android.sendClientReply(\"SUCCESS\")" +
                "</script>" +
=======
                "<script>Android.sendClientReply(\"SUCCESS\")</script>" +
>>>>>>> 7aaf302faa236230d04567072fb71176a4974ca3
                "</BODY>" +
                "</HTML>";
        }

<<<<<<< HEAD
        public static string LoginFailedHTML()
=======
        public static string LoginFailure()
>>>>>>> 7aaf302faa236230d04567072fb71176a4974ca3
        {
            return "<HTML>" +
                "<BODY>" +
                "<h2>" +
<<<<<<< HEAD
                "Login failed, token not found" +
                "</h2>" +
                "<script type=\"text/javascript\">" +
                "Android.sendClientReply(\"FAILURE\")" +
                "</script>" +
=======
                "Login Invalid" +
                "</h2>" +
                "<script>Android.sendClientReply(\"FAILURE\")</script>" +
>>>>>>> 7aaf302faa236230d04567072fb71176a4974ca3
                "</BODY>" +
                "</HTML>";
        }

        public static string Request404()
        {
            return "<HTML>" +
                "<BODY>" +
                "<h2>" +
                "Message type not supported or found: 404" +
                "</h2>" +
                "</BODY>" +
                "</HTML>";
        }

        public static string respondURL(string fbToken)
        {
            SHA256 sha = SHA256.Create();
            byte[] input = Encoding.UTF8.GetBytes(fbToken);
            var shaBytes = sha.ComputeHash(input);
            string state = Convert.ToBase64String(shaBytes);
            state = HttpUtility.UrlEncode(state);

            string spotifyUrl = string.Format(@"https://accounts.spotify.com/authorize/?"
                + "client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&"
                + "redirect_uri=http%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&"
                + "scope=user-read-private%20user-follow-read&state={0}", state);

            JObject data = new JObject();
            data["msg_type"] = "spotify_url";
            data["spotify_url"] = spotifyUrl;

            return data.ToString();
        }

        public static List<KeyValuePair<string, string>> GeneratePostParams(string code, string clientID, string clientSecret, string callback)
        {
            List<KeyValuePair<string, string>> postBodyParams = new List<KeyValuePair<string, string>>();
            postBodyParams.Add(new KeyValuePair<string, string>("grant_type", "authorization_code"));
            postBodyParams.Add(new KeyValuePair<string, string>("code", code));
            postBodyParams.Add(new KeyValuePair<string, string>("redirect_uri", callback));

            postBodyParams.Add(new KeyValuePair<string, string>("client_id", clientID));
            postBodyParams.Add(new KeyValuePair<string, string>("client_secret", clientSecret));

            return postBodyParams;
        }

    }
}
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commit 231�tree 92a799f7523322d4a8e7bfce5bcf8339e67a906c
parent 2e0e183624d7778267db581eab663cc4a51bf39c
author Mats Jonassen <matsj54@gmail.com> 1520675951 +0100
committer Mats Jonassen <matsj54@gmail.com> 1520675951 +0100

Moving to laptop
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blob 5824�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using Newtonsoft.Json;

namespace master.SpotifyAPI
{
    class SpotifyAPIPublic
    {
        private HttpClient HttpClient;
        private string ApiBase = "https://api.spotify.com/v1/";
        // private string Callback;
        private ClietTokenManager TokenManager;

        public SpotifyAPIPublic()
        {
            this.HttpClient = new HttpClient();
            this.TokenManager = new ClietTokenManager(this.HttpClient);
        }

        private Task<HttpResponseMessage> GetAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetAsync(uri);
        }

        private Task<string> GetStringAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetStringAsync(uri);
        }

        public JObject GetSpotifyResource(string spotifyUri)
        {
            string[] subStrings = spotifyUri.Split(':');
            string endpoint = String.Format("{0}s/{1}", subStrings[1], subStrings[2]);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public List<JObject> GetMultipleSpotifyResources(string[] spotifyUris)
        {
            List<JObject> retVal = new List<JObject>();

            Dictionary<string, IEnumerable<string>> uriDict = new Dictionary<string, IEnumerable<string>>();
            uriDict["tracks"] = spotifyUris.Where(elem => elem.Split(":")[1] == "track");
            uriDict["albums"] = spotifyUris.Where(elem => elem.Split(":")[1] == "album");
            uriDict["artists"] = spotifyUris.Where(elem => elem.Split(":")[1] == "artist");
            var taskList = generateTasks(uriDict);
            Console.WriteLine("Number of tasks: " + taskList.Count);
            while (taskList.Count > 0)
            {
                int index = Task.WaitAny(taskList.ToArray());
                Task<string> task = (Task<string>)taskList[index];
                taskList.RemoveAt(index);
                JObject result = JObject.Parse(task.Result);

                JArray resultArr = JArray.Parse("[]");
                try
                {
                    resultArr = result.ContainsKey("tracks") ? (JArray)result["tracks"] :
                        result.ContainsKey("albums") ? (JArray)result["albums"] : (JArray)result["artists"];
                }
                catch (Exception e)
                {
                    Console.WriteLine(e.StackTrace);
                    Console.WriteLine(result.ToString());
                }
                // TODO extract correct array
                retVal.AddRange(resultArr.Select(elem => (JObject)elem));
            }
            return retVal;
        }

        private List<Task> generateTasks(Dictionary<string, IEnumerable<string>> uriDict)
        {
            List<Task> taskList = new List<Task>();
            foreach (var kv in uriDict)
            {
                List<List<string>> subList = new List<List<string>>();
                List<string> value = kv.Value.ToList();
                int n = 20;
                while (value.Count > 0)
                {
                    if (value.Count > 20)
                    {
                        n = 20;
                    }
                    else
                    {
                        n = value.Count;
                    }
                    subList.Add(value.GetRange(0, n));
                    value.RemoveRange(0, n);
                }
                foreach (var list in subList)
                {
                    var idList = list.Select(elem => elem.Split(":")[2]);
                    var getParameters = string.Join(',', idList);
                    taskList.Add(GetStringAsyncValidToken(string.Format("{0}{1}?ids={2}", this.ApiBase, kv.Key, getParameters)));
                }
            }
            return taskList;
        }

        public List<JObject> GetArtistAlbums(string artistURI)
        {
            List<JObject> retVal = new List<JObject>();
            string uri = string.Format("{0}artists/{1}/albums", ApiBase, artistURI.Split(':')[2]);

            string result = GetStringAsyncValidToken(uri).Result;
            var albums = JObject.Parse(result);
            JArray array = (JArray)albums["items"];
            foreach (JObject album in array)
            {
                retVal.Add(album);
            }
            return retVal;
        }

        public string GetPreview(string previewUrl)
        {
            var response = GetAsyncValidToken(previewUrl).Result;
            byte[] content = response.Content.ReadAsByteArrayAsync().Result;
            return Convert.ToBase64String(content);
        }

        public void TestTimeout()
        {
            TokenManager.RefreshAccessToken();
            var response = HttpClient.GetAsync(this.ApiBase + "tracks/3n3Ppam7vgaVa1iaRUc9Lp").Result;
            Console.WriteLine("Http code: " + response.StatusCode);
            if (response.StatusCode == (System.Net.HttpStatusCode)429)
            {
                foreach(var header in response.Headers)
                {
                    Console.WriteLine(string.Format("Header key: {0} Value: {1}", header.Key, header.Value));
                }
            }
        }
    }
}
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blob 3133�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using Newtonsoft.Json.Linq;

namespace master.SpotifyAPI
{
    class TokenManager
    {
        private HttpClient HttpClient;
        private string AccessToken;
        private DateTime TokenExpiresAt;

        internal TokenManager(ref HttpClient client)
        {
            this.HttpClient = client;
            this.TokenExpiresAt = DateTime.Now;
        }

        public bool TokenIsValid()
        {
            return DateTime.Now.AddSeconds(60) > TokenExpiresAt;
        }

        public string getAccessToken()
        {
            if(DateTime.Now.AddSeconds(60) > TokenExpiresAt)
            {
                // Token is about to expire
                this.RefreshAccessToken();
            }
            return AccessToken;
        }

        public void RefreshAccessToken()
        {
            this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string uri = "https://accounts.spotify.com/api/token";

            string authorization = string.Format("{0}:{1}", clientID, clientSecret);
            Encoding encoding = Encoding.UTF8;
            string base64Auth = Convert.ToBase64String(encoding.GetBytes(authorization));
            //this.HttpClient.DefaultRequestHeaders.Add("Authorization", Convert.ToBase64String(authAsByteArr));
            this.HttpClient.DefaultRequestHeaders.TryAddWithoutValidation("Authorization", string.Format("Basic {0}", base64Auth));
            //this.HttpClient.DefaultRequestHeaders.Add("Authorization", authorization);
            //this.HttpClient.DefaultRequestHeaders.Accept.Add(new System.Net.Http.Headers.MediaTypeWithQualityHeaderValue("application/x-www-form-urlencoded"));

            Console.WriteLine(base64Auth);
            KeyValuePair<string, string> postElement = new KeyValuePair<string, string>("grant_type", "client_credentials");
            List<KeyValuePair<string, string>> postBody = new List<KeyValuePair<string, string>>();
            postBody.Add(postElement);
            HttpContent content = new FormUrlEncodedContent(postBody);
            HttpResponseMessage postResponse = this.HttpClient.PostAsync(uri, content).Result;

            JObject response = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string expiresIn = response["expires_in"].ToString();

            this.TokenExpiresAt = DateTime.Now.AddSeconds(double.Parse(expiresIn));
            this.AccessToken = response["access_token"].ToString();
            HttpClient.DefaultRequestHeaders.Clear();
            HttpClient.DefaultRequestHeaders.Add("Authorization", string.Format("Bearer {0}", AccessToken));
        }
    }
}
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blob 5612�using System;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;

namespace master.UserService
{
    class UserAgent
    {
        private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<string> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;

        public UserAgent(string id, JObject postResponse, ref Dictionary<string, object> classStore)
        {
            this.UserId = id;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(ref HttpClient, postResponse);
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = notificationFactory;
            OutboundNotifications = new List<string>();
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2017, 08, 20);
            FollowedArtists = new List<string>();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        private List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            UpdateUsersFollowedArtists();
            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            OutboundNotifications.AddRange(newObjects.Select(obj => obj["uri"].ToString()));
            Console.WriteLine("Printing notifications");
            var notifications = GenerateNotifications();
            foreach(var not in notifications)
            {
                Console.WriteLine(not.Score);
            }
            LastNotificationUpdate = DateTime.Now;
        }

        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }
    }
}
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blob 4489�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using master.UserService;
using Newtonsoft.Json.Linq;

namespace master.Notification
{
    class SpotifyNotification : INotification
    {
        private JObject pushNotification;
        private int score;
        private string uri;
        private SpotifyData SpotifyData;
        private int dataCost;
        private bool UserIsFollowing;
        //private double powerCost;

        public JObject PushNotification
        {
            get => pushNotification;
        }
        public int Score
        {
            get
            {
                if (score < -1)
                {
                    ScoreNotification();
                }
                return score;
            }

            set
            {
                score = value;
            }
        }

        public string Uri
        {
            get => uri;
        }

        public int DataCost
        {
            get
            {
                if (dataCost > 0.0)
                {
                    return dataCost;
                }
                return CalculateDataCost();
            }
        }

        public SpotifyNotification(string uri, SpotifyData data, bool userIsFollowing)
        {
            string type = uri.Split(":")[1];
            if (!(type == "track" || type == "album"))
            {
                throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }
            this.uri = uri;
            this.SpotifyData = data;
            dataCost = 0;
            score = -2;
            this.UserIsFollowing = userIsFollowing;
            GenerateNotification();
        }

        public void GenerateNotification()
        {
            JObject track = GetTrackFromURI();
            this.pushNotification = new JObject();
            JObject data = new JObject();
            data["track_url"] = track["preview_url"];
            data["artists"] = track["artists"][0]["name"];
            data["song"] = track["name"];
            pushNotification["data"] = data;
        }

        private JObject GetTrackFromURI()
        {
            switch (uri.Split(':')[1])
            {
                case "track":
                    return SpotifyData.GetSpotifyResource(uri);
                case "album":
                    JObject album = SpotifyData.GetSpotifyResource(uri);
                    string trackUri = album["tracks"]["items"][0]["uri"].ToString();
                    return SpotifyData.GetSpotifyResource(trackUri);
                default:
                    throw new Exception("Unsupported notification uri");
            }
        }

        private int CalculateDataCost()
        {
            try
            {
                string preview = GetPreview();
                byte[] previewBytes = Convert.FromBase64String(preview);
                byte[] notificationBytes = Encoding.UTF8.GetBytes(pushNotification.ToString());
                dataCost = previewBytes.Length + notificationBytes.Length;
                return dataCost;
            }
            catch
            {
                return int.MaxValue;
            }
        }

        private string GetPreview()
        {
            string type = Uri.Split(":")[1];

            switch (type)
            {
                case "track":
                    return SpotifyData.GetPreview(Uri);
                case "album":
                    JObject album = SpotifyData.GetSpotifyResource(Uri);
                    JArray tracks = (JArray)album["tracks"]["items"];
                    //JObject firstTrack = SpotifyData.GetSpotifyResource(tracks[0][uri].ToString());
                    if (tracks[0]["uri"].ToString().Length == 0)
                    {
                        Console.WriteLine($"Error at getting preivew for: {Uri}");
                    }
                    return SpotifyData.GetPreview(tracks[0]["uri"].ToString());
                default:
                    throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }

        }

        public void ScoreNotification()
        {
            this.score = EvaluationFunctions.EvaluateResource(Uri, SpotifyData, UserIsFollowing);
        }
    }
}
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blob 1629�using System;
using System.Collections.Generic;
using System.Text;
using master.UserService;
using master.HttpService;
using master.SpotifyAPI;
using master.Notification;
using System.Net.Http;

namespace master
{
    class Start
    {
        static void Main(string[] args)
        {
            Console.WriteLine("Starting main");
            Dictionary<string, UserAgent> Users = new Dictionary<string, UserAgent>();
            SpotifyAPIPublic api = new SpotifyAPIPublic();
            SpotifyData data = new SpotifyData(api);
            NotificationFactory notificationFactory = new NotificationFactory(ref data);
            

            Dictionary<string, object> classStore = new Dictionary<string, object>();
            HttpClient genericUseClient = new HttpClient();
            classStore["Users"] = Users;
            classStore["Api"] = api;
            classStore["SpotifyData"] = data;
            classStore["NotificationFactory"] = notificationFactory;
            classStore["HttpClient"] = genericUseClient;
            HttpWorker serverWorker = new HttpWorker(ref classStore);

            Console.WriteLine("Starting listen loop");
            serverWorker.ListenAndServeAsync();
            Console.WriteLine("Loop started");
            Console.ReadLine();
            serverWorker.Stop();

            // Connect URL: https://accounts.spotify.com/authorize/?client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&redirect_uri=http%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&scope=user-read-private%20user-follow-read&state=34fFs29kd09
        }
    }
}
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blob 15708�    using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;
using Accord.MachineLearning.DecisionTrees;
using System.Net.Http;
using master.SpotifyAPI;
using System.Linq;
using master.Notification;

namespace master
{
    static class EvaluationFunctions
    {
        public static double EvaluateTrack(string uri, SpotifyData spotifyData, bool isFollowingArtist)
        {
            JObject track = spotifyData.GetSpotifyResource(uri);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            double hour = (double)DateTime.Now.Hour;
            double trackPop = double.Parse(track["popularity"].ToString());

            string albumURI = track["album"]["uri"].ToString();
            JObject album = spotifyData.GetSpotifyResource(albumURI);
            double albumPop = double.Parse(album["popularity"].ToString());

            // Get the ID of the first Artist listed for the track.
            string artistURI = ((JArray)track["artists"])[0]["uri"].ToString();
            JObject artist = spotifyData.GetSpotifyResource(artistURI);
            double artistPop = double.Parse(artist["popularity"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingArtist);
            // TODO: Fix multiple sources
            string source = "artist";
            double[] oneHot = { 0, 0, 1, 0 };

            double[] featuresArr = { hour, trackPop, albumPop, artistPop, tDuration, artistFollowers,
            favoriteArtist};

            List<double> features = new List<double>(featuresArr);
            features.AddRange(oneHot);

            return EvaluateFeatures(features);
        }

        public static double EvaluateAlbum(string uri, SpotifyData spotifyData, bool isFollowingArtist)
        {
            JObject album = spotifyData.GetSpotifyResource(uri);
            double albumPop = double.Parse(album["popularity"].ToString());
            JArray tracksSimplified = (JArray)album["tracks"]["items"];
            JArray artistsSimplified = (JArray)album["artists"];
            JToken artist = spotifyData.GetSpotifyResource(artistsSimplified[0]["uri"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double artistPop = double.Parse(artist["popularity"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingArtist);
            double totalScore = 0;
            double maxScore = 0;
            // Consider making the API client work async
            foreach (JToken trackSimplified in tracksSimplified)
            {
                JToken track = spotifyData.GetSpotifyResource(trackSimplified["uri"].ToString());
                double hour = (double)DateTime.Now.Hour;
                double trackPop = double.Parse(track["popularity"].ToString());
                double trackDuration = double.Parse(track["duration_ms"].ToString());
                double[] featuresArr = { hour, trackPop, albumPop, artistPop, trackDuration, artistFollowers,
                    favoriteArtist};

                // TODO: Fix multiple sources
                string source = "artist";
                double[] oneHot = { 0, 0, 1, 0 };

                List<double> features = new List<double>(featuresArr);
                features.AddRange(oneHot);

                double trackscore = EvaluateFeatures(features);
                if (trackscore > maxScore)
                {
                    maxScore = trackscore;
                }
                totalScore += trackscore;
            }

            return totalScore;

        }

        public static double EvaluateFeatures(List<double> features, HttpClient client = null)
        {
            if (features.Count != 11)
            {
                throw new Exception("feature input does not contain 11 elements");
            }
            HttpClient httpClient = client ?? new HttpClient();
            string endpoint = "http://localhost:27015/?features=" + string.Join('-', features);
            var result = httpClient.GetStringAsync(endpoint).Result;
            JToken JsonResult = JObject.Parse(result);
            try
            {
                return double.Parse(JsonResult["result"].ToString());
            }
            catch
            {
                throw new Exception("Invalid GET result, unable to parse to Double");
            }

        }

        public static double EvaluateResource(string uri, SpotifyData data, bool isFollowingArtist)
        {
            string type = uri.Split(":")[1];
            switch (type)
            {
                case "track":
                    return EvaluateTrack(uri, data, isFollowingArtist);
                case "album":
                    return EvaluateAlbum(uri, data, isFollowingArtist);
            }
            throw new Exception("failed to score resource. Didn't match possible resources");
        }

        public static Tuple<string, double>[] EvaluateMultipleResources(string[] uris, SpotifyData data, bool[] isFollowingUri)
        {
            PrefetchRelatedResources(uris, data);

            var combined = uris.Zip(isFollowingUri, (uri, following) => new Tuple<string, bool>(uri, following));
            var tracks = combined.Where(tuple => tuple.Item1.Split(":")[1] == "track");

            List<Tuple<string, bool>> batch = new List<Tuple<string, bool>>();
            batch.AddRange(tracks);
            
            var albums = combined.Where(tuple => tuple.Item1.Split(":")[1] == "album");
            var albumTracker = new List<Tuple<int, int, bool, string>>();
            foreach (Tuple<string, bool> albumTuple in albums)
            {
                JObject album = data.GetSpotifyResource(albumTuple.Item1);
                JArray tracksInAlbum = (JArray)album["tracks"]["items"];
                albumTracker.Add(new Tuple<int, int, bool, string>(batch.Count, tracksInAlbum.Count, albumTuple.Item2, albumTuple.Item1));
                foreach (JObject track in tracksInAlbum)
                {
                    batch.Add(new Tuple<string, bool>(track["uri"].ToString(), albumTuple.Item2));
                }
            }

            string[] inputUris = batch.Select(elem => elem.Item1).ToArray();
            bool[] inputFollowing = batch.Select(elem => elem.Item2).ToArray();
            HttpClient client = new HttpClient();
            List<double> results = EvaluateBatch(inputUris, data, inputFollowing, client);
            List<Tuple<string, double>> retval = new List<Tuple<string, double>>();
            for (int i = 0; i < inputUris.Count(); i++)
            {
                retval.Add(new Tuple<string, double>(inputUris[i], results[i]));
            }
             
            // Reconstructing albums
            foreach (Tuple<int, int, bool, string> album in albumTracker)
            {
                var trackScores = results.GetRange(album.Item1, album.Item2);
                double score = trackScores.Sum();
                retval.Add(new Tuple<string, double>(album.Item4, score));
            }
            return retval.ToArray();
        }

        private static List<double> EvaluateBatch(string[] uris, SpotifyData data, bool[] isFollowingUri, HttpClient client)
        {

            if (uris.Length > 100)
            {
                List<double> retVal = new List<double>();
                List<string> urisList = new List<string>(uris);
                List<bool> followingList = new List<bool>(isFollowingUri);
                int n = 0;
                while (urisList.Count > 0)
                {
                    if (urisList.Count > 100)
                    {
                        n = 100;
                    }
                    else
                    {
                        n = urisList.Count;
                    }
                    retVal.AddRange(EvaluateBatch(urisList.GetRange(0, n).ToArray(), data, followingList.GetRange(0, n).ToArray(), client));
                    urisList.RemoveRange(0, n);
                    followingList.RemoveRange(0, n);
                }
                return retVal;
            }

            JArray Jobs = new JArray();

            for (int i = 0; i < uris.Count(); i++)
            {
                Jobs.Add(GenerateJsonFeatureTrack(uris[i], data, isFollowingUri[i]));
            }
            KeyValuePair<string, string> kvPair = new KeyValuePair<string, string>("tracks", Jobs.ToString());
            List<KeyValuePair<string, string>> postBody = new List<KeyValuePair<string, string>>();
            postBody.Add(kvPair);
            HttpContent content = new FormUrlEncodedContent(postBody);
            HttpRequestMessage reqMsg = new HttpRequestMessage(HttpMethod.Post, "http://localhost:27015/batch");
            reqMsg.Content = content;
            HttpResponseMessage postResponse = client.SendAsync(reqMsg).Result;
            JObject result = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            JArray resultArr = (JArray)result["scores"];

            var doubles = resultArr.Select(elem => double.Parse(elem.ToString()));
            var retval = doubles.Select(elem => Convert.ToInt32(elem * 100) + 100);
            return doubles.ToList();
        }

        private static void PrefetchRelatedResources(string[] uris, SpotifyData data)
        {
            // Get multiple resources through batching to prevent too many requests
            data.GetMultipleSpotifyResources(uris);
            HashSet<string> resources = new HashSet<string>();

            var albums = uris.Where(elem => elem.Split(":")[1] == "album").Select(elem => data.GetSpotifyResource(elem));
            foreach (var album in albums)
            {
                JArray tracks = (JArray)album["tracks"]["items"];
                JArray artists = (JArray)album["artists"];
                foreach(var elem in tracks.Select(elem => elem["uri"].ToString()))
                {
                    resources.Add(elem);
                }
                foreach (var elem in artists.Select(elem => elem["uri"].ToString()))
                {
                    resources.Add(elem);
                }
            }
            data.GetMultipleSpotifyResources(resources.ToArray());
        } 
        
        private static JObject GenerateJsonFeatureTrack(string uri, SpotifyData data, bool isFollowingUri)
        {
            JObject result = new JObject();
            JObject track = new JObject();
            JObject album = new JObject();
            JObject artist = new JObject();
            try
            {
                track = data.GetSpotifyResource(uri);
                album = data.GetSpotifyResource(track["album"]["uri"].ToString());
                artist = data.GetSpotifyResource(((JArray)track["artists"])[0]["uri"].ToString());
            }
            catch (Exception e)
            {
                Console.WriteLine(track.ToString());
            }

            result["track-duration"] = int.Parse(track["duration_ms"].ToString());
            result["hour"] = (double)DateTime.Now.Hour;
            result["track-popularity"] = double.Parse(track["popularity"].ToString());            
            result["album-popularity"] = double.Parse(album["popularity"].ToString());
            result["artist-popularity"] = double.Parse(artist["popularity"].ToString());
            result["artist-followers"] = double.Parse(artist["followers"]["total"].ToString());

            result["favorite-artist"] = System.Convert.ToDouble(isFollowingUri);
            // TODO: Fix multiple sources
            string source = "artist";
            result["one-hot"] = "0010";

            return result;
        }
        /*
        public static JObject GenerateJsonFeatureAlbum(string uri, SpotifyData data, bool isFollowingUri)
        {
            JObject result = new JObject();
            JObject album = data.GetSpotifyResource(uri);
            JArray artistsSimplified = (JArray)album["artists"];
            JToken artist = data.GetSpotifyResource(artistsSimplified[0]["uri"].ToString());

            double albumPop = double.Parse(album["popularity"].ToString());
            JArray tracksSimplified = (JArray)album["tracks"]["items"];
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double artistPop = double.Parse(artist["popularity"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingUri);
            double totalScore = 0;
            // Consider making the API client work async
            foreach (JToken trackSimplified in tracksSimplified)
            {
                JToken track = data.GetSpotifyResource(trackSimplified["uri"].ToString());
                double hour = (double)DateTime.Now.Hour;
                double trackPop = double.Parse(track["popularity"].ToString());
                double trackDuration = double.Parse(track["duration_ms"].ToString());
                double[] featuresArr = { hour, trackPop, albumPop, artistPop, trackDuration, artistFollowers,
                    favoriteArtist};

                // TODO: Fix multiple sources
                string source = "artist";
                double[] oneHot = { 0, 0, 1, 0 };

                List<double> features = new List<double>(featuresArr);
                features.AddRange(oneHot);

                totalScore += EvaluateFeatures(features);
            }

            return totalScore;
        }
        */

        // Expand to accept all types of spotify resources
        public static int EstimateCost(string trackID, SpotifyAPIClient api)
        {
            JToken track = api.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            /*
            JArray images = (JArray) track["album"]["images"];
            JToken smallestImage = images[0];
            int smallestHeight = 0;
            int smallestWidth = 0;
            for (int i = 1; i < images.Count; i++)
            {
                int height = int.Parse( images[i]["height"].ToString());
                int width = int.Parse(images[i]["width"].ToString());

                smallestHeight = int.Parse(smallestImage["height"].ToString());
                smallestWidth = int.Parse(smallestImage["width"].ToString());
                if (height < smallestHeight && width < smallestWidth)
                {
                    smallestImage = images[i];
                }
            }
            */
            return tDuration;
        }

        public static List<INotification> ScoreMultipleSpotifyNotifications(List<INotification> nots, SpotifyData data, bool[] isFollowing)
        {
            var uris = nots.Select(not => not.Uri).ToArray();
            var scores = EvaluateMultipleResources(uris, data, isFollowing);
            List<INotification> retval = new List<INotification>();
            foreach(INotification not in nots)
            {
                string uri = not.Uri;
                var score = scores.Where(elem => elem.Item1 == uri).First();
                not.Score = score.Item2;
                retval.Add(not);
            }
            return retval;
        }
    }
}
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blob 685�import csv
from sklearn.ensemble import RandomForestClassifier
from sklearn.preprocessing import Imputer
import numpy as np

data_X = list()
data_Y = list()
with open('E:masterData/spotify-click-data-processed.csv', 'r') as csvfile:
    next(csvfile)
    data = np.loadtxt(csvfile, delimiter=',')
data_X = data[:,:-1]
data_Y = data[:,-1:]

third = int(len(data_X) / 3)

train_X = data_X[:2*third]
train_Y = data_Y[:2*third]
test_X = data_X[2*third:]
test_Y = data_Y[2*third:]

clf = RandomForestClassifier()
clf.max_depth = 5
clf.fit(train_X, train_Y.ravel())

'''
entry = data_X[0].reshape(1, -1)
print(entry)
'''
print(clf.score(test_X, test_Y.ravel()))
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commit 233�tree b2070ebe909bf9fb8414d1842fdde2679e69fe36
parent 2a71aaefbf23cdc75543952d63e1b3996290b49e
author Mats Jonassen <matsj54@gmail.com> 1524603467 +0200
committer Mats Jonassen <matsj54@gmail.com> 1524603467 +0200

This code is nasty
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blob 827�using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;
using Accord.MachineLearning.DecisionTrees;

namespace master.helpers
{
    static class singleFunctions
    {
        public static void evaluateTrack(string trackID, spotifyAPIClient api, RandomForest classifier)
        {
            JToken track = api.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            double hour = (double) DateTime.Now.Hour;
            double trackPop = double.Parse(track["popularity"].ToString());

            string albumID = track["album"]["id"].ToString();
            // Get the ID of the first Artist listed for the track.
            string artistID = ((JArray)track["artists"])[0]["id"].ToString();

        }
    }
}











master – Kopi/.git/objects/bb/ee8b4ff4a012f0a2189d767983fa30e13dc9d4

master – Kopi/.git/objects/bb/ee8b4ff4a012f0a2189d767983fa30e13dc9d4


blob 1429�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using master.UserService;
using Newtonsoft.Json.Linq;

namespace master.Notification
{
    class SpotifyNotification : INotification
    {
        private JObject pushNotification;
        private double score;
        private string Uri;
        private SpotifyData Data;

        public object PushNotification
        {
            get => pushNotification;
        }
        public double Score
        {
            get => score;
        }

        public SpotifyNotification(string uri, ref SpotifyData data, bool UserIsFollowing)
        {
            if (uri.Split(":")[1] != "track")
            {
                throw new Exception("Spotify notifications currently only support tracks as resources");
            }
            this.Uri = uri;
            this.Data = data;
            this.ScoreNotification(UserIsFollowing);
        }

        private void GenerateNotification()
        {
            this.pushNotification = new JObject();
            JObject data = new JObject();

            data["track_mp3"] = Data.GetPreview(Uri);
            pushNotification["data"] = data;
        }

        private void ScoreNotification(bool userIsFollowing)
        {
            this.score = SingleFunctions.evaluateResource(Uri, ref Data, userIsFollowing);
        }
    }
}
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blob 236�{
  "runtimeOptions": {
    "additionalProbingPaths": [
      "C:\\Users\\matsj\\.dotnet\\store\\|arch|\\|tfm|",
      "C:\\Users\\matsj\\.nuget\\packages",
      "C:\\Program Files\\dotnet\\sdk\\NuGetFallbackFolder"
    ]
  }
}
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blob 1518�using System;
using System.Net.Http;
using Microsoft.Extensions.Configuration;
using master.helpers;

namespace master
{
    class Program
    {

        static void Main(string[] args)
        {
            /*
            // string spotifyAPI = "https://api.spotify.com/v1/";
            string spotifyAPIAuthorization = "https://accounts.spotify.com/authorize/?client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&redirect_uri=https%3A%2F%2Fvg.no%2Fcallback&state=randomstate";
            // string albumsearch = spotifyAPI + "albums/27lj323rr5ku9aEUwanp99";
            string oAuthToken = "BQBpNWCpcTQp979JDOa3YDS-9FM42_t2fwQ52bLVDbOzpysYg_-SON3baGVaDsMx6HXotmbpf0h5ntQWeR2STR1qnCjuWwRgtUKcc-bNVtb9_99-gYM2Q5mX2vXMxrlU5Xjg3JGHbQY_R4XQVCsOUupccdI";

            spotifyAPIClient api = new spotifyAPIClient(oAuthToken);
            var artists = api.getFollowedArtists();
            var albumIDs = api.getArtistsAlbumIDs(artists);
            Console.WriteLine("AlbumIds follow");
            foreach (var id in albumIDs)
            {
                Console.WriteLine(id);
            }
            Console.WriteLine("Album dates to follow");
            var dates = api.getAlbumDates(albumIDs);
            foreach (var kvp in dates)
            {
                Console.WriteLine(kvp.Key + " : " + kvp.Value);
            }
            */
            Console.WriteLine(spotifyAPIClient.getIP());
            Console.ReadLine();
           
        }
    }
}
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blob 544�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using Newtonsoft.Json.Linq;

namespace master.Scheduling
{
    abstract class Scheduler
    {
        List<INotification> notifications;
        string firebaseURL;

        protected Scheduler(List<INotification> unsortedNotifications)
        { 
            notifications = unsortedNotifications;
        }

        protected abstract void orderNotifications();

        public abstract INotification[] nextBatch();

    }
}
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blob 2824�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using Newtonsoft.Json.Linq;

namespace master.FirebaseAPI
{
    class FirebaseTokenManager
    {
        private HttpClient HttpClient;
        private string AccessToken;
        private DateTime TokenExpiresAt;

        internal FirebaseTokenManager(HttpClient client)
        {
            this.HttpClient = client;
            this.TokenExpiresAt = DateTime.Now;
        }

        public bool TokenIsValid()
        {
            return TokenExpiresAt > DateTime.Now.AddSeconds(60);
        }

        public void RefreshAccessToken()
        {
            this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string uri = "https://accounts.spotify.com/api/token";

            string authorization = string.Format("{0}:{1}", clientID, clientSecret);
            Encoding encoding = Encoding.UTF8;
            string base64Auth = Convert.ToBase64String(encoding.GetBytes(authorization));
            //this.HttpClient.DefaultRequestHeaders.Add("Authorization", Convert.ToBase64String(authAsByteArr));
            this.HttpClient.DefaultRequestHeaders.TryAddWithoutValidation("Authorization", string.Format("Basic {0}", base64Auth));
            //this.HttpClient.DefaultRequestHeaders.Add("Authorization", authorization);
            //this.HttpClient.DefaultRequestHeaders.Accept.Add(new System.Net.Http.Headers.MediaTypeWithQualityHeaderValue("application/x-www-form-urlencoded"));

            KeyValuePair<string, string> postElement = new KeyValuePair<string, string>("grant_type", "client_credentials");
            List<KeyValuePair<string, string>> postBody = new List<KeyValuePair<string, string>>();
            postBody.Add(postElement);
            HttpContent content = new FormUrlEncodedContent(postBody);
            HttpResponseMessage postResponse = this.HttpClient.PostAsync(uri, content).Result;

            JObject response = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string expiresIn = response["expires_in"].ToString();

            this.TokenExpiresAt = DateTime.Now.AddSeconds(double.Parse(expiresIn));
            this.AccessToken = response["access_token"].ToString();
            HttpClient.DefaultRequestHeaders.Clear();
            HttpClient.DefaultRequestHeaders.Add("Authorization", string.Format("Bearer {0}", AccessToken));
        }
    }
}
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blob 4374�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Http;
using System.Threading;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using master.UserService;

namespace master.HttpService
{
    class HttpWorker
    {
        private HttpListener listener;
        private bool stopFlag;
        private HttpClient HttpClient;
        private Dictionary<string, UserAgent> Users;
        private Dictionary<string, object> classStore;
        // private Mutex UserMutex;

        public HttpWorker(ref Dictionary<string, object> classStore)
        {
            this.listener = new HttpListener();
            this.stopFlag = false;
            this.Users = (Dictionary<string, UserAgent>) classStore["Users"];
            this.classStore = classStore;
            // this.UserMutex = userMutex;
        }

        public async Task ListenAndServeAsync(HttpClient httpClient = null)
        {
            this.HttpClient = httpClient ?? new HttpClient();
            HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string projectIP = HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            try
            { 
                listener.Prefixes.Add(string.Format("http://{0}:80/", projectIP));
                listener.Start();
            }
            catch (Exception e)
            {
                Console.WriteLine(e);
                listener.Stop();
                return;
            }
            while (!stopFlag)
            {
                try
                { 
                    HttpListenerContext context = await listener.GetContextAsync();
                    Console.WriteLine("Received Context");
                    string rawUrl = context.Request.RawUrl;
                    switch (rawUrl.Split('?')[0])
                    {
                        case "/updateUser":
                            HandleUpdateUser(context);
                            break;
                        case "/callback":
                            HandleCallback(context);
                            break;
                        default:
                            Console.WriteLine("Received URL that triggered no action");
                            break;
                    }
                }
                catch(Exception e)
                {
                    Console.WriteLine(e);
                }
            }
        }

        private void HandleUpdateUser(HttpListenerContext context)
        {

        }

        private void HandleCallback(HttpListenerContext context)
        {
            var queryParams = context.Request.QueryString;
            string authCode = queryParams["code"];
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            string callback = string.Format("http://{0}/callback", globalIP);
            var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

            var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
            JObject responseJson = JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);

            // Create new user
            // Need to get some ID
            string id = "placeholderID";
            //UserMutex.WaitOne();
            UserAgent user = new UserAgent(id, responseJson, ref classStore);
            HttpHelpers.RespondHTTP(context, HttpHelpers.LoginSuccessHTML());
            user.UpdateOutboundResources();
            Users.Add(id, user);
            //UserMutex.ReleaseMutex();
        }

        public void Stop()
        {
            this.stopFlag = true;
            listener.Abort();
            listener.Close();
        }

    }
}
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blob 6007�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Http;
using System.Threading;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using master.UserService;
using master.Firebase;

namespace master.HttpService
{
    class HttpWorker
    {
        private HttpListener listener;
        private bool stopFlag;
        private HttpClient HttpClient;
        private Dictionary<string, UserAgent> Users;
        private Dictionary<string, object> classStore;
        private FirebaseInitializer FBI;
        private List<string> loggedInUsers;

        // private Mutex UserMutex;

        public HttpWorker(Dictionary<string, object> classStore)
        {
            this.listener = new HttpListener();
            this.stopFlag = false;
            this.Users = (Dictionary<string, UserAgent>) classStore["Users"];
            this.classStore = classStore;
            this.FBI = new FirebaseInitializer();
            this.loggedInUsers = new List<string>();
            // this.UserMutex = userMutex;
        }

        public async Task ListenAndServeAsync(HttpClient httpClient = null)
        {
            this.HttpClient = httpClient ?? new HttpClient();
            HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string projectIP = HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            try
            { 
                listener.Prefixes.Add(string.Format("http://{0}:80/", projectIP));
                listener.Start();
            }
            catch (Exception e)
            {
                Console.WriteLine(e);
                listener.Stop();
                return;
            }
            while (!stopFlag)
            {
                try
                { 
                    HttpListenerContext context = await listener.GetContextAsync();
                    Console.WriteLine("Received Context");
                    string rawUrl = context.Request.RawUrl;
                    Task handle;
                    switch (rawUrl.Split('?')[0])
                    {
                        case "/":
                            Console.WriteLine("slash");
                            try
                            {
                                handle = HandleGenericAsync(context);
                            }
                            catch(AggregateException ae)
                            {
                                foreach(var e in ae.InnerExceptions)
                                {
                                    Console.WriteLine(e.Message);
                                }
                            }
                            break;
                        case "/callback":
                            Console.WriteLine("Callback");
                            handle = HandleCallback(context);
                            break;
                        default:
                            Console.WriteLine("Received URL that triggered no action");
                            break;
                    }
                }
                catch(Exception e)
                {
                    Console.WriteLine(e);
                }
            }
        }

        private async Task HandleGenericAsync(HttpListenerContext context)
        {
            if (context.Request.HttpMethod != HttpMethod.Post.Method)
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.Request404(), 404);
                return;
            }

            var streamReader = new System.IO.StreamReader(context.Request.InputStream);
            JObject req = JObject.Parse(streamReader.ReadToEnd());


            HttpListenerResponse listenerResponse = context.Response;
            string responseString = "";

            Console.WriteLine(req);
            switch (req["msg_type"].ToString())
            {
                case "new_user":
                    string fbt = req["firebase_token"].ToString();
                    //string id = req["device_id"].ToString();
                    FBI.addNewUser(fbt);
                    //FBI.sendUrl(fbt);
                    HttpHelpers.RespondHTTP(context, HttpHelpers.respondURL(fbt), 202);
                    break;
                default:
                    HttpHelpers.RespondHTTP(context, HttpHelpers.Request404(), 404);
                    break;
            }


            //string id = queryParams["id"];
            //Users[id].mutex.WaitOne();
            //Users[id].UpdateConstraints(queryParams);
            //Users[id].mutex.Close();
        }

        private async Task HandleCallback(HttpListenerContext context)
        {
            var queryParams = context.Request.QueryString;
            // Create new user
            // Need to get some ID
            if (loggedInUsers.Contains(queryParams["state"]))
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.LoginSuccessHTML(), 200);
            }
            if (!FBI.UserInitialized(queryParams["state"]))
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.LoginFailure(), 404);
            }
            UserAgent user = new UserAgent(FBI.GetString(queryParams["state"]), classStore);
            
            Console.WriteLine(HttpHelpers.LoginSuccessHTML());
            loggedInUsers.Add(queryParams["state"]);
            HttpHelpers.RespondHTTP(context, HttpHelpers.LoginSuccessHTML(), 200);
            user.initSpotify(queryParams);
            Console.WriteLine("Starting User");
            user.Start();
            Users.Add(queryParams["state"], user);
        }

        public void Stop()
        {
            this.stopFlag = true;
            listener.Abort();
            listener.Close();
        }

    }
}
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commit 244�tree 3f787117b758f2806e22a6ff4373d9699efbcdf7
parent c81d9bb59cca566022e0525e00cf747a893fe16e
author Mats Jonassen <matsj54@gmail.com> 1523916368 +0200
committer Mats Jonassen <matsj54@gmail.com> 1523916368 +0200

Todo, get the right sub array
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blob 2212�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;

namespace master.HttpService
{
    static class HttpHelpers
    {
        public static void RespondHTTP(HttpListenerContext context, string responseString, int statusCode)
        {
            HttpListenerResponse listenerResponse = context.Response;
            listenerResponse.StatusCode = statusCode;
            Encoding encoding = Encoding.UTF8;
            byte[] responseBytes = encoding.GetBytes(responseString);
            // Get a response stream and write the response to it.
            listenerResponse.ContentLength64 = responseBytes.Length;
            System.IO.Stream output = listenerResponse.OutputStream;
            output.Write(responseBytes, 0, responseBytes.Length);
            output.Close();
        }

        public static string LoginSuccessHTML()
        {
            return "<HTML>" +
                "<BODY>" +
                "<h2>" +
                "Login complete" +
                "</h2>" +
                "</BODY>" +
                "</HTML>";
        }

        public static string Request404()
        {
            return "<HTML>" +
                "<BODY>" +
                "<h2>" +
                "Message type not supported or found: 404" +
                "</h2>" +
                "</BODY>" +
                "</HTML>";
        }

        public static List<KeyValuePair<string, string>> GeneratePostParams(string code, string clientID, string clientSecret, string callback)
        {
            List<KeyValuePair<string, string>> postBodyParams = new List<KeyValuePair<string, string>>();
            postBodyParams.Add(new KeyValuePair<string, string>("grant_type", "authorization_code"));
            postBodyParams.Add(new KeyValuePair<string, string>("code", code));
            postBodyParams.Add(new KeyValuePair<string, string>("redirect_uri", callback));

            postBodyParams.Add(new KeyValuePair<string, string>("client_id", clientID));
            postBodyParams.Add(new KeyValuePair<string, string>("client_secret", clientSecret));

            return postBodyParams;
        }

    }
}
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blob 3283�using System;
using System.Collections.Generic;
using System.Text;
using System.IO;
using master.Selection;
using System.Linq;

namespace master
{
    static class performanceTesting
    {
        public static void testPerformance(string fbT, string selectorType, List<INotification> notifications, int minConstraint, int maxConstraint, int step)
        {
            long totalCost = 0;
            long totalScore = 0;
            int maxCost = 0;
            foreach (var not in notifications)
            {
                totalCost += not.DataCost;
                totalScore += not.Score;
                if (not.DataCost > maxCost)
                {
                    maxCost = not.DataCost;
                }
            }

            string filename = $"{fbT}{selectorType}Test_{notifications.Count}notifications_{minConstraint},{totalCost},{step},{maxCost}.csv";
            Console.WriteLine($"Writing to file: {filename}");
            using (StreamWriter file = new StreamWriter($"/home/matsj54/testResults/{filename}"))
            {
                var inVal = new List<INotification>(notifications);
                file.WriteLine($"constraint,score,cost,numberofitems");
                for (int constraint = minConstraint; constraint <= totalCost; constraint += step)
                {
                    try
                    {
                        Console.WriteLine($"On loop {(constraint - minConstraint) / step} of {(totalCost - minConstraint) / step}");
                        if (constraint >= totalCost)
                        {
                            file.WriteLine($"{constraint},{totalScore},{totalCost},{notifications.Count}");
                            continue;
                        }
                        Selector selector = getSelector(selectorType, inVal, constraint);
                        try
                        {
                            var selection = selector.getSelection();
                            Console.WriteLine($"{constraint},{selection.Sum(elem => elem.Score)},{selection.Sum(elem => elem.DataCost)},{selection.Length}");
                            file.WriteLine($"{constraint},{selection.Sum(elem => elem.Score)},{selection.Sum(elem => elem.DataCost)},{selection.Length}");
                        }
                        catch (OutOfMemoryException e)
                        {
                            break;
                        }
                    }
                    catch(Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                }
            }
        }

        private static Selector getSelector(string selector, List<INotification> notifications, int constraint)
        {
            switch (selector)
            {
                case "greedy":
                    return new GreedySelector(notifications, constraint);
                case "dynamic":
                    return new DynamicSelector(notifications, constraint);
                default:
                    return new GreedySelector(notifications, constraint);
            }  
        }
    }
}
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blob 12032�using System;
using System.Collections.Generic;
using System.Net;
using System.Net.Http;
using Newtonsoft.Json.Linq;
using System.Threading.Tasks;
using System.Linq;

namespace master.helpers
{
    class spotifyAPIClient
    {
        private string apiBase = "https://api.spotify.com/v1/";
        private string authenticationURI = "https://accounts.spotify.com/authorize/";
        private string oAuthToken { get; set; }
        private string callback { get; set; }
        private string refreshToken { get; set; }
        private DateTime tokenInvalidAfter { get; set; }
        public Dictionary<string, JToken> SpotifyAlbums { get => spotifyAlbums; set => spotifyAlbums = value; }

        private Dictionary<string, JToken> spotifyAlbums;

        public spotifyAPIClient(string oAuthToken, DateTime tokenInvalidAfter = default(DateTime), 
            string refreshToken = "")
        {
            this.oAuthToken = "Bearer " + oAuthToken;
            this.spotifyAlbums = new Dictionary<string, JToken>();
            this.refreshToken = refreshToken;
            if (tokenInvalidAfter == default(DateTime))
            {
                this.tokenInvalidAfter = DateTime.Now.AddMinutes(55);
            }
        }

        public static string generateNewAuthUri(string clientID, string callback)
        {
            if (callback.Length == 0)
            {
                throw new Exception("No defined callback");
            }

            string state = "123"; // This should be a randomized string to double verify auth
            string scope = "user-follow-read";
            string authenticationURI = "https://accounts.spotify.com/authorize/";

            // Remember to use character encoding for symbols in the Uri
            // : -> %3A; / -> %2F
            // %20 for space in scope
            callback = System.Net.WebUtility.UrlEncode(callback);
            callback = callback.Replace(".", "%2E");
            string queryParams = string.Format("?client_id={0}&response_type=code&redirect_uri={1}&scope={2}&state={3}", clientID, callback, scope, state);
            return authenticationURI + queryParams;
        }

        public static string getIP()
        {
            return Dns.GetHostEntry(Dns.GetHostName())
                    .AddressList.First(
                    f => f.AddressFamily == System.Net.Sockets.AddressFamily.InterNetwork)
                    .ToString();
        }

        public static spotifyAPIClient newClientWithAuth()
        {
            string clientID = "c4ee2ce2fe4a41a8a2e4929bedb116eb";
            string clientSecret = "6b27bd8cef41421a89143b374ef69712";
            string ip = getIP();
            // port set below
            string callback = string.Format("http://{0}:{1}/", ip, "8080") ;
            // Open URL in browser
            string uri = spotifyAPIClient.generateNewAuthUri(clientID, callback);
            HttpListener listener = new HttpListener();
            listener.Prefixes.Add(callback);
            Console.WriteLine(uri);
            // System.Diagnostics.Process.Start(uri);

            listener.Start();
            var context = listener.GetContext();
            // TODO get GET 
            var queryString = context.Request.QueryString;
            var state = "123";
            if (queryString["state"] != "123")
            {
                throw new Exception("Incorrect state");
            }
            string code = queryString["code"];


            var response = context.Response;
            byte[] buffer = System.Text.Encoding.UTF8.GetBytes("<HTML><BODY>Login complete</BODY></HTML>");
            // Get a response stream and write the response to it.
            response.ContentLength64 = buffer.Length;
            System.IO.Stream output = response.OutputStream;
            output.Write(buffer, 0, buffer.Length);
            output.Close();
            listener.Stop();


            HttpClient client = new HttpClient();

            List<KeyValuePair<string, string>> postBodyParams = new List<KeyValuePair<string, string>>();
            postBodyParams.Add(new KeyValuePair<string, string>("grant_type", "authorization_code"));
            postBodyParams.Add(new KeyValuePair<string, string>("code", code));
            postBodyParams.Add(new KeyValuePair<string, string>("redirect_uri", callback));

            postBodyParams.Add(new KeyValuePair<string, string>("client_id", clientID));
            postBodyParams.Add(new KeyValuePair<string, string>("client_secret", clientSecret));

            var task = client.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postBodyParams));
            var postResponse = task.Result;
            if (!postResponse.IsSuccessStatusCode)
            {
                Console.WriteLine(postResponse.Content.ReadAsStringAsync().Result);
                throw new Exception("token post request failed");
            }
            JObject jsonResponse = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string OAuthToken = jsonResponse["access_token"].ToString();
            DateTime expiresIn = DateTime.Now.AddSeconds(int.Parse(jsonResponse["expires_in"].ToString()));
            string refreshToken = jsonResponse["refresh_token"].ToString();

            return new spotifyAPIClient(OAuthToken, expiresIn, refreshToken);
        }
        
        public List<string> getFollowedArtists()
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);
            string endpoint = String.Format("me/following?type=artist");

            var getResult = client.GetAsync(this.apiBase + endpoint).Result;
            JObject result = JObject.Parse(getResult.Content.ReadAsStringAsync().Result);
            var item = result["artists"]["items"].First;
            var artistIDs = new List<string>();

            while (item != null)
            {
                artistIDs.Add(item["id"].ToString());
                item = item.Next;
            }
            return artistIDs;
        }

        public List<string> getArtistsAlbumIDs(List<string> artistIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);

            var tasks = new List<Task<HttpResponseMessage>>();
            List<string> albumIDs = new List<string>();
            foreach (var artist in artistIDs)
            {
                string uri = string.Format("{0}artists/{1}/albums", this.apiBase, artist);
                tasks.Add(client.GetAsync(uri));
            }

            while(tasks.Count > 0)
            { 
                int index = Task.WaitAny(tasks.ToArray());
                var result = tasks[index].Result;
                var jsonstring = result.Content.ReadAsStringAsync().Result;
                var albums = JObject.Parse(jsonstring);
                JArray array = (JArray)albums["items"];
                foreach (var album in array)
                {
                    albumIDs.Add(album["id"].ToString());
                }
                tasks.RemoveAt(index);
            }
            return albumIDs;
        }

        private List<Task> albumTaskHandler(List<Task> tasks)
        { 
            tasks.Add(new Task(() => System.Threading.Thread.Sleep(5000) ));
            while (tasks.Count > 1)
            {
                int index = Task.WaitAny(tasks.ToArray());
                if (tasks[index].GetType() == typeof(Task))
                {
                    tasks.RemoveAt(index);
                    
                    return tasks;
                }
                var result = ((Task<HttpResponseMessage>)tasks[index]).Result;
                string jsonString = result.Content.ReadAsStringAsync().Result;
                tasks.RemoveAt(index);
                JArray albums = (JArray)JObject.Parse(jsonString)["albums"];
                foreach (var album in albums)
                {
                    this.SpotifyAlbums.Add(album["uri"].ToString(), album);
                }
            }
            return new List<Task>();
        }

        private List<Task> getAlbumRequestTasks(HttpClient client, List<string> albumIDs)
        {
            var getTasks = new List<Task>();
            while (albumIDs.Count > 0)
            {
                int n = 20;
                if (albumIDs.Count < n)
                {
                    n = albumIDs.Count;
                }
                var subset = albumIDs.GetRange(0, n);
                albumIDs.RemoveRange(0, n);

                string CSV = "";
                foreach (var id in subset)
                {
                    CSV = CSV + id + ",";
                }
                CSV = CSV.Remove(CSV.Length - 1);

                string uri = string.Format("{0}albums/?ids={1}", this.apiBase, CSV);
                getTasks.Add(client.GetAsync(uri));
            }

            return getTasks;
        }

        public void getAndStoreAlbums(List<string> albumIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);

            var responses = this.getAlbumRequestTasks(client, albumIDs);

            responses = this.albumTaskHandler(responses);

            while (responses.Count > 0)
            {
                List<string> missingIDs = new List<string>();
                foreach(string id in albumIDs)
                {
                    if (!this.SpotifyAlbums.ContainsKey(id))
                    {
                        missingIDs.Add(id);
                    }
                }
                var restartedTasks = this.getAlbumRequestTasks(client, missingIDs);
                responses = albumTaskHandler(restartedTasks);
            }
        }

        // TODO get album dates
        public Dictionary<string, DateTime> getAlbumDates()
        {
            Dictionary<string, DateTime> dates = new Dictionary<string, DateTime>();
            foreach (var album in this.SpotifyAlbums.Values)
            {
                string dateAsString = album["release_date"].ToString();
                var stringElems = Array.ConvertAll(dateAsString.Split('-'), int.Parse);
                switch (stringElems.Length)
                {
                    case 1:
                        stringElems = new int[] { stringElems[0], 1, 1 };
                        break;
                    case 2:
                        stringElems = new int[] { stringElems[0], stringElems[1], 1 };
                        break;
                }
                dates[album["id"].ToString()] = new DateTime(stringElems[0], stringElems[1], stringElems[2]);
            }
            return dates;
        }

        public List<string> getAlbumsReleasedAfter(DateTime dateTime, Dictionary<string, DateTime> dates)
        {
            List<string> results = new List<string>();
            foreach(KeyValuePair<string,DateTime> elem in dates)
            {
                if (dateTime < elem.Value)
                {
                    results.Add(elem.Key);
                }
            }
            return results;
        }

        public List<string> getUnnotifiedAlbums(DateTime lastNotification)
        {
            var artists = this.getFollowedArtists();
            Console.WriteLine(DateTime.Now);
            var albumIds = this.getArtistsAlbumIDs(artists);
            Console.WriteLine(DateTime.Now);
            this.getAndStoreAlbums(albumIds);
            Console.WriteLine(DateTime.Now);
            return this.getAlbumsReleasedAfter(lastNotification, this.getAlbumDates());
        }
        
    }
}
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blob 3549�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Http;
using System.Threading;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using master.UserService;

namespace master.HttpService
{
    class HttpWorker
    {
        private HttpListener listener;
        private bool stopFlag;
        private HttpClient HttpClient;
        private Dictionary<string, UserService.UserAgent> Users;
        private Mutex UserMutex;
        private SpotifyData data;

        public HttpWorker(ref Dictionary<string, UserService.UserAgent> users, ref SpotifyData data)
        {
            this.listener = new HttpListener();
            this.stopFlag = false;
            this.Users = users;
            this.data = data;
            // this.UserMutex = userMutex;
        }

        public async Task ListenAndServeAsync(HttpClient httpClient = null)
        {
            this.HttpClient = httpClient ?? new HttpClient();
            HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string projectIP = HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            HttpClient.DefaultRequestHeaders.Clear();

            listener.Prefixes.Add(string.Format("{0}:80", projectIP));

            while (!stopFlag)
            {
                HttpListenerContext context = await listener.GetContextAsync();

                string rawUrl = context.Request.RawUrl;
                switch (rawUrl.Split('?')[0])
                {
                    case "/updateUser":
                        HandleUpdateUser(context);
                        break;
                    case "/callback":
                        HandleCallback(context);
                        break;
                    default:
                        break;
                }
            }
        }

        private void HandleUpdateUser(HttpListenerContext context)
        {

        }

        private void HandleCallback(HttpListenerContext context)
        {
            var queryParams = context.Request.QueryString;
            string authCode = queryParams["code"];
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string callback = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

            var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
            JObject responseJson = JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);

            // Create new user
            // Need to get some ID
            string id = "placeholderID";
            UserMutex.WaitOne();
            UserAgent user = new UserAgent(id, responseJson, ref HttpClient, ref data);
            user.UpdateOutboundResources();
            Users.Add(id, user);
            UserMutex.ReleaseMutex();
        }

        public void Stop()
        {
            this.stopFlag = true;
        }

    }
}
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blob 872�using System;
using master.helpers;

namespace master
{
    class Program
    {

        static void Main(string[] args)
        {
            // string spotifyAPI = "https://api.spotify.com/v1/";
            // string albumsearch = spotifyAPI + "albums/27lj323rr5ku9aEUwanp99";
            string oAuthToken = "BQDJYRTdoUjCoYWdxH9b_toJ4ClWoba6D_6LdpESMw7iTAhJ4kX60otE4GNJf5zgoV-eYOf4bq_BwGvQBLR_FoY2W-VlvkRWbC2d7Wt5Av9PoN3rRv4M0WIcShWB9Dh2PUB8geBlsJhD704G1xtgEmLw4cY";
            var api = spotifyAPIClient.newClientWithAuth();
            // spotifyAPIClient api = new spotifyAPIClient(oAuthToken);
            var result = api.getUnnotifiedAlbums(new DateTime(2017,11,10));
            Console.WriteLine(api.SpotifyAlbums.Keys.Count);
            Console.WriteLine(result.Count);
            Console.ReadLine();
           
        }
    }
}
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commit 298�tree 97beed9d6c3ee34e3ceb1c98f602408ea89d165a
parent 2b7f508ffa6a1cf015fda4247eee451381a2d657
parent 7aaf302faa236230d04567072fb71176a4974ca3
author root <mats.jonassen@lyse.net> 1528540238 +0200
committer root <mats.jonassen@lyse.net> 1528540238 +0200

added failed login and clf model with probs
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blob 3813�using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;
using Accord.MachineLearning.DecisionTrees;
using System.Net.Http;
using master.SpotifyAPI;

namespace master
{
    static class SingleFunctions
    {
        public static double evaluateTrack(string trackID, SpotifyAPIClient api)
        {
            JToken track = api.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            double hour = (double)DateTime.Now.Hour;
            double trackPop = double.Parse(track["popularity"].ToString());

            string albumID = track["album"]["id"].ToString();
            JToken album = api.getAlbum(albumID);
            double albumPop = double.Parse(album["popularity"].ToString());

            // Get the ID of the first Artist listed for the track.
            string artistID = ((JArray)track["artists"])[0]["id"].ToString();
            JToken artist = api.getArist(artistID);
            double artistPop = double.Parse(artist["popularity"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double favoriteArtist = System.Convert.ToDouble(api.isFollowingArtist(artistID));
            // TODO: Fix multiple sources
            string source = "artist";
            double[] oneHot = { 0, 0, 1, 0 };

            double[] featuresArr = { hour, trackPop, albumPop, artistPop, tDuration, artistFollowers,
            favoriteArtist};

            List<double> features = new List<double>(featuresArr);
            features.AddRange(oneHot);

            return evaluateFeatures(features);

        }

        public static double EvaluateAlbum(string albumID, SpotifyAPIClient api)
        {
            JToken album = api.getAlbum(albumID);
        }

        public static double evaluateFeatures(List<double> features)
        {
            if (features.Count != 11)
            {
                throw new Exception("feature input does not contain 11 elements");
            }
            HttpClient client = new HttpClient();
            string endpoint = "http://localhost:27015/?features=" + string.Join('-', features);
            Console.WriteLine(endpoint);
            var result = client.GetAsync(endpoint).Result;
            JToken JsonResult = JObject.Parse(result.Content.ReadAsStringAsync().Result);

            try
            {
                    return double.Parse(JsonResult["result"].ToString());
            }
            catch
            {
                throw new Exception("Invalid GET result, unable to parse to Double");
            }

        }
        
        // Expand to accept all types of spotify resources
        public static int estimateCost(string trackID, SpotifyAPIClient api)
        {
            JToken track = api.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            /*
            JArray images = (JArray) track["album"]["images"];
            JToken smallestImage = images[0];
            int smallestHeight = 0;
            int smallestWidth = 0;
            for (int i = 1; i < images.Count; i++)
            {
                int height = int.Parse( images[i]["height"].ToString());
                int width = int.Parse(images[i]["width"].ToString());

                smallestHeight = int.Parse(smallestImage["height"].ToString());
                smallestWidth = int.Parse(smallestImage["width"].ToString());
                if (height < smallestHeight && width < smallestWidth)
                {
                    smallestImage = images[i];
                }
            }
            */
            return tDuration;
        }
    }
}
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blob 1616�import csv
import matplotlib.pyplot as plt

def loadData(resultsFile):
    retVal = []
    with open(resultsFile, 'rt') as csvFile:
        csvreader = csv.reader(csvFile, delimiter = ',')
        header = next(csvreader)
        for row in csvreader:
            retVal.append(row)

    return retVal

# fDsdxnODAes:APA91bFsEdZv86cKJY_pms0b-ssBhXke3KxnZhBO7jnPc8rBYkddKzrwOQLLQ4uMd4WqY_1BB2eYVPzeKmIUhAIrt7CVTgdEk6cNm
# ZjCd2UQvDs2udr-FGJbo9GTJl0rLeCyUBLT6aPldynamicTest_75notifications_100000,27243594,200000,0.csv

dynamicFile = "E:/masterData/testResults/fDdynamicTest_75notifications_100000_27243594_200000_0.csv"

greedyFile = "E:/masterData/testResults/fDgreedyTest_75notifications_100000_27243594_200000_0.csv"

largestNotification = 364187

greedyResults = loadData(greedyFile)
dynamicResults = loadData(dynamicFile)

#for x, y in zip(greedyResults)
difference = []
relSize = []

greedy_Y = []
dynamic_Y = []

for a, b in zip(greedyResults, dynamicResults):
    if int(b[1]) > 0 and largestNotification / int(b[0]) < 1:
        difference.append(int(a[1]) / int(b[1]))
        relSize.append(largestNotification / int(b[0]))
        greedy_Y.append(int(a[1]))
        dynamic_Y.append(int(b[1]))


#print(relSize)
#print(difference)

#print(greedy_Y)
#print(dynamic_Y)

#plt.plot(relSize, difference)


plt.plot(relSize, greedy_Y, label = 'Greedy Algorithm total score')
plt.plot(relSize, dynamic_Y, label = 'Dynamic Algorithm total score')

plt.legend()

plt.xlabel("Relative size")
plt.ylabel("Relative Score")

plt.gca().invert_xaxis()
plt.show()
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blob 6167�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Http;
using System.Threading;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using master.UserService;
using master.Firebase;

namespace master.HttpService
{
    class HttpWorker
    {
        private HttpListener listener;
        private bool stopFlag;
        private HttpClient HttpClient;
        private Dictionary<string, UserAgent> Users;
        private Dictionary<string, object> classStore;
        private FirebaseInitializer FBI;
        private List<string> loggedInUsers;

        // private Mutex UserMutex;

        public HttpWorker(Dictionary<string, object> classStore)
        {
            this.listener = new HttpListener();
            this.stopFlag = false;
            this.Users = (Dictionary<string, UserAgent>) classStore["Users"];
            this.classStore = classStore;
            this.FBI = new FirebaseInitializer();
            this.loggedInUsers = new List<string>();
            // this.UserMutex = userMutex;
        }

        public async Task ListenAndServeAsync(HttpClient httpClient = null)
        {
            this.HttpClient = httpClient ?? new HttpClient();
            HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string projectIP = HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            try
            { 
                listener.Prefixes.Add(string.Format("http://{0}:80/", projectIP));
                listener.Start();
            }
            catch (Exception e)
            {
                Console.WriteLine(e);
                listener.Stop();
                return;
            }
            while (!stopFlag)
            {
                try
                { 
                    HttpListenerContext context = await listener.GetContextAsync();
                    Console.WriteLine("Received Context");
                    string rawUrl = context.Request.RawUrl;
                    Task handle;
                    switch (rawUrl.Split('?')[0])
                    {
                        case "/":
                            Console.WriteLine("slash");
                            try
                            {
                                handle = HandleGenericAsync(context);
                            }
                            catch(AggregateException ae)
                            {
                                foreach(var e in ae.InnerExceptions)
                                {
                                    Console.WriteLine(e.Message);
                                }
                            }
                            break;
                        case "/callback":
                            Console.WriteLine("Callback");
                            handle = HandleCallback(context);
                            break;
                        default:
                            Console.WriteLine("Received URL that triggered no action");
                            break;
                    }
                }
                catch(Exception e)
                {
                    Console.WriteLine(e);
                }
            }
        }

        private async Task HandleGenericAsync(HttpListenerContext context)
        {
            if (context.Request.HttpMethod != HttpMethod.Post.Method)
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.Request404(), 404);
                return;
            }

            var streamReader = new System.IO.StreamReader(context.Request.InputStream);
            JObject req = JObject.Parse(streamReader.ReadToEnd());


            HttpListenerResponse listenerResponse = context.Response;
            string responseString = "";

            Console.WriteLine(req);
            switch (req["msg_type"].ToString())
            {
                case "new_user":
                    string fbt = req["firebase_token"].ToString();
                    //string id = req["device_id"].ToString();
                    FBI.addNewUser(fbt);
                    //FBI.sendUrl(fbt);
                    HttpHelpers.RespondHTTP(context, HttpHelpers.respondURL(fbt), 202);
                    break;
                default:
                    HttpHelpers.RespondHTTP(context, HttpHelpers.Request404(), 404);
                    break;
            }


            //string id = queryParams["id"];
            //Users[id].mutex.WaitOne();
            //Users[id].UpdateConstraints(queryParams);
            //Users[id].mutex.Close();
        }

        private async Task HandleCallback(HttpListenerContext context)
        {
            var queryParams = context.Request.QueryString;
            // Create new user
            // Need to get some ID
            if (loggedInUsers.Contains(queryParams["state"]))
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.LoginSuccessHTML(), 200);
            }
            if (!FBI.UserInitialized(queryParams["state"]))
            {
<<<<<<< HEAD
                HttpHelpers.RespondHTTP(context, HttpHelpers.LoginFailedHTML(), 400);
=======
                HttpHelpers.RespondHTTP(context, HttpHelpers.LoginFailure(), 404);
>>>>>>> 7aaf302faa236230d04567072fb71176a4974ca3
            }
            UserAgent user = new UserAgent(FBI.GetString(queryParams["state"]), classStore);
            
            Console.WriteLine(HttpHelpers.LoginSuccessHTML());
            loggedInUsers.Add(queryParams["state"]);
            HttpHelpers.RespondHTTP(context, HttpHelpers.LoginSuccessHTML(), 200);
            user.initSpotify(queryParams);
            Console.WriteLine("Starting User");
            user.Start();
            Users.Add(queryParams["state"], user);
        }

        public void Stop()
        {
            this.stopFlag = true;
            listener.Abort();
            listener.Close();
        }

    }
}
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commit 247�tree 33973f083ab2a840718e66a34d60b267dc0b704e
parent 68de3357bd087f19e2913d345db1bf72cf9b1bdc
author Mats Jonassen <matsj54@gmail.com> 1522084920 +0200
committer Mats Jonassen <matsj54@gmail.com> 1522084920 +0200

I'm sorry but I am not even sure











master – Kopi/.git/objects/c7/aca853c9fbf53caac293bdc5e982f0e86569e0

master – Kopi/.git/objects/c7/aca853c9fbf53caac293bdc5e982f0e86569e0









master – Kopi/.git/objects/c8/187295a82abeddb7d628c6369cafc8aadcfdf3

master – Kopi/.git/objects/c8/187295a82abeddb7d628c6369cafc8aadcfdf3


commit 231�tree e749bf073743e3e87401e185f1edbf542abbaf43
parent 41d199623e1a79bdbef9904ed92c4405ad9f491a
author Mats Jonassen <matsj54@gmail.com> 1521578408 +0100
committer Mats Jonassen <matsj54@gmail.com> 1521578408 +0100

I feel like shit
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commit 218�tree 658b28d6602a2b0d05d5ab038319fb7c61233e47
parent 68f89055c114931e677c0c748b998551b49453f9
author Mats Jonassen <matsj54@gmail.com> 1523899869 +0200
committer Mats Jonassen <matsj54@gmail.com> 1523899869 +0200
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blob 3029�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using master.UserService;
using Newtonsoft.Json.Linq;

namespace master.Notification
{
    class SpotifyNotification : INotification
    {
        private JObject pushNotification;
        private double score;
        private string uri;
        private SpotifyData Data;
        private double dataCost;
        //private double powerCost;

        public JObject PushNotification
        {
            get => pushNotification;
        }
        public double Score
        {
            get => score;

            set
            {
                score = value;
            }
        }

        public string Uri
        {
            get => uri;
        }

        public double DataCost
        {
            get
            {
                if (dataCost > 0.0)
                {
                    return dataCost;
                }
                return CalculateDataCost();
            }
        }

        public SpotifyNotification(string uri, SpotifyData data, bool UserIsFollowing)
        {
            string type = uri.Split(":")[1];
            if (!(type == "track" || type == "album"))
            {
                throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }
            this.uri = uri;
            this.Data = data;
            dataCost = 0.0;

        }

        private void GenerateNotification()
        {
            this.pushNotification = new JObject();
            JObject data = new JObject();

            data["track_url"] = "track URL";
            pushNotification["data"] = data;
        }

        private double CalculateDataCost()
        {
            string preview = GetPreview();
            byte[] previewBytes = Convert.FromBase64String(preview);
            byte[] notificationBytes = Encoding.UTF8.GetBytes(pushNotification.ToString());
            dataCost = previewBytes.Length + notificationBytes.Length;
            return dataCost;
        }

        private string GetPreview()
        {
            string type = Uri.Split(":")[1];

            switch (type)
            {
                case "track":
                    return Data.GetPreview(Uri);
                case "album":
                    JObject album = Data.GetSpotifyResource(Uri);
                    JArray tracks = (JArray)album["tracks"]["items"];
                    JObject firstTrack = Data.GetSpotifyResource(tracks[0].ToString());
                    return Data.GetPreview(Uri);
                default:
                    throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }

        }

        public void ScoreNotification(bool userIsFollowing)
        {
            this.score = EvaluationFunctions.EvaluateResource(Uri, Data, userIsFollowing);
        }
    }
}
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blob 174180�{
  "version": 3,
  "targets": {
    ".NETCoreApp,Version=v2.0": {
      "Microsoft.CSharp/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Dynamic.Runtime": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Linq": "4.3.0",
          "System.Linq.Expressions": "4.3.0",
          "System.ObjectModel": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Extensions": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Reflection.TypeExtensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/Microsoft.CSharp.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/Microsoft.CSharp.dll": {}
        }
      },
      "Microsoft.Extensions.Configuration/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.Extensions.Configuration.Abstractions": "2.0.0"
        },
        "compile": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.dll": {}
        }
      },
      "Microsoft.Extensions.Configuration.Abstractions/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.Extensions.Primitives": "2.0.0"
        },
        "compile": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.Abstractions.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.Abstractions.dll": {}
        }
      },
      "Microsoft.Extensions.Primitives/2.0.0": {
        "type": "package",
        "dependencies": {
          "System.Runtime.CompilerServices.Unsafe": "4.4.0"
        },
        "compile": {
          "lib/netstandard2.0/Microsoft.Extensions.Primitives.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Microsoft.Extensions.Primitives.dll": {}
        }
      },
      "Microsoft.NETCore.App/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.DotNetHostPolicy": "2.0.0",
          "Microsoft.NETCore.Platforms": "2.0.0",
          "NETStandard.Library": "2.0.0"
        },
        "compile": {
          "ref/netcoreapp2.0/Microsoft.CSharp.dll": {},
          "ref/netcoreapp2.0/Microsoft.VisualBasic.dll": {},
          "ref/netcoreapp2.0/Microsoft.Win32.Primitives.dll": {},
          "ref/netcoreapp2.0/System.AppContext.dll": {},
          "ref/netcoreapp2.0/System.Buffers.dll": {},
          "ref/netcoreapp2.0/System.Collections.Concurrent.dll": {},
          "ref/netcoreapp2.0/System.Collections.Immutable.dll": {},
          "ref/netcoreapp2.0/System.Collections.NonGeneric.dll": {},
          "ref/netcoreapp2.0/System.Collections.Specialized.dll": {},
          "ref/netcoreapp2.0/System.Collections.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.Annotations.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.Composition.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.DataAnnotations.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.EventBasedAsync.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.Primitives.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.TypeConverter.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.dll": {},
          "ref/netcoreapp2.0/System.Configuration.dll": {},
          "ref/netcoreapp2.0/System.Console.dll": {},
          "ref/netcoreapp2.0/System.Core.dll": {},
          "ref/netcoreapp2.0/System.Data.Common.dll": {},
          "ref/netcoreapp2.0/System.Data.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.Contracts.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.Debug.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.DiagnosticSource.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.FileVersionInfo.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.Process.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.StackTrace.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.TextWriterTraceListener.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.Tools.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.TraceSource.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.Tracing.dll": {},
          "ref/netcoreapp2.0/System.Drawing.Primitives.dll": {},
          "ref/netcoreapp2.0/System.Drawing.dll": {},
          "ref/netcoreapp2.0/System.Dynamic.Runtime.dll": {},
          "ref/netcoreapp2.0/System.Globalization.Calendars.dll": {},
          "ref/netcoreapp2.0/System.Globalization.Extensions.dll": {},
          "ref/netcoreapp2.0/System.Globalization.dll": {},
          "ref/netcoreapp2.0/System.IO.Compression.FileSystem.dll": {},
          "ref/netcoreapp2.0/System.IO.Compression.ZipFile.dll": {},
          "ref/netcoreapp2.0/System.IO.Compression.dll": {},
          "ref/netcoreapp2.0/System.IO.FileSystem.DriveInfo.dll": {},
          "ref/netcoreapp2.0/System.IO.FileSystem.Primitives.dll": {},
          "ref/netcoreapp2.0/System.IO.FileSystem.Watcher.dll": {},
          "ref/netcoreapp2.0/System.IO.FileSystem.dll": {},
          "ref/netcoreapp2.0/System.IO.IsolatedStorage.dll": {},
          "ref/netcoreapp2.0/System.IO.MemoryMappedFiles.dll": {},
          "ref/netcoreapp2.0/System.IO.Pipes.dll": {},
          "ref/netcoreapp2.0/System.IO.UnmanagedMemoryStream.dll": {},
          "ref/netcoreapp2.0/System.IO.dll": {},
          "ref/netcoreapp2.0/System.Linq.Expressions.dll": {},
          "ref/netcoreapp2.0/System.Linq.Parallel.dll": {},
          "ref/netcoreapp2.0/System.Linq.Queryable.dll": {},
          "ref/netcoreapp2.0/System.Linq.dll": {},
          "ref/netcoreapp2.0/System.Net.Http.dll": {},
          "ref/netcoreapp2.0/System.Net.HttpListener.dll": {},
          "ref/netcoreapp2.0/System.Net.Mail.dll": {},
          "ref/netcoreapp2.0/System.Net.NameResolution.dll": {},
          "ref/netcoreapp2.0/System.Net.NetworkInformation.dll": {},
          "ref/netcoreapp2.0/System.Net.Ping.dll": {},
          "ref/netcoreapp2.0/System.Net.Primitives.dll": {},
          "ref/netcoreapp2.0/System.Net.Requests.dll": {},
          "ref/netcoreapp2.0/System.Net.Security.dll": {},
          "ref/netcoreapp2.0/System.Net.ServicePoint.dll": {},
          "ref/netcoreapp2.0/System.Net.Sockets.dll": {},
          "ref/netcoreapp2.0/System.Net.WebClient.dll": {},
          "ref/netcoreapp2.0/System.Net.WebHeaderCollection.dll": {},
          "ref/netcoreapp2.0/System.Net.WebProxy.dll": {},
          "ref/netcoreapp2.0/System.Net.WebSockets.Client.dll": {},
          "ref/netcoreapp2.0/System.Net.WebSockets.dll": {},
          "ref/netcoreapp2.0/System.Net.dll": {},
          "ref/netcoreapp2.0/System.Numerics.Vectors.dll": {},
          "ref/netcoreapp2.0/System.Numerics.dll": {},
          "ref/netcoreapp2.0/System.ObjectModel.dll": {},
          "ref/netcoreapp2.0/System.Reflection.DispatchProxy.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Emit.ILGeneration.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Emit.Lightweight.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Emit.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Extensions.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Metadata.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Primitives.dll": {},
          "ref/netcoreapp2.0/System.Reflection.TypeExtensions.dll": {},
          "ref/netcoreapp2.0/System.Reflection.dll": {},
          "ref/netcoreapp2.0/System.Resources.Reader.dll": {},
          "ref/netcoreapp2.0/System.Resources.ResourceManager.dll": {},
          "ref/netcoreapp2.0/System.Resources.Writer.dll": {},
          "ref/netcoreapp2.0/System.Runtime.CompilerServices.VisualC.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Extensions.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Handles.dll": {},
          "ref/netcoreapp2.0/System.Runtime.InteropServices.RuntimeInformation.dll": {},
          "ref/netcoreapp2.0/System.Runtime.InteropServices.WindowsRuntime.dll": {},
          "ref/netcoreapp2.0/System.Runtime.InteropServices.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Loader.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Numerics.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Serialization.Formatters.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Serialization.Json.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Serialization.Primitives.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Serialization.Xml.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Serialization.dll": {},
          "ref/netcoreapp2.0/System.Runtime.dll": {},
          "ref/netcoreapp2.0/System.Security.Claims.dll": {},
          "ref/netcoreapp2.0/System.Security.Cryptography.Algorithms.dll": {},
          "ref/netcoreapp2.0/System.Security.Cryptography.Csp.dll": {},
          "ref/netcoreapp2.0/System.Security.Cryptography.Encoding.dll": {},
          "ref/netcoreapp2.0/System.Security.Cryptography.Primitives.dll": {},
          "ref/netcoreapp2.0/System.Security.Cryptography.X509Certificates.dll": {},
          "ref/netcoreapp2.0/System.Security.Principal.dll": {},
          "ref/netcoreapp2.0/System.Security.SecureString.dll": {},
          "ref/netcoreapp2.0/System.Security.dll": {},
          "ref/netcoreapp2.0/System.ServiceModel.Web.dll": {},
          "ref/netcoreapp2.0/System.ServiceProcess.dll": {},
          "ref/netcoreapp2.0/System.Text.Encoding.Extensions.dll": {},
          "ref/netcoreapp2.0/System.Text.Encoding.dll": {},
          "ref/netcoreapp2.0/System.Text.RegularExpressions.dll": {},
          "ref/netcoreapp2.0/System.Threading.Overlapped.dll": {},
          "ref/netcoreapp2.0/System.Threading.Tasks.Dataflow.dll": {},
          "ref/netcoreapp2.0/System.Threading.Tasks.Extensions.dll": {},
          "ref/netcoreapp2.0/System.Threading.Tasks.Parallel.dll": {},
          "ref/netcoreapp2.0/System.Threading.Tasks.dll": {},
          "ref/netcoreapp2.0/System.Threading.Thread.dll": {},
          "ref/netcoreapp2.0/System.Threading.ThreadPool.dll": {},
          "ref/netcoreapp2.0/System.Threading.Timer.dll": {},
          "ref/netcoreapp2.0/System.Threading.dll": {},
          "ref/netcoreapp2.0/System.Transactions.Local.dll": {},
          "ref/netcoreapp2.0/System.Transactions.dll": {},
          "ref/netcoreapp2.0/System.ValueTuple.dll": {},
          "ref/netcoreapp2.0/System.Web.HttpUtility.dll": {},
          "ref/netcoreapp2.0/System.Web.dll": {},
          "ref/netcoreapp2.0/System.Windows.dll": {},
          "ref/netcoreapp2.0/System.Xml.Linq.dll": {},
          "ref/netcoreapp2.0/System.Xml.ReaderWriter.dll": {},
          "ref/netcoreapp2.0/System.Xml.Serialization.dll": {},
          "ref/netcoreapp2.0/System.Xml.XDocument.dll": {},
          "ref/netcoreapp2.0/System.Xml.XPath.XDocument.dll": {},
          "ref/netcoreapp2.0/System.Xml.XPath.dll": {},
          "ref/netcoreapp2.0/System.Xml.XmlDocument.dll": {},
          "ref/netcoreapp2.0/System.Xml.XmlSerializer.dll": {},
          "ref/netcoreapp2.0/System.Xml.dll": {},
          "ref/netcoreapp2.0/System.dll": {},
          "ref/netcoreapp2.0/WindowsBase.dll": {},
          "ref/netcoreapp2.0/mscorlib.dll": {},
          "ref/netcoreapp2.0/netstandard.dll": {}
        },
        "build": {
          "build/netcoreapp2.0/Microsoft.NETCore.App.props": {},
          "build/netcoreapp2.0/Microsoft.NETCore.App.targets": {}
        }
      },
      "Microsoft.NETCore.DotNetAppHost/2.0.0": {
        "type": "package"
      },
      "Microsoft.NETCore.DotNetHostPolicy/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.DotNetHostResolver": "2.0.0"
        }
      },
      "Microsoft.NETCore.DotNetHostResolver/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.DotNetAppHost": "2.0.0"
        }
      },
      "Microsoft.NETCore.Platforms/2.0.0": {
        "type": "package",
        "compile": {
          "lib/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.0/_._": {}
        }
      },
      "Microsoft.NETCore.Targets/1.1.0": {
        "type": "package",
        "compile": {
          "lib/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.0/_._": {}
        }
      },
      "NETStandard.Library/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0"
        },
        "compile": {
          "lib/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.0/_._": {}
        },
        "build": {
          "build/netstandard2.0/NETStandard.Library.targets": {}
        }
      },
      "Newtonsoft.Json/10.0.3": {
        "type": "package",
        "dependencies": {
          "Microsoft.CSharp": "4.3.0",
          "NETStandard.Library": "1.6.1",
          "System.ComponentModel.TypeConverter": "4.3.0",
          "System.Runtime.Serialization.Formatters": "4.3.0",
          "System.Runtime.Serialization.Primitives": "4.3.0",
          "System.Xml.XmlDocument": "4.3.0"
        },
        "compile": {
          "lib/netstandard1.3/Newtonsoft.Json.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/Newtonsoft.Json.dll": {}
        }
      },
      "System.Collections/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.Collections.NonGeneric/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Collections.NonGeneric.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Collections.NonGeneric.dll": {}
        }
      },
      "System.Collections.Specialized/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections.NonGeneric": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Globalization.Extensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Collections.Specialized.dll": {}
        }
      },
      "System.ComponentModel/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/System.ComponentModel.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.ComponentModel.dll": {}
        }
      },
      "System.ComponentModel.Primitives/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.ComponentModel": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/System.ComponentModel.Primitives.dll": {}
        },
        "runtime": {
          "lib/netstandard1.0/System.ComponentModel.Primitives.dll": {}
        }
      },
      "System.ComponentModel.TypeConverter/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Collections.NonGeneric": "4.3.0",
          "System.Collections.Specialized": "4.3.0",
          "System.ComponentModel": "4.3.0",
          "System.ComponentModel.Primitives": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Linq": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Extensions": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Reflection.TypeExtensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.5/System.ComponentModel.TypeConverter.dll": {}
        },
        "runtime": {
          "lib/netstandard1.5/System.ComponentModel.TypeConverter.dll": {}
        }
      },
      "System.Diagnostics.Debug/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.Dynamic.Runtime/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Linq": "4.3.0",
          "System.Linq.Expressions": "4.3.0",
          "System.ObjectModel": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Emit": "4.3.0",
          "System.Reflection.Emit.ILGeneration": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Reflection.TypeExtensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Dynamic.Runtime.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Dynamic.Runtime.dll": {}
        }
      },
      "System.Globalization/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Globalization.dll": {}
        }
      },
      "System.Globalization.Extensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "System.Globalization": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        },
        "runtimeTargets": {
          "runtimes/unix/lib/netstandard1.3/System.Globalization.Extensions.dll": {
            "assetType": "runtime",
            "rid": "unix"
          },
          "runtimes/win/lib/netstandard1.3/System.Globalization.Extensions.dll": {
            "assetType": "runtime",
            "rid": "win"
          }
        }
      },
      "System.IO/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.5/System.IO.dll": {}
        }
      },
      "System.IO.FileSystem/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.IO": "4.3.0",
          "System.IO.FileSystem.Primitives": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Handles": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.IO.FileSystem.Primitives/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.IO.FileSystem.Primitives.dll": {}
        }
      },
      "System.Linq/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.6/_._": {}
        },
        "runtime": {
          "lib/netstandard1.6/System.Linq.dll": {}
        }
      },
      "System.Linq.Expressions/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.IO": "4.3.0",
          "System.Linq": "4.3.0",
          "System.ObjectModel": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Emit": "4.3.0",
          "System.Reflection.Emit.ILGeneration": "4.3.0",
          "System.Reflection.Emit.Lightweight": "4.3.0",
          "System.Reflection.Extensions": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Reflection.TypeExtensions": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.6/System.Linq.Expressions.dll": {}
        },
        "runtime": {
          "lib/netstandard1.6/System.Linq.Expressions.dll": {}
        }
      },
      "System.ObjectModel/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.ObjectModel.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.ObjectModel.dll": {}
        }
      },
      "System.Reflection/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.IO": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.5/System.Reflection.dll": {}
        }
      },
      "System.Reflection.Emit/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.IO": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Emit.ILGeneration": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.1/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Reflection.Emit.dll": {}
        }
      },
      "System.Reflection.Emit.ILGeneration/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Reflection": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Reflection.Emit.ILGeneration.dll": {}
        }
      },
      "System.Reflection.Emit.Lightweight/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Reflection": "4.3.0",
          "System.Reflection.Emit.ILGeneration": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Reflection.Emit.Lightweight.dll": {}
        }
      },
      "System.Reflection.Extensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Reflection": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/_._": {}
        }
      },
      "System.Reflection.Primitives/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/System.Reflection.Primitives.dll": {}
        }
      },
      "System.Reflection.TypeExtensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Reflection": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.5/_._": {}
        },
        "runtime": {
          "lib/netstandard1.5/System.Reflection.TypeExtensions.dll": {}
        }
      },
      "System.Resources.ResourceManager/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Globalization": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/_._": {}
        }
      },
      "System.Runtime/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0"
        },
        "compile": {
          "ref/netstandard1.5/System.Runtime.dll": {}
        }
      },
      "System.Runtime.CompilerServices.Unsafe/4.4.0": {
        "type": "package",
        "compile": {
          "ref/netstandard2.0/System.Runtime.CompilerServices.Unsafe.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/System.Runtime.CompilerServices.Unsafe.dll": {}
        }
      },
      "System.Runtime.Extensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.5/_._": {}
        }
      },
      "System.Runtime.Handles/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.Runtime.InteropServices/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Handles": "4.3.0"
        },
        "compile": {
          "ref/netcoreapp1.1/_._": {}
        }
      },
      "System.Runtime.Serialization.Formatters/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Serialization.Primitives": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Runtime.Serialization.Formatters.dll": {}
        },
        "runtime": {
          "lib/netstandard1.4/System.Runtime.Serialization.Formatters.dll": {}
        }
      },
      "System.Runtime.Serialization.Primitives/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Runtime.Serialization.Primitives.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Runtime.Serialization.Primitives.dll": {}
        }
      },
      "System.Text.Encoding/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Text.Encoding.dll": {}
        }
      },
      "System.Text.Encoding.Extensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0",
          "System.Text.Encoding": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.Text.RegularExpressions/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netcoreapp1.1/_._": {}
        },
        "runtime": {
          "lib/netstandard1.6/System.Text.RegularExpressions.dll": {}
        }
      },
      "System.Threading/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Runtime": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Threading.dll": {}
        }
      },
      "System.Threading.Tasks/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Threading.Tasks.dll": {}
        }
      },
      "System.Threading.Tasks.Extensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        },
        "compile": {
          "lib/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.0/System.Threading.Tasks.Extensions.dll": {}
        }
      },
      "System.Xml.ReaderWriter/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.IO": "4.3.0",
          "System.IO.FileSystem": "4.3.0",
          "System.IO.FileSystem.Primitives": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Text.Encoding.Extensions": "4.3.0",
          "System.Text.RegularExpressions": "4.3.0",
          "System.Threading.Tasks": "4.3.0",
          "System.Threading.Tasks.Extensions": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Xml.ReaderWriter.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Xml.ReaderWriter.dll": {}
        }
      },
      "System.Xml.XmlDocument/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.IO": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Threading": "4.3.0",
          "System.Xml.ReaderWriter": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Xml.XmlDocument.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Xml.XmlDocument.dll": {}
        }
      }
    }
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      "type": "package",
      "path": "microsoft.extensions.configuration.abstractions/2.0.0",
      "files": [
        "lib/netstandard2.0/Microsoft.Extensions.Configuration.Abstractions.dll",
        "lib/netstandard2.0/Microsoft.Extensions.Configuration.Abstractions.xml",
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      "type": "package",
      "path": "microsoft.extensions.primitives/2.0.0",
      "files": [
        "lib/netstandard2.0/Microsoft.Extensions.Primitives.dll",
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        "ref/netcoreapp2.0/System.Resources.Writer.dll",
        "ref/netcoreapp2.0/System.Resources.Writer.xml",
        "ref/netcoreapp2.0/System.Runtime.CompilerServices.VisualC.dll",
        "ref/netcoreapp2.0/System.Runtime.CompilerServices.VisualC.xml",
        "ref/netcoreapp2.0/System.Runtime.Extensions.dll",
        "ref/netcoreapp2.0/System.Runtime.Extensions.xml",
        "ref/netcoreapp2.0/System.Runtime.Handles.dll",
        "ref/netcoreapp2.0/System.Runtime.Handles.xml",
        "ref/netcoreapp2.0/System.Runtime.InteropServices.RuntimeInformation.dll",
        "ref/netcoreapp2.0/System.Runtime.InteropServices.RuntimeInformation.xml",
        "ref/netcoreapp2.0/System.Runtime.InteropServices.WindowsRuntime.dll",
        "ref/netcoreapp2.0/System.Runtime.InteropServices.WindowsRuntime.xml",
        "ref/netcoreapp2.0/System.Runtime.InteropServices.dll",
        "ref/netcoreapp2.0/System.Runtime.InteropServices.xml",
        "ref/netcoreapp2.0/System.Runtime.Loader.dll",
        "ref/netcoreapp2.0/System.Runtime.Loader.xml",
        "ref/netcoreapp2.0/System.Runtime.Numerics.dll",
        "ref/netcoreapp2.0/System.Runtime.Numerics.xml",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Formatters.dll",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Formatters.xml",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Json.dll",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Json.xml",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Primitives.dll",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Primitives.xml",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Xml.dll",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Xml.xml",
        "ref/netcoreapp2.0/System.Runtime.Serialization.dll",
        "ref/netcoreapp2.0/System.Runtime.dll",
        "ref/netcoreapp2.0/System.Runtime.xml",
        "ref/netcoreapp2.0/System.Security.Claims.dll",
        "ref/netcoreapp2.0/System.Security.Claims.xml",
        "ref/netcoreapp2.0/System.Security.Cryptography.Algorithms.dll",
        "ref/netcoreapp2.0/System.Security.Cryptography.Algorithms.xml",
        "ref/netcoreapp2.0/System.Security.Cryptography.Csp.dll",
        "ref/netcoreapp2.0/System.Security.Cryptography.Csp.xml",
        "ref/netcoreapp2.0/System.Security.Cryptography.Encoding.dll",
        "ref/netcoreapp2.0/System.Security.Cryptography.Encoding.xml",
        "ref/netcoreapp2.0/System.Security.Cryptography.Primitives.dll",
        "ref/netcoreapp2.0/System.Security.Cryptography.Primitives.xml",
        "ref/netcoreapp2.0/System.Security.Cryptography.X509Certificates.dll",
        "ref/netcoreapp2.0/System.Security.Cryptography.X509Certificates.xml",
        "ref/netcoreapp2.0/System.Security.Principal.dll",
        "ref/netcoreapp2.0/System.Security.Principal.xml",
        "ref/netcoreapp2.0/System.Security.SecureString.dll",
        "ref/netcoreapp2.0/System.Security.SecureString.xml",
        "ref/netcoreapp2.0/System.Security.dll",
        "ref/netcoreapp2.0/System.ServiceModel.Web.dll",
        "ref/netcoreapp2.0/System.ServiceProcess.dll",
        "ref/netcoreapp2.0/System.Text.Encoding.Extensions.dll",
        "ref/netcoreapp2.0/System.Text.Encoding.Extensions.xml",
        "ref/netcoreapp2.0/System.Text.Encoding.dll",
        "ref/netcoreapp2.0/System.Text.Encoding.xml",
        "ref/netcoreapp2.0/System.Text.RegularExpressions.dll",
        "ref/netcoreapp2.0/System.Text.RegularExpressions.xml",
        "ref/netcoreapp2.0/System.Threading.Overlapped.dll",
        "ref/netcoreapp2.0/System.Threading.Overlapped.xml",
        "ref/netcoreapp2.0/System.Threading.Tasks.Dataflow.dll",
        "ref/netcoreapp2.0/System.Threading.Tasks.Dataflow.xml",
        "ref/netcoreapp2.0/System.Threading.Tasks.Extensions.dll",
        "ref/netcoreapp2.0/System.Threading.Tasks.Extensions.xml",
        "ref/netcoreapp2.0/System.Threading.Tasks.Parallel.dll",
        "ref/netcoreapp2.0/System.Threading.Tasks.Parallel.xml",
        "ref/netcoreapp2.0/System.Threading.Tasks.dll",
        "ref/netcoreapp2.0/System.Threading.Tasks.xml",
        "ref/netcoreapp2.0/System.Threading.Thread.dll",
        "ref/netcoreapp2.0/System.Threading.Thread.xml",
        "ref/netcoreapp2.0/System.Threading.ThreadPool.dll",
        "ref/netcoreapp2.0/System.Threading.ThreadPool.xml",
        "ref/netcoreapp2.0/System.Threading.Timer.dll",
        "ref/netcoreapp2.0/System.Threading.Timer.xml",
        "ref/netcoreapp2.0/System.Threading.dll",
        "ref/netcoreapp2.0/System.Threading.xml",
        "ref/netcoreapp2.0/System.Transactions.Local.dll",
        "ref/netcoreapp2.0/System.Transactions.Local.xml",
        "ref/netcoreapp2.0/System.Transactions.dll",
        "ref/netcoreapp2.0/System.ValueTuple.dll",
        "ref/netcoreapp2.0/System.ValueTuple.xml",
        "ref/netcoreapp2.0/System.Web.HttpUtility.dll",
        "ref/netcoreapp2.0/System.Web.HttpUtility.xml",
        "ref/netcoreapp2.0/System.Web.dll",
        "ref/netcoreapp2.0/System.Windows.dll",
        "ref/netcoreapp2.0/System.Xml.Linq.dll",
        "ref/netcoreapp2.0/System.Xml.ReaderWriter.dll",
        "ref/netcoreapp2.0/System.Xml.ReaderWriter.xml",
        "ref/netcoreapp2.0/System.Xml.Serialization.dll",
        "ref/netcoreapp2.0/System.Xml.XDocument.dll",
        "ref/netcoreapp2.0/System.Xml.XDocument.xml",
        "ref/netcoreapp2.0/System.Xml.XPath.XDocument.dll",
        "ref/netcoreapp2.0/System.Xml.XPath.XDocument.xml",
        "ref/netcoreapp2.0/System.Xml.XPath.dll",
        "ref/netcoreapp2.0/System.Xml.XPath.xml",
        "ref/netcoreapp2.0/System.Xml.XmlDocument.dll",
        "ref/netcoreapp2.0/System.Xml.XmlDocument.xml",
        "ref/netcoreapp2.0/System.Xml.XmlSerializer.dll",
        "ref/netcoreapp2.0/System.Xml.XmlSerializer.xml",
        "ref/netcoreapp2.0/System.Xml.dll",
        "ref/netcoreapp2.0/System.dll",
        "ref/netcoreapp2.0/WindowsBase.dll",
        "ref/netcoreapp2.0/mscorlib.dll",
        "ref/netcoreapp2.0/netstandard.dll",
        "runtime.json"
      ]
    },
    "Microsoft.NETCore.DotNetAppHost/2.0.0": {
      "sha512": "L4GGkcI/Mxl8PKLRpFdGmLb5oI8sGIR05bDTGkzCoamAjdUl1Zhkov2swjEsZvKYT8kkdiz39LtwyGYuCJxm1A==",
      "type": "package",
      "path": "microsoft.netcore.dotnetapphost/2.0.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "microsoft.netcore.dotnetapphost.2.0.0.nupkg.sha512",
        "microsoft.netcore.dotnetapphost.nuspec",
        "runtime.json"
      ]
    },
    "Microsoft.NETCore.DotNetHostPolicy/2.0.0": {
      "sha512": "rm7mMn0A93fwyAwVhbyOCcPuu2hZNL0A0dAur9sNG9pEkONPfCEQeF7m2mC8KpqZO0Ol6tpV5J0AF3HTXT3GXA==",
      "type": "package",
      "path": "microsoft.netcore.dotnethostpolicy/2.0.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "microsoft.netcore.dotnethostpolicy.2.0.0.nupkg.sha512",
        "microsoft.netcore.dotnethostpolicy.nuspec",
        "runtime.json"
      ]
    },
    "Microsoft.NETCore.DotNetHostResolver/2.0.0": {
      "sha512": "uBbjpeSrwsaTCADZCzRk+3aBzNnMqkC4zftJWBsL+Zk+8u+W+/lMb2thM5Y4hiVrv1YQg9t6dKldXzOKkY+pQw==",
      "type": "package",
      "path": "microsoft.netcore.dotnethostresolver/2.0.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "microsoft.netcore.dotnethostresolver.2.0.0.nupkg.sha512",
        "microsoft.netcore.dotnethostresolver.nuspec",
        "runtime.json"
      ]
    },
    "Microsoft.NETCore.Platforms/2.0.0": {
      "sha512": "VdLJOCXhZaEMY7Hm2GKiULmn7IEPFE4XC5LPSfBVCUIA8YLZVh846gtfBJalsPQF2PlzdD7ecX7DZEulJ402ZQ==",
      "type": "package",
      "path": "microsoft.netcore.platforms/2.0.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "lib/netstandard1.0/_._",
        "microsoft.netcore.platforms.2.0.0.nupkg.sha512",
        "microsoft.netcore.platforms.nuspec",
        "runtime.json",
        "useSharedDesignerContext.txt",
        "version.txt"
      ]
    },
    "Microsoft.NETCore.Targets/1.1.0": {
      "sha512": "aOZA3BWfz9RXjpzt0sRJJMjAscAUm3Hoa4UWAfceV9UTYxgwZ1lZt5nO2myFf+/jetYQo4uTP7zS8sJY67BBxg==",
      "type": "package",
      "path": "microsoft.netcore.targets/1.1.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/netstandard1.0/_._",
        "microsoft.netcore.targets.1.1.0.nupkg.sha512",
        "microsoft.netcore.targets.nuspec",
        "runtime.json"
      ]
    },
    "NETStandard.Library/2.0.0": {
      "sha512": "7jnbRU+L08FXKMxqUflxEXtVymWvNOrS8yHgu9s6EM8Anr6T/wIX4nZ08j/u3Asz+tCufp3YVwFSEvFTPYmBPA==",
      "type": "package",
      "path": "netstandard.library/2.0.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "build/NETStandard.Library.targets",
        "build/netstandard2.0/NETStandard.Library.targets",
        "build/netstandard2.0/ref/Microsoft.Win32.Primitives.dll",
        "build/netstandard2.0/ref/System.AppContext.dll",
        "build/netstandard2.0/ref/System.Collections.Concurrent.dll",
        "build/netstandard2.0/ref/System.Collections.NonGeneric.dll",
        "build/netstandard2.0/ref/System.Collections.Specialized.dll",
        "build/netstandard2.0/ref/System.Collections.dll",
        "build/netstandard2.0/ref/System.ComponentModel.Composition.dll",
        "build/netstandard2.0/ref/System.ComponentModel.EventBasedAsync.dll",
        "build/netstandard2.0/ref/System.ComponentModel.Primitives.dll",
        "build/netstandard2.0/ref/System.ComponentModel.TypeConverter.dll",
        "build/netstandard2.0/ref/System.ComponentModel.dll",
        "build/netstandard2.0/ref/System.Console.dll",
        "build/netstandard2.0/ref/System.Core.dll",
        "build/netstandard2.0/ref/System.Data.Common.dll",
        "build/netstandard2.0/ref/System.Data.dll",
        "build/netstandard2.0/ref/System.Diagnostics.Contracts.dll",
        "build/netstandard2.0/ref/System.Diagnostics.Debug.dll",
        "build/netstandard2.0/ref/System.Diagnostics.FileVersionInfo.dll",
        "build/netstandard2.0/ref/System.Diagnostics.Process.dll",
        "build/netstandard2.0/ref/System.Diagnostics.StackTrace.dll",
        "build/netstandard2.0/ref/System.Diagnostics.TextWriterTraceListener.dll",
        "build/netstandard2.0/ref/System.Diagnostics.Tools.dll",
        "build/netstandard2.0/ref/System.Diagnostics.TraceSource.dll",
        "build/netstandard2.0/ref/System.Diagnostics.Tracing.dll",
        "build/netstandard2.0/ref/System.Drawing.Primitives.dll",
        "build/netstandard2.0/ref/System.Drawing.dll",
        "build/netstandard2.0/ref/System.Dynamic.Runtime.dll",
        "build/netstandard2.0/ref/System.Globalization.Calendars.dll",
        "build/netstandard2.0/ref/System.Globalization.Extensions.dll",
        "build/netstandard2.0/ref/System.Globalization.dll",
        "build/netstandard2.0/ref/System.IO.Compression.FileSystem.dll",
        "build/netstandard2.0/ref/System.IO.Compression.ZipFile.dll",
        "build/netstandard2.0/ref/System.IO.Compression.dll",
        "build/netstandard2.0/ref/System.IO.FileSystem.DriveInfo.dll",
        "build/netstandard2.0/ref/System.IO.FileSystem.Primitives.dll",
        "build/netstandard2.0/ref/System.IO.FileSystem.Watcher.dll",
        "build/netstandard2.0/ref/System.IO.FileSystem.dll",
        "build/netstandard2.0/ref/System.IO.IsolatedStorage.dll",
        "build/netstandard2.0/ref/System.IO.MemoryMappedFiles.dll",
        "build/netstandard2.0/ref/System.IO.Pipes.dll",
        "build/netstandard2.0/ref/System.IO.UnmanagedMemoryStream.dll",
        "build/netstandard2.0/ref/System.IO.dll",
        "build/netstandard2.0/ref/System.Linq.Expressions.dll",
        "build/netstandard2.0/ref/System.Linq.Parallel.dll",
        "build/netstandard2.0/ref/System.Linq.Queryable.dll",
        "build/netstandard2.0/ref/System.Linq.dll",
        "build/netstandard2.0/ref/System.Net.Http.dll",
        "build/netstandard2.0/ref/System.Net.NameResolution.dll",
        "build/netstandard2.0/ref/System.Net.NetworkInformation.dll",
        "build/netstandard2.0/ref/System.Net.Ping.dll",
        "build/netstandard2.0/ref/System.Net.Primitives.dll",
        "build/netstandard2.0/ref/System.Net.Requests.dll",
        "build/netstandard2.0/ref/System.Net.Security.dll",
        "build/netstandard2.0/ref/System.Net.Sockets.dll",
        "build/netstandard2.0/ref/System.Net.WebHeaderCollection.dll",
        "build/netstandard2.0/ref/System.Net.WebSockets.Client.dll",
        "build/netstandard2.0/ref/System.Net.WebSockets.dll",
        "build/netstandard2.0/ref/System.Net.dll",
        "build/netstandard2.0/ref/System.Numerics.dll",
        "build/netstandard2.0/ref/System.ObjectModel.dll",
        "build/netstandard2.0/ref/System.Reflection.Extensions.dll",
        "build/netstandard2.0/ref/System.Reflection.Primitives.dll",
        "build/netstandard2.0/ref/System.Reflection.dll",
        "build/netstandard2.0/ref/System.Resources.Reader.dll",
        "build/netstandard2.0/ref/System.Resources.ResourceManager.dll",
        "build/netstandard2.0/ref/System.Resources.Writer.dll",
        "build/netstandard2.0/ref/System.Runtime.CompilerServices.VisualC.dll",
        "build/netstandard2.0/ref/System.Runtime.Extensions.dll",
        "build/netstandard2.0/ref/System.Runtime.Handles.dll",
        "build/netstandard2.0/ref/System.Runtime.InteropServices.RuntimeInformation.dll",
        "build/netstandard2.0/ref/System.Runtime.InteropServices.dll",
        "build/netstandard2.0/ref/System.Runtime.Numerics.dll",
        "build/netstandard2.0/ref/System.Runtime.Serialization.Formatters.dll",
        "build/netstandard2.0/ref/System.Runtime.Serialization.Json.dll",
        "build/netstandard2.0/ref/System.Runtime.Serialization.Primitives.dll",
        "build/netstandard2.0/ref/System.Runtime.Serialization.Xml.dll",
        "build/netstandard2.0/ref/System.Runtime.Serialization.dll",
        "build/netstandard2.0/ref/System.Runtime.dll",
        "build/netstandard2.0/ref/System.Security.Claims.dll",
        "build/netstandard2.0/ref/System.Security.Cryptography.Algorithms.dll",
        "build/netstandard2.0/ref/System.Security.Cryptography.Csp.dll",
        "build/netstandard2.0/ref/System.Security.Cryptography.Encoding.dll",
        "build/netstandard2.0/ref/System.Security.Cryptography.Primitives.dll",
        "build/netstandard2.0/ref/System.Security.Cryptography.X509Certificates.dll",
        "build/netstandard2.0/ref/System.Security.Principal.dll",
        "build/netstandard2.0/ref/System.Security.SecureString.dll",
        "build/netstandard2.0/ref/System.ServiceModel.Web.dll",
        "build/netstandard2.0/ref/System.Text.Encoding.Extensions.dll",
        "build/netstandard2.0/ref/System.Text.Encoding.dll",
        "build/netstandard2.0/ref/System.Text.RegularExpressions.dll",
        "build/netstandard2.0/ref/System.Threading.Overlapped.dll",
        "build/netstandard2.0/ref/System.Threading.Tasks.Parallel.dll",
        "build/netstandard2.0/ref/System.Threading.Tasks.dll",
        "build/netstandard2.0/ref/System.Threading.Thread.dll",
        "build/netstandard2.0/ref/System.Threading.ThreadPool.dll",
        "build/netstandard2.0/ref/System.Threading.Timer.dll",
        "build/netstandard2.0/ref/System.Threading.dll",
        "build/netstandard2.0/ref/System.Transactions.dll",
        "build/netstandard2.0/ref/System.ValueTuple.dll",
        "build/netstandard2.0/ref/System.Web.dll",
        "build/netstandard2.0/ref/System.Windows.dll",
        "build/netstandard2.0/ref/System.Xml.Linq.dll",
        "build/netstandard2.0/ref/System.Xml.ReaderWriter.dll",
        "build/netstandard2.0/ref/System.Xml.Serialization.dll",
        "build/netstandard2.0/ref/System.Xml.XDocument.dll",
        "build/netstandard2.0/ref/System.Xml.XPath.XDocument.dll",
        "build/netstandard2.0/ref/System.Xml.XPath.dll",
        "build/netstandard2.0/ref/System.Xml.XmlDocument.dll",
        "build/netstandard2.0/ref/System.Xml.XmlSerializer.dll",
        "build/netstandard2.0/ref/System.Xml.dll",
        "build/netstandard2.0/ref/System.dll",
        "build/netstandard2.0/ref/mscorlib.dll",
        "build/netstandard2.0/ref/netstandard.dll",
        "build/netstandard2.0/ref/netstandard.xml",
        "lib/netstandard1.0/_._",
        "netstandard.library.2.0.0.nupkg.sha512",
        "netstandard.library.nuspec"
      ]
    },
    "Newtonsoft.Json/10.0.3": {
      "sha512": "hSXaFmh7hNCuEoC4XNY5DrRkLDzYHqPx/Ik23R4J86Z7PE/Y6YidhG602dFVdLBRSdG6xp9NabH3dXpcoxWvww==",
      "type": "package",
      "path": "newtonsoft.json/10.0.3",
      "files": [
        "LICENSE.md",
        "lib/net20/Newtonsoft.Json.dll",
        "lib/net20/Newtonsoft.Json.xml",
        "lib/net35/Newtonsoft.Json.dll",
        "lib/net35/Newtonsoft.Json.xml",
        "lib/net40/Newtonsoft.Json.dll",
        "lib/net40/Newtonsoft.Json.xml",
        "lib/net45/Newtonsoft.Json.dll",
        "lib/net45/Newtonsoft.Json.xml",
        "lib/netstandard1.0/Newtonsoft.Json.dll",
        "lib/netstandard1.0/Newtonsoft.Json.xml",
        "lib/netstandard1.3/Newtonsoft.Json.dll",
        "lib/netstandard1.3/Newtonsoft.Json.xml",
        "lib/portable-net40+sl5+win8+wp8+wpa81/Newtonsoft.Json.dll",
        "lib/portable-net40+sl5+win8+wp8+wpa81/Newtonsoft.Json.xml",
        "lib/portable-net45+win8+wp8+wpa81/Newtonsoft.Json.dll",
        "lib/portable-net45+win8+wp8+wpa81/Newtonsoft.Json.xml",
        "newtonsoft.json.10.0.3.nupkg.sha512",
        "newtonsoft.json.nuspec",
        "tools/install.ps1"
      ]
    },
    "System.Collections/4.3.0": {
      "sha512": "3Dcj85/TBdVpL5Zr+gEEBUuFe2icOnLalmEh9hfck1PTYbbyWuZgh4fmm2ysCLTrqLQw6t3TgTyJ+VLp+Qb+Lw==",
      "type": "package",
      "path": "system.collections/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Collections.dll",
        "ref/netcore50/System.Collections.xml",
        "ref/netcore50/de/System.Collections.xml",
        "ref/netcore50/es/System.Collections.xml",
        "ref/netcore50/fr/System.Collections.xml",
        "ref/netcore50/it/System.Collections.xml",
        "ref/netcore50/ja/System.Collections.xml",
        "ref/netcore50/ko/System.Collections.xml",
        "ref/netcore50/ru/System.Collections.xml",
        "ref/netcore50/zh-hans/System.Collections.xml",
        "ref/netcore50/zh-hant/System.Collections.xml",
        "ref/netstandard1.0/System.Collections.dll",
        "ref/netstandard1.0/System.Collections.xml",
        "ref/netstandard1.0/de/System.Collections.xml",
        "ref/netstandard1.0/es/System.Collections.xml",
        "ref/netstandard1.0/fr/System.Collections.xml",
        "ref/netstandard1.0/it/System.Collections.xml",
        "ref/netstandard1.0/ja/System.Collections.xml",
        "ref/netstandard1.0/ko/System.Collections.xml",
        "ref/netstandard1.0/ru/System.Collections.xml",
        "ref/netstandard1.0/zh-hans/System.Collections.xml",
        "ref/netstandard1.0/zh-hant/System.Collections.xml",
        "ref/netstandard1.3/System.Collections.dll",
        "ref/netstandard1.3/System.Collections.xml",
        "ref/netstandard1.3/de/System.Collections.xml",
        "ref/netstandard1.3/es/System.Collections.xml",
        "ref/netstandard1.3/fr/System.Collections.xml",
        "ref/netstandard1.3/it/System.Collections.xml",
        "ref/netstandard1.3/ja/System.Collections.xml",
        "ref/netstandard1.3/ko/System.Collections.xml",
        "ref/netstandard1.3/ru/System.Collections.xml",
        "ref/netstandard1.3/zh-hans/System.Collections.xml",
        "ref/netstandard1.3/zh-hant/System.Collections.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.collections.4.3.0.nupkg.sha512",
        "system.collections.nuspec"
      ]
    },
    "System.Collections.NonGeneric/4.3.0": {
      "sha512": "prtjIEMhGUnQq6RnPEYLpFt8AtLbp9yq2zxOSrY7KJJZrw25Fi97IzBqY7iqssbM61Ek5b8f3MG/sG1N2sN5KA==",
      "type": "package",
      "path": "system.collections.nongeneric/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Collections.NonGeneric.dll",
        "lib/netstandard1.3/System.Collections.NonGeneric.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Collections.NonGeneric.dll",
        "ref/netstandard1.3/System.Collections.NonGeneric.dll",
        "ref/netstandard1.3/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/de/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/es/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/fr/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/it/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/ja/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/ko/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/ru/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/zh-hans/System.Collections.NonGeneric.xml",
        "ref/netstandard1.3/zh-hant/System.Collections.NonGeneric.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.collections.nongeneric.4.3.0.nupkg.sha512",
        "system.collections.nongeneric.nuspec"
      ]
    },
    "System.Collections.Specialized/4.3.0": {
      "sha512": "Epx8PoVZR0iuOnJJDzp7pWvdfMMOAvpUo95pC4ScH2mJuXkKA2Y4aR3cG9qt2klHgSons1WFh4kcGW7cSXvrxg==",
      "type": "package",
      "path": "system.collections.specialized/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Collections.Specialized.dll",
        "lib/netstandard1.3/System.Collections.Specialized.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Collections.Specialized.dll",
        "ref/netstandard1.3/System.Collections.Specialized.dll",
        "ref/netstandard1.3/System.Collections.Specialized.xml",
        "ref/netstandard1.3/de/System.Collections.Specialized.xml",
        "ref/netstandard1.3/es/System.Collections.Specialized.xml",
        "ref/netstandard1.3/fr/System.Collections.Specialized.xml",
        "ref/netstandard1.3/it/System.Collections.Specialized.xml",
        "ref/netstandard1.3/ja/System.Collections.Specialized.xml",
        "ref/netstandard1.3/ko/System.Collections.Specialized.xml",
        "ref/netstandard1.3/ru/System.Collections.Specialized.xml",
        "ref/netstandard1.3/zh-hans/System.Collections.Specialized.xml",
        "ref/netstandard1.3/zh-hant/System.Collections.Specialized.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.collections.specialized.4.3.0.nupkg.sha512",
        "system.collections.specialized.nuspec"
      ]
    },
    "System.ComponentModel/4.3.0": {
      "sha512": "VyGn1jGRZVfxnh8EdvDCi71v3bMXrsu8aYJOwoV7SNDLVhiEqwP86pPMyRGsDsxhXAm2b3o9OIqeETfN5qfezw==",
      "type": "package",
      "path": "system.componentmodel/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.ComponentModel.dll",
        "lib/netstandard1.3/System.ComponentModel.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.ComponentModel.dll",
        "ref/netcore50/System.ComponentModel.xml",
        "ref/netcore50/de/System.ComponentModel.xml",
        "ref/netcore50/es/System.ComponentModel.xml",
        "ref/netcore50/fr/System.ComponentModel.xml",
        "ref/netcore50/it/System.ComponentModel.xml",
        "ref/netcore50/ja/System.ComponentModel.xml",
        "ref/netcore50/ko/System.ComponentModel.xml",
        "ref/netcore50/ru/System.ComponentModel.xml",
        "ref/netcore50/zh-hans/System.ComponentModel.xml",
        "ref/netcore50/zh-hant/System.ComponentModel.xml",
        "ref/netstandard1.0/System.ComponentModel.dll",
        "ref/netstandard1.0/System.ComponentModel.xml",
        "ref/netstandard1.0/de/System.ComponentModel.xml",
        "ref/netstandard1.0/es/System.ComponentModel.xml",
        "ref/netstandard1.0/fr/System.ComponentModel.xml",
        "ref/netstandard1.0/it/System.ComponentModel.xml",
        "ref/netstandard1.0/ja/System.ComponentModel.xml",
        "ref/netstandard1.0/ko/System.ComponentModel.xml",
        "ref/netstandard1.0/ru/System.ComponentModel.xml",
        "ref/netstandard1.0/zh-hans/System.ComponentModel.xml",
        "ref/netstandard1.0/zh-hant/System.ComponentModel.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.componentmodel.4.3.0.nupkg.sha512",
        "system.componentmodel.nuspec"
      ]
    },
    "System.ComponentModel.Primitives/4.3.0": {
      "sha512": "j8GUkCpM8V4d4vhLIIoBLGey2Z5bCkMVNjEZseyAlm4n5arcsJOeI3zkUP+zvZgzsbLTYh4lYeP/ZD/gdIAPrw==",
      "type": "package",
      "path": "system.componentmodel.primitives/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/System.ComponentModel.Primitives.dll",
        "lib/netstandard1.0/System.ComponentModel.Primitives.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/System.ComponentModel.Primitives.dll",
        "ref/netstandard1.0/System.ComponentModel.Primitives.dll",
        "ref/netstandard1.0/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/de/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/es/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/fr/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/it/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/ja/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/ko/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/ru/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/zh-hans/System.ComponentModel.Primitives.xml",
        "ref/netstandard1.0/zh-hant/System.ComponentModel.Primitives.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.componentmodel.primitives.4.3.0.nupkg.sha512",
        "system.componentmodel.primitives.nuspec"
      ]
    },
    "System.ComponentModel.TypeConverter/4.3.0": {
      "sha512": "16pQ6P+EdhcXzPiEK4kbA953Fu0MNG2ovxTZU81/qsCd1zPRsKc3uif5NgvllCY598k6bI0KUyKW8fanlfaDQg==",
      "type": "package",
      "path": "system.componentmodel.typeconverter/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/System.ComponentModel.TypeConverter.dll",
        "lib/net462/System.ComponentModel.TypeConverter.dll",
        "lib/netstandard1.0/System.ComponentModel.TypeConverter.dll",
        "lib/netstandard1.5/System.ComponentModel.TypeConverter.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/System.ComponentModel.TypeConverter.dll",
        "ref/net462/System.ComponentModel.TypeConverter.dll",
        "ref/netstandard1.0/System.ComponentModel.TypeConverter.dll",
        "ref/netstandard1.0/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/de/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/es/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/fr/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/it/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/ja/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/ko/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/ru/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/zh-hans/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.0/zh-hant/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/System.ComponentModel.TypeConverter.dll",
        "ref/netstandard1.5/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/de/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/es/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/fr/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/it/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/ja/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/ko/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/ru/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/zh-hans/System.ComponentModel.TypeConverter.xml",
        "ref/netstandard1.5/zh-hant/System.ComponentModel.TypeConverter.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.componentmodel.typeconverter.4.3.0.nupkg.sha512",
        "system.componentmodel.typeconverter.nuspec"
      ]
    },
    "System.Diagnostics.Debug/4.3.0": {
      "sha512": "ZUhUOdqmaG5Jk3Xdb8xi5kIyQYAA4PnTNlHx1mu9ZY3qv4ELIdKbnL/akbGaKi2RnNUWaZsAs31rvzFdewTj2g==",
      "type": "package",
      "path": "system.diagnostics.debug/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Diagnostics.Debug.dll",
        "ref/netcore50/System.Diagnostics.Debug.xml",
        "ref/netcore50/de/System.Diagnostics.Debug.xml",
        "ref/netcore50/es/System.Diagnostics.Debug.xml",
        "ref/netcore50/fr/System.Diagnostics.Debug.xml",
        "ref/netcore50/it/System.Diagnostics.Debug.xml",
        "ref/netcore50/ja/System.Diagnostics.Debug.xml",
        "ref/netcore50/ko/System.Diagnostics.Debug.xml",
        "ref/netcore50/ru/System.Diagnostics.Debug.xml",
        "ref/netcore50/zh-hans/System.Diagnostics.Debug.xml",
        "ref/netcore50/zh-hant/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/System.Diagnostics.Debug.dll",
        "ref/netstandard1.0/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/de/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/es/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/fr/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/it/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/ja/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/ko/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/ru/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/zh-hans/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/zh-hant/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/System.Diagnostics.Debug.dll",
        "ref/netstandard1.3/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/de/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/es/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/fr/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/it/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/ja/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/ko/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/ru/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/zh-hans/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/zh-hant/System.Diagnostics.Debug.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.diagnostics.debug.4.3.0.nupkg.sha512",
        "system.diagnostics.debug.nuspec"
      ]
    },
    "System.Dynamic.Runtime/4.3.0": {
      "sha512": "SNVi1E/vfWUAs/WYKhE9+qlS6KqK0YVhnlT0HQtr8pMIA8YX3lwy3uPMownDwdYISBdmAF/2holEIldVp85Wag==",
      "type": "package",
      "path": "system.dynamic.runtime/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.Dynamic.Runtime.dll",
        "lib/netstandard1.3/System.Dynamic.Runtime.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Dynamic.Runtime.dll",
        "ref/netcore50/System.Dynamic.Runtime.xml",
        "ref/netcore50/de/System.Dynamic.Runtime.xml",
        "ref/netcore50/es/System.Dynamic.Runtime.xml",
        "ref/netcore50/fr/System.Dynamic.Runtime.xml",
        "ref/netcore50/it/System.Dynamic.Runtime.xml",
        "ref/netcore50/ja/System.Dynamic.Runtime.xml",
        "ref/netcore50/ko/System.Dynamic.Runtime.xml",
        "ref/netcore50/ru/System.Dynamic.Runtime.xml",
        "ref/netcore50/zh-hans/System.Dynamic.Runtime.xml",
        "ref/netcore50/zh-hant/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/System.Dynamic.Runtime.dll",
        "ref/netstandard1.0/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/de/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/es/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/fr/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/it/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/ja/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/ko/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/ru/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/zh-hans/System.Dynamic.Runtime.xml",
        "ref/netstandard1.0/zh-hant/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/System.Dynamic.Runtime.dll",
        "ref/netstandard1.3/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/de/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/es/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/fr/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/it/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/ja/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/ko/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/ru/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/zh-hans/System.Dynamic.Runtime.xml",
        "ref/netstandard1.3/zh-hant/System.Dynamic.Runtime.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/System.Dynamic.Runtime.dll",
        "system.dynamic.runtime.4.3.0.nupkg.sha512",
        "system.dynamic.runtime.nuspec"
      ]
    },
    "System.Globalization/4.3.0": {
      "sha512": "kYdVd2f2PAdFGblzFswE4hkNANJBKRmsfa2X5LG2AcWE1c7/4t0pYae1L8vfZ5xvE2nK/R9JprtToA61OSHWIg==",
      "type": "package",
      "path": "system.globalization/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Globalization.dll",
        "ref/netcore50/System.Globalization.xml",
        "ref/netcore50/de/System.Globalization.xml",
        "ref/netcore50/es/System.Globalization.xml",
        "ref/netcore50/fr/System.Globalization.xml",
        "ref/netcore50/it/System.Globalization.xml",
        "ref/netcore50/ja/System.Globalization.xml",
        "ref/netcore50/ko/System.Globalization.xml",
        "ref/netcore50/ru/System.Globalization.xml",
        "ref/netcore50/zh-hans/System.Globalization.xml",
        "ref/netcore50/zh-hant/System.Globalization.xml",
        "ref/netstandard1.0/System.Globalization.dll",
        "ref/netstandard1.0/System.Globalization.xml",
        "ref/netstandard1.0/de/System.Globalization.xml",
        "ref/netstandard1.0/es/System.Globalization.xml",
        "ref/netstandard1.0/fr/System.Globalization.xml",
        "ref/netstandard1.0/it/System.Globalization.xml",
        "ref/netstandard1.0/ja/System.Globalization.xml",
        "ref/netstandard1.0/ko/System.Globalization.xml",
        "ref/netstandard1.0/ru/System.Globalization.xml",
        "ref/netstandard1.0/zh-hans/System.Globalization.xml",
        "ref/netstandard1.0/zh-hant/System.Globalization.xml",
        "ref/netstandard1.3/System.Globalization.dll",
        "ref/netstandard1.3/System.Globalization.xml",
        "ref/netstandard1.3/de/System.Globalization.xml",
        "ref/netstandard1.3/es/System.Globalization.xml",
        "ref/netstandard1.3/fr/System.Globalization.xml",
        "ref/netstandard1.3/it/System.Globalization.xml",
        "ref/netstandard1.3/ja/System.Globalization.xml",
        "ref/netstandard1.3/ko/System.Globalization.xml",
        "ref/netstandard1.3/ru/System.Globalization.xml",
        "ref/netstandard1.3/zh-hans/System.Globalization.xml",
        "ref/netstandard1.3/zh-hant/System.Globalization.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.globalization.4.3.0.nupkg.sha512",
        "system.globalization.nuspec"
      ]
    },
    "System.Globalization.Extensions/4.3.0": {
      "sha512": "FhKmdR6MPG+pxow6wGtNAWdZh7noIOpdD5TwQ3CprzgIE1bBBoim0vbR1+AWsWjQmU7zXHgQo4TWSP6lCeiWcQ==",
      "type": "package",
      "path": "system.globalization.extensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Globalization.Extensions.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Globalization.Extensions.dll",
        "ref/netstandard1.3/System.Globalization.Extensions.dll",
        "ref/netstandard1.3/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/de/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/es/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/fr/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/it/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/ja/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/ko/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/ru/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/zh-hans/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/zh-hant/System.Globalization.Extensions.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/unix/lib/netstandard1.3/System.Globalization.Extensions.dll",
        "runtimes/win/lib/net46/System.Globalization.Extensions.dll",
        "runtimes/win/lib/netstandard1.3/System.Globalization.Extensions.dll",
        "system.globalization.extensions.4.3.0.nupkg.sha512",
        "system.globalization.extensions.nuspec"
      ]
    },
    "System.IO/4.3.0": {
      "sha512": "3qjaHvxQPDpSOYICjUoTsmoq5u6QJAFRUITgeT/4gqkF1bajbSmb1kwSxEA8AHlofqgcKJcM8udgieRNhaJ5Cg==",
      "type": "package",
      "path": "system.io/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.IO.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.IO.dll",
        "ref/netcore50/System.IO.dll",
        "ref/netcore50/System.IO.xml",
        "ref/netcore50/de/System.IO.xml",
        "ref/netcore50/es/System.IO.xml",
        "ref/netcore50/fr/System.IO.xml",
        "ref/netcore50/it/System.IO.xml",
        "ref/netcore50/ja/System.IO.xml",
        "ref/netcore50/ko/System.IO.xml",
        "ref/netcore50/ru/System.IO.xml",
        "ref/netcore50/zh-hans/System.IO.xml",
        "ref/netcore50/zh-hant/System.IO.xml",
        "ref/netstandard1.0/System.IO.dll",
        "ref/netstandard1.0/System.IO.xml",
        "ref/netstandard1.0/de/System.IO.xml",
        "ref/netstandard1.0/es/System.IO.xml",
        "ref/netstandard1.0/fr/System.IO.xml",
        "ref/netstandard1.0/it/System.IO.xml",
        "ref/netstandard1.0/ja/System.IO.xml",
        "ref/netstandard1.0/ko/System.IO.xml",
        "ref/netstandard1.0/ru/System.IO.xml",
        "ref/netstandard1.0/zh-hans/System.IO.xml",
        "ref/netstandard1.0/zh-hant/System.IO.xml",
        "ref/netstandard1.3/System.IO.dll",
        "ref/netstandard1.3/System.IO.xml",
        "ref/netstandard1.3/de/System.IO.xml",
        "ref/netstandard1.3/es/System.IO.xml",
        "ref/netstandard1.3/fr/System.IO.xml",
        "ref/netstandard1.3/it/System.IO.xml",
        "ref/netstandard1.3/ja/System.IO.xml",
        "ref/netstandard1.3/ko/System.IO.xml",
        "ref/netstandard1.3/ru/System.IO.xml",
        "ref/netstandard1.3/zh-hans/System.IO.xml",
        "ref/netstandard1.3/zh-hant/System.IO.xml",
        "ref/netstandard1.5/System.IO.dll",
        "ref/netstandard1.5/System.IO.xml",
        "ref/netstandard1.5/de/System.IO.xml",
        "ref/netstandard1.5/es/System.IO.xml",
        "ref/netstandard1.5/fr/System.IO.xml",
        "ref/netstandard1.5/it/System.IO.xml",
        "ref/netstandard1.5/ja/System.IO.xml",
        "ref/netstandard1.5/ko/System.IO.xml",
        "ref/netstandard1.5/ru/System.IO.xml",
        "ref/netstandard1.5/zh-hans/System.IO.xml",
        "ref/netstandard1.5/zh-hant/System.IO.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.io.4.3.0.nupkg.sha512",
        "system.io.nuspec"
      ]
    },
    "System.IO.FileSystem/4.3.0": {
      "sha512": "3wEMARTnuio+ulnvi+hkRNROYwa1kylvYahhcLk4HSoVdl+xxTFVeVlYOfLwrDPImGls0mDqbMhrza8qnWPTdA==",
      "type": "package",
      "path": "system.io.filesystem/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.IO.FileSystem.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.IO.FileSystem.dll",
        "ref/netstandard1.3/System.IO.FileSystem.dll",
        "ref/netstandard1.3/System.IO.FileSystem.xml",
        "ref/netstandard1.3/de/System.IO.FileSystem.xml",
        "ref/netstandard1.3/es/System.IO.FileSystem.xml",
        "ref/netstandard1.3/fr/System.IO.FileSystem.xml",
        "ref/netstandard1.3/it/System.IO.FileSystem.xml",
        "ref/netstandard1.3/ja/System.IO.FileSystem.xml",
        "ref/netstandard1.3/ko/System.IO.FileSystem.xml",
        "ref/netstandard1.3/ru/System.IO.FileSystem.xml",
        "ref/netstandard1.3/zh-hans/System.IO.FileSystem.xml",
        "ref/netstandard1.3/zh-hant/System.IO.FileSystem.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.io.filesystem.4.3.0.nupkg.sha512",
        "system.io.filesystem.nuspec"
      ]
    },
    "System.IO.FileSystem.Primitives/4.3.0": {
      "sha512": "6QOb2XFLch7bEc4lIcJH49nJN2HV+OC3fHDgsLVsBVBk3Y4hFAnOBGzJ2lUu7CyDDFo9IBWkSsnbkT6IBwwiMw==",
      "type": "package",
      "path": "system.io.filesystem.primitives/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.IO.FileSystem.Primitives.dll",
        "lib/netstandard1.3/System.IO.FileSystem.Primitives.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.IO.FileSystem.Primitives.dll",
        "ref/netstandard1.3/System.IO.FileSystem.Primitives.dll",
        "ref/netstandard1.3/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/de/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/es/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/fr/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/it/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/ja/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/ko/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/ru/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/zh-hans/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/zh-hant/System.IO.FileSystem.Primitives.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.io.filesystem.primitives.4.3.0.nupkg.sha512",
        "system.io.filesystem.primitives.nuspec"
      ]
    },
    "System.Linq/4.3.0": {
      "sha512": "5DbqIUpsDp0dFftytzuMmc0oeMdQwjcP/EWxsksIz/w1TcFRkZ3yKKz0PqiYFMmEwPSWw+qNVqD7PJ889JzHbw==",
      "type": "package",
      "path": "system.linq/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net463/System.Linq.dll",
        "lib/netcore50/System.Linq.dll",
        "lib/netstandard1.6/System.Linq.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net463/System.Linq.dll",
        "ref/netcore50/System.Linq.dll",
        "ref/netcore50/System.Linq.xml",
        "ref/netcore50/de/System.Linq.xml",
        "ref/netcore50/es/System.Linq.xml",
        "ref/netcore50/fr/System.Linq.xml",
        "ref/netcore50/it/System.Linq.xml",
        "ref/netcore50/ja/System.Linq.xml",
        "ref/netcore50/ko/System.Linq.xml",
        "ref/netcore50/ru/System.Linq.xml",
        "ref/netcore50/zh-hans/System.Linq.xml",
        "ref/netcore50/zh-hant/System.Linq.xml",
        "ref/netstandard1.0/System.Linq.dll",
        "ref/netstandard1.0/System.Linq.xml",
        "ref/netstandard1.0/de/System.Linq.xml",
        "ref/netstandard1.0/es/System.Linq.xml",
        "ref/netstandard1.0/fr/System.Linq.xml",
        "ref/netstandard1.0/it/System.Linq.xml",
        "ref/netstandard1.0/ja/System.Linq.xml",
        "ref/netstandard1.0/ko/System.Linq.xml",
        "ref/netstandard1.0/ru/System.Linq.xml",
        "ref/netstandard1.0/zh-hans/System.Linq.xml",
        "ref/netstandard1.0/zh-hant/System.Linq.xml",
        "ref/netstandard1.6/System.Linq.dll",
        "ref/netstandard1.6/System.Linq.xml",
        "ref/netstandard1.6/de/System.Linq.xml",
        "ref/netstandard1.6/es/System.Linq.xml",
        "ref/netstandard1.6/fr/System.Linq.xml",
        "ref/netstandard1.6/it/System.Linq.xml",
        "ref/netstandard1.6/ja/System.Linq.xml",
        "ref/netstandard1.6/ko/System.Linq.xml",
        "ref/netstandard1.6/ru/System.Linq.xml",
        "ref/netstandard1.6/zh-hans/System.Linq.xml",
        "ref/netstandard1.6/zh-hant/System.Linq.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.linq.4.3.0.nupkg.sha512",
        "system.linq.nuspec"
      ]
    },
    "System.Linq.Expressions/4.3.0": {
      "sha512": "PGKkrd2khG4CnlyJwxwwaWWiSiWFNBGlgXvJpeO0xCXrZ89ODrQ6tjEWS/kOqZ8GwEOUATtKtzp1eRgmYNfclg==",
      "type": "package",
      "path": "system.linq.expressions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net463/System.Linq.Expressions.dll",
        "lib/netcore50/System.Linq.Expressions.dll",
        "lib/netstandard1.6/System.Linq.Expressions.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net463/System.Linq.Expressions.dll",
        "ref/netcore50/System.Linq.Expressions.dll",
        "ref/netcore50/System.Linq.Expressions.xml",
        "ref/netcore50/de/System.Linq.Expressions.xml",
        "ref/netcore50/es/System.Linq.Expressions.xml",
        "ref/netcore50/fr/System.Linq.Expressions.xml",
        "ref/netcore50/it/System.Linq.Expressions.xml",
        "ref/netcore50/ja/System.Linq.Expressions.xml",
        "ref/netcore50/ko/System.Linq.Expressions.xml",
        "ref/netcore50/ru/System.Linq.Expressions.xml",
        "ref/netcore50/zh-hans/System.Linq.Expressions.xml",
        "ref/netcore50/zh-hant/System.Linq.Expressions.xml",
        "ref/netstandard1.0/System.Linq.Expressions.dll",
        "ref/netstandard1.0/System.Linq.Expressions.xml",
        "ref/netstandard1.0/de/System.Linq.Expressions.xml",
        "ref/netstandard1.0/es/System.Linq.Expressions.xml",
        "ref/netstandard1.0/fr/System.Linq.Expressions.xml",
        "ref/netstandard1.0/it/System.Linq.Expressions.xml",
        "ref/netstandard1.0/ja/System.Linq.Expressions.xml",
        "ref/netstandard1.0/ko/System.Linq.Expressions.xml",
        "ref/netstandard1.0/ru/System.Linq.Expressions.xml",
        "ref/netstandard1.0/zh-hans/System.Linq.Expressions.xml",
        "ref/netstandard1.0/zh-hant/System.Linq.Expressions.xml",
        "ref/netstandard1.3/System.Linq.Expressions.dll",
        "ref/netstandard1.3/System.Linq.Expressions.xml",
        "ref/netstandard1.3/de/System.Linq.Expressions.xml",
        "ref/netstandard1.3/es/System.Linq.Expressions.xml",
        "ref/netstandard1.3/fr/System.Linq.Expressions.xml",
        "ref/netstandard1.3/it/System.Linq.Expressions.xml",
        "ref/netstandard1.3/ja/System.Linq.Expressions.xml",
        "ref/netstandard1.3/ko/System.Linq.Expressions.xml",
        "ref/netstandard1.3/ru/System.Linq.Expressions.xml",
        "ref/netstandard1.3/zh-hans/System.Linq.Expressions.xml",
        "ref/netstandard1.3/zh-hant/System.Linq.Expressions.xml",
        "ref/netstandard1.6/System.Linq.Expressions.dll",
        "ref/netstandard1.6/System.Linq.Expressions.xml",
        "ref/netstandard1.6/de/System.Linq.Expressions.xml",
        "ref/netstandard1.6/es/System.Linq.Expressions.xml",
        "ref/netstandard1.6/fr/System.Linq.Expressions.xml",
        "ref/netstandard1.6/it/System.Linq.Expressions.xml",
        "ref/netstandard1.6/ja/System.Linq.Expressions.xml",
        "ref/netstandard1.6/ko/System.Linq.Expressions.xml",
        "ref/netstandard1.6/ru/System.Linq.Expressions.xml",
        "ref/netstandard1.6/zh-hans/System.Linq.Expressions.xml",
        "ref/netstandard1.6/zh-hant/System.Linq.Expressions.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/System.Linq.Expressions.dll",
        "system.linq.expressions.4.3.0.nupkg.sha512",
        "system.linq.expressions.nuspec"
      ]
    },
    "System.ObjectModel/4.3.0": {
      "sha512": "bdX+80eKv9bN6K4N+d77OankKHGn6CH711a6fcOpMQu2Fckp/Ft4L/kW9WznHpyR0NRAvJutzOMHNNlBGvxQzQ==",
      "type": "package",
      "path": "system.objectmodel/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.ObjectModel.dll",
        "lib/netstandard1.3/System.ObjectModel.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.ObjectModel.dll",
        "ref/netcore50/System.ObjectModel.xml",
        "ref/netcore50/de/System.ObjectModel.xml",
        "ref/netcore50/es/System.ObjectModel.xml",
        "ref/netcore50/fr/System.ObjectModel.xml",
        "ref/netcore50/it/System.ObjectModel.xml",
        "ref/netcore50/ja/System.ObjectModel.xml",
        "ref/netcore50/ko/System.ObjectModel.xml",
        "ref/netcore50/ru/System.ObjectModel.xml",
        "ref/netcore50/zh-hans/System.ObjectModel.xml",
        "ref/netcore50/zh-hant/System.ObjectModel.xml",
        "ref/netstandard1.0/System.ObjectModel.dll",
        "ref/netstandard1.0/System.ObjectModel.xml",
        "ref/netstandard1.0/de/System.ObjectModel.xml",
        "ref/netstandard1.0/es/System.ObjectModel.xml",
        "ref/netstandard1.0/fr/System.ObjectModel.xml",
        "ref/netstandard1.0/it/System.ObjectModel.xml",
        "ref/netstandard1.0/ja/System.ObjectModel.xml",
        "ref/netstandard1.0/ko/System.ObjectModel.xml",
        "ref/netstandard1.0/ru/System.ObjectModel.xml",
        "ref/netstandard1.0/zh-hans/System.ObjectModel.xml",
        "ref/netstandard1.0/zh-hant/System.ObjectModel.xml",
        "ref/netstandard1.3/System.ObjectModel.dll",
        "ref/netstandard1.3/System.ObjectModel.xml",
        "ref/netstandard1.3/de/System.ObjectModel.xml",
        "ref/netstandard1.3/es/System.ObjectModel.xml",
        "ref/netstandard1.3/fr/System.ObjectModel.xml",
        "ref/netstandard1.3/it/System.ObjectModel.xml",
        "ref/netstandard1.3/ja/System.ObjectModel.xml",
        "ref/netstandard1.3/ko/System.ObjectModel.xml",
        "ref/netstandard1.3/ru/System.ObjectModel.xml",
        "ref/netstandard1.3/zh-hans/System.ObjectModel.xml",
        "ref/netstandard1.3/zh-hant/System.ObjectModel.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.objectmodel.4.3.0.nupkg.sha512",
        "system.objectmodel.nuspec"
      ]
    },
    "System.Reflection/4.3.0": {
      "sha512": "KMiAFoW7MfJGa9nDFNcfu+FpEdiHpWgTcS2HdMpDvt9saK3y/G4GwprPyzqjFH9NTaGPQeWNHU+iDlDILj96aQ==",
      "type": "package",
      "path": "system.reflection/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.Reflection.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.Reflection.dll",
        "ref/netcore50/System.Reflection.dll",
        "ref/netcore50/System.Reflection.xml",
        "ref/netcore50/de/System.Reflection.xml",
        "ref/netcore50/es/System.Reflection.xml",
        "ref/netcore50/fr/System.Reflection.xml",
        "ref/netcore50/it/System.Reflection.xml",
        "ref/netcore50/ja/System.Reflection.xml",
        "ref/netcore50/ko/System.Reflection.xml",
        "ref/netcore50/ru/System.Reflection.xml",
        "ref/netcore50/zh-hans/System.Reflection.xml",
        "ref/netcore50/zh-hant/System.Reflection.xml",
        "ref/netstandard1.0/System.Reflection.dll",
        "ref/netstandard1.0/System.Reflection.xml",
        "ref/netstandard1.0/de/System.Reflection.xml",
        "ref/netstandard1.0/es/System.Reflection.xml",
        "ref/netstandard1.0/fr/System.Reflection.xml",
        "ref/netstandard1.0/it/System.Reflection.xml",
        "ref/netstandard1.0/ja/System.Reflection.xml",
        "ref/netstandard1.0/ko/System.Reflection.xml",
        "ref/netstandard1.0/ru/System.Reflection.xml",
        "ref/netstandard1.0/zh-hans/System.Reflection.xml",
        "ref/netstandard1.0/zh-hant/System.Reflection.xml",
        "ref/netstandard1.3/System.Reflection.dll",
        "ref/netstandard1.3/System.Reflection.xml",
        "ref/netstandard1.3/de/System.Reflection.xml",
        "ref/netstandard1.3/es/System.Reflection.xml",
        "ref/netstandard1.3/fr/System.Reflection.xml",
        "ref/netstandard1.3/it/System.Reflection.xml",
        "ref/netstandard1.3/ja/System.Reflection.xml",
        "ref/netstandard1.3/ko/System.Reflection.xml",
        "ref/netstandard1.3/ru/System.Reflection.xml",
        "ref/netstandard1.3/zh-hans/System.Reflection.xml",
        "ref/netstandard1.3/zh-hant/System.Reflection.xml",
        "ref/netstandard1.5/System.Reflection.dll",
        "ref/netstandard1.5/System.Reflection.xml",
        "ref/netstandard1.5/de/System.Reflection.xml",
        "ref/netstandard1.5/es/System.Reflection.xml",
        "ref/netstandard1.5/fr/System.Reflection.xml",
        "ref/netstandard1.5/it/System.Reflection.xml",
        "ref/netstandard1.5/ja/System.Reflection.xml",
        "ref/netstandard1.5/ko/System.Reflection.xml",
        "ref/netstandard1.5/ru/System.Reflection.xml",
        "ref/netstandard1.5/zh-hans/System.Reflection.xml",
        "ref/netstandard1.5/zh-hant/System.Reflection.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.reflection.4.3.0.nupkg.sha512",
        "system.reflection.nuspec"
      ]
    },
    "System.Reflection.Emit/4.3.0": {
      "sha512": "228FG0jLcIwTVJyz8CLFKueVqQK36ANazUManGaJHkO0icjiIypKW7YLWLIWahyIkdh5M7mV2dJepllLyA1SKg==",
      "type": "package",
      "path": "system.reflection.emit/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/monotouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.Reflection.Emit.dll",
        "lib/netstandard1.3/System.Reflection.Emit.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/net45/_._",
        "ref/netstandard1.1/System.Reflection.Emit.dll",
        "ref/netstandard1.1/System.Reflection.Emit.xml",
        "ref/netstandard1.1/de/System.Reflection.Emit.xml",
        "ref/netstandard1.1/es/System.Reflection.Emit.xml",
        "ref/netstandard1.1/fr/System.Reflection.Emit.xml",
        "ref/netstandard1.1/it/System.Reflection.Emit.xml",
        "ref/netstandard1.1/ja/System.Reflection.Emit.xml",
        "ref/netstandard1.1/ko/System.Reflection.Emit.xml",
        "ref/netstandard1.1/ru/System.Reflection.Emit.xml",
        "ref/netstandard1.1/zh-hans/System.Reflection.Emit.xml",
        "ref/netstandard1.1/zh-hant/System.Reflection.Emit.xml",
        "ref/xamarinmac20/_._",
        "system.reflection.emit.4.3.0.nupkg.sha512",
        "system.reflection.emit.nuspec"
      ]
    },
    "System.Reflection.Emit.ILGeneration/4.3.0": {
      "sha512": "59tBslAk9733NXLrUJrwNZEzbMAcu8k344OYo+wfSVygcgZ9lgBdGIzH/nrg3LYhXceynyvTc8t5/GD4Ri0/ng==",
      "type": "package",
      "path": "system.reflection.emit.ilgeneration/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.Reflection.Emit.ILGeneration.dll",
        "lib/netstandard1.3/System.Reflection.Emit.ILGeneration.dll",
        "lib/portable-net45+wp8/_._",
        "lib/wp80/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netstandard1.0/System.Reflection.Emit.ILGeneration.dll",
        "ref/netstandard1.0/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/de/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/es/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/fr/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/it/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/ja/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/ko/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/ru/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/zh-hans/System.Reflection.Emit.ILGeneration.xml",
        "ref/netstandard1.0/zh-hant/System.Reflection.Emit.ILGeneration.xml",
        "ref/portable-net45+wp8/_._",
        "ref/wp80/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/_._",
        "system.reflection.emit.ilgeneration.4.3.0.nupkg.sha512",
        "system.reflection.emit.ilgeneration.nuspec"
      ]
    },
    "System.Reflection.Emit.Lightweight/4.3.0": {
      "sha512": "oadVHGSMsTmZsAF864QYN1t1QzZjIcuKU3l2S9cZOwDdDueNTrqq1yRj7koFfIGEnKpt6NjpL3rOzRhs4ryOgA==",
      "type": "package",
      "path": "system.reflection.emit.lightweight/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.Reflection.Emit.Lightweight.dll",
        "lib/netstandard1.3/System.Reflection.Emit.Lightweight.dll",
        "lib/portable-net45+wp8/_._",
        "lib/wp80/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netstandard1.0/System.Reflection.Emit.Lightweight.dll",
        "ref/netstandard1.0/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/de/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/es/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/fr/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/it/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/ja/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/ko/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/ru/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/zh-hans/System.Reflection.Emit.Lightweight.xml",
        "ref/netstandard1.0/zh-hant/System.Reflection.Emit.Lightweight.xml",
        "ref/portable-net45+wp8/_._",
        "ref/wp80/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/_._",
        "system.reflection.emit.lightweight.4.3.0.nupkg.sha512",
        "system.reflection.emit.lightweight.nuspec"
      ]
    },
    "System.Reflection.Extensions/4.3.0": {
      "sha512": "rJkrJD3kBI5B712aRu4DpSIiHRtr6QlfZSQsb0hYHrDCZORXCFjQfoipo2LaMUHoT9i1B7j7MnfaEKWDFmFQNQ==",
      "type": "package",
      "path": "system.reflection.extensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Reflection.Extensions.dll",
        "ref/netcore50/System.Reflection.Extensions.xml",
        "ref/netcore50/de/System.Reflection.Extensions.xml",
        "ref/netcore50/es/System.Reflection.Extensions.xml",
        "ref/netcore50/fr/System.Reflection.Extensions.xml",
        "ref/netcore50/it/System.Reflection.Extensions.xml",
        "ref/netcore50/ja/System.Reflection.Extensions.xml",
        "ref/netcore50/ko/System.Reflection.Extensions.xml",
        "ref/netcore50/ru/System.Reflection.Extensions.xml",
        "ref/netcore50/zh-hans/System.Reflection.Extensions.xml",
        "ref/netcore50/zh-hant/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/System.Reflection.Extensions.dll",
        "ref/netstandard1.0/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/de/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/es/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/fr/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/it/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/ja/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/ko/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/ru/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/zh-hans/System.Reflection.Extensions.xml",
        "ref/netstandard1.0/zh-hant/System.Reflection.Extensions.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.reflection.extensions.4.3.0.nupkg.sha512",
        "system.reflection.extensions.nuspec"
      ]
    },
    "System.Reflection.Primitives/4.3.0": {
      "sha512": "5RXItQz5As4xN2/YUDxdpsEkMhvw3e6aNveFXUn4Hl/udNTCNhnKp8lT9fnc3MhvGKh1baak5CovpuQUXHAlIA==",
      "type": "package",
      "path": "system.reflection.primitives/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Reflection.Primitives.dll",
        "ref/netcore50/System.Reflection.Primitives.xml",
        "ref/netcore50/de/System.Reflection.Primitives.xml",
        "ref/netcore50/es/System.Reflection.Primitives.xml",
        "ref/netcore50/fr/System.Reflection.Primitives.xml",
        "ref/netcore50/it/System.Reflection.Primitives.xml",
        "ref/netcore50/ja/System.Reflection.Primitives.xml",
        "ref/netcore50/ko/System.Reflection.Primitives.xml",
        "ref/netcore50/ru/System.Reflection.Primitives.xml",
        "ref/netcore50/zh-hans/System.Reflection.Primitives.xml",
        "ref/netcore50/zh-hant/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/System.Reflection.Primitives.dll",
        "ref/netstandard1.0/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/de/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/es/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/fr/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/it/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/ja/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/ko/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/ru/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/zh-hans/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/zh-hant/System.Reflection.Primitives.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.reflection.primitives.4.3.0.nupkg.sha512",
        "system.reflection.primitives.nuspec"
      ]
    },
    "System.Reflection.TypeExtensions/4.3.0": {
      "sha512": "7u6ulLcZbyxB5Gq0nMkQttcdBTx57ibzw+4IOXEfR+sXYQoHvjW5LTLyNr8O22UIMrqYbchJQJnos4eooYzYJA==",
      "type": "package",
      "path": "system.reflection.typeextensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Reflection.TypeExtensions.dll",
        "lib/net462/System.Reflection.TypeExtensions.dll",
        "lib/netcore50/System.Reflection.TypeExtensions.dll",
        "lib/netstandard1.5/System.Reflection.TypeExtensions.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Reflection.TypeExtensions.dll",
        "ref/net462/System.Reflection.TypeExtensions.dll",
        "ref/netstandard1.3/System.Reflection.TypeExtensions.dll",
        "ref/netstandard1.3/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/de/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/es/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/fr/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/it/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/ja/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/ko/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/ru/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/zh-hans/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/zh-hant/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/System.Reflection.TypeExtensions.dll",
        "ref/netstandard1.5/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/de/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/es/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/fr/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/it/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/ja/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/ko/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/ru/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/zh-hans/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/zh-hant/System.Reflection.TypeExtensions.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/System.Reflection.TypeExtensions.dll",
        "system.reflection.typeextensions.4.3.0.nupkg.sha512",
        "system.reflection.typeextensions.nuspec"
      ]
    },
    "System.Resources.ResourceManager/4.3.0": {
      "sha512": "/zrcPkkWdZmI4F92gL/TPumP98AVDu/Wxr3CSJGQQ+XN6wbRZcyfSKVoPo17ilb3iOr0cCRqJInGwNMolqhS8A==",
      "type": "package",
      "path": "system.resources.resourcemanager/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Resources.ResourceManager.dll",
        "ref/netcore50/System.Resources.ResourceManager.xml",
        "ref/netcore50/de/System.Resources.ResourceManager.xml",
        "ref/netcore50/es/System.Resources.ResourceManager.xml",
        "ref/netcore50/fr/System.Resources.ResourceManager.xml",
        "ref/netcore50/it/System.Resources.ResourceManager.xml",
        "ref/netcore50/ja/System.Resources.ResourceManager.xml",
        "ref/netcore50/ko/System.Resources.ResourceManager.xml",
        "ref/netcore50/ru/System.Resources.ResourceManager.xml",
        "ref/netcore50/zh-hans/System.Resources.ResourceManager.xml",
        "ref/netcore50/zh-hant/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/System.Resources.ResourceManager.dll",
        "ref/netstandard1.0/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/de/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/es/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/fr/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/it/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/ja/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/ko/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/ru/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/zh-hans/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/zh-hant/System.Resources.ResourceManager.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.resources.resourcemanager.4.3.0.nupkg.sha512",
        "system.resources.resourcemanager.nuspec"
      ]
    },
    "System.Runtime/4.3.0": {
      "sha512": "JufQi0vPQ0xGnAczR13AUFglDyVYt4Kqnz1AZaiKZ5+GICq0/1MH/mO/eAJHt/mHW1zjKBJd7kV26SrxddAhiw==",
      "type": "package",
      "path": "system.runtime/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.Runtime.dll",
        "lib/portable-net45+win8+wp80+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.Runtime.dll",
        "ref/netcore50/System.Runtime.dll",
        "ref/netcore50/System.Runtime.xml",
        "ref/netcore50/de/System.Runtime.xml",
        "ref/netcore50/es/System.Runtime.xml",
        "ref/netcore50/fr/System.Runtime.xml",
        "ref/netcore50/it/System.Runtime.xml",
        "ref/netcore50/ja/System.Runtime.xml",
        "ref/netcore50/ko/System.Runtime.xml",
        "ref/netcore50/ru/System.Runtime.xml",
        "ref/netcore50/zh-hans/System.Runtime.xml",
        "ref/netcore50/zh-hant/System.Runtime.xml",
        "ref/netstandard1.0/System.Runtime.dll",
        "ref/netstandard1.0/System.Runtime.xml",
        "ref/netstandard1.0/de/System.Runtime.xml",
        "ref/netstandard1.0/es/System.Runtime.xml",
        "ref/netstandard1.0/fr/System.Runtime.xml",
        "ref/netstandard1.0/it/System.Runtime.xml",
        "ref/netstandard1.0/ja/System.Runtime.xml",
        "ref/netstandard1.0/ko/System.Runtime.xml",
        "ref/netstandard1.0/ru/System.Runtime.xml",
        "ref/netstandard1.0/zh-hans/System.Runtime.xml",
        "ref/netstandard1.0/zh-hant/System.Runtime.xml",
        "ref/netstandard1.2/System.Runtime.dll",
        "ref/netstandard1.2/System.Runtime.xml",
        "ref/netstandard1.2/de/System.Runtime.xml",
        "ref/netstandard1.2/es/System.Runtime.xml",
        "ref/netstandard1.2/fr/System.Runtime.xml",
        "ref/netstandard1.2/it/System.Runtime.xml",
        "ref/netstandard1.2/ja/System.Runtime.xml",
        "ref/netstandard1.2/ko/System.Runtime.xml",
        "ref/netstandard1.2/ru/System.Runtime.xml",
        "ref/netstandard1.2/zh-hans/System.Runtime.xml",
        "ref/netstandard1.2/zh-hant/System.Runtime.xml",
        "ref/netstandard1.3/System.Runtime.dll",
        "ref/netstandard1.3/System.Runtime.xml",
        "ref/netstandard1.3/de/System.Runtime.xml",
        "ref/netstandard1.3/es/System.Runtime.xml",
        "ref/netstandard1.3/fr/System.Runtime.xml",
        "ref/netstandard1.3/it/System.Runtime.xml",
        "ref/netstandard1.3/ja/System.Runtime.xml",
        "ref/netstandard1.3/ko/System.Runtime.xml",
        "ref/netstandard1.3/ru/System.Runtime.xml",
        "ref/netstandard1.3/zh-hans/System.Runtime.xml",
        "ref/netstandard1.3/zh-hant/System.Runtime.xml",
        "ref/netstandard1.5/System.Runtime.dll",
        "ref/netstandard1.5/System.Runtime.xml",
        "ref/netstandard1.5/de/System.Runtime.xml",
        "ref/netstandard1.5/es/System.Runtime.xml",
        "ref/netstandard1.5/fr/System.Runtime.xml",
        "ref/netstandard1.5/it/System.Runtime.xml",
        "ref/netstandard1.5/ja/System.Runtime.xml",
        "ref/netstandard1.5/ko/System.Runtime.xml",
        "ref/netstandard1.5/ru/System.Runtime.xml",
        "ref/netstandard1.5/zh-hans/System.Runtime.xml",
        "ref/netstandard1.5/zh-hant/System.Runtime.xml",
        "ref/portable-net45+win8+wp80+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.runtime.4.3.0.nupkg.sha512",
        "system.runtime.nuspec"
      ]
    },
    "System.Runtime.CompilerServices.Unsafe/4.4.0": {
      "sha512": "9dLLuBxr5GNmOfl2jSMcsHuteEg32BEfUotmmUkmZjpR3RpVHE8YQwt0ow3p6prwA1ME8WqDVZqrr8z6H8G+Kw==",
      "type": "package",
      "path": "system.runtime.compilerservices.unsafe/4.4.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "lib/netstandard1.0/System.Runtime.CompilerServices.Unsafe.dll",
        "lib/netstandard1.0/System.Runtime.CompilerServices.Unsafe.xml",
        "lib/netstandard2.0/System.Runtime.CompilerServices.Unsafe.dll",
        "lib/netstandard2.0/System.Runtime.CompilerServices.Unsafe.xml",
        "ref/netstandard1.0/System.Runtime.CompilerServices.Unsafe.dll",
        "ref/netstandard1.0/System.Runtime.CompilerServices.Unsafe.xml",
        "ref/netstandard2.0/System.Runtime.CompilerServices.Unsafe.dll",
        "ref/netstandard2.0/System.Runtime.CompilerServices.Unsafe.xml",
        "system.runtime.compilerservices.unsafe.4.4.0.nupkg.sha512",
        "system.runtime.compilerservices.unsafe.nuspec",
        "useSharedDesignerContext.txt",
        "version.txt"
      ]
    },
    "System.Runtime.Extensions/4.3.0": {
      "sha512": "guW0uK0fn5fcJJ1tJVXYd7/1h5F+pea1r7FLSOz/f8vPEqbR2ZAknuRDvTQ8PzAilDveOxNjSfr0CHfIQfFk8g==",
      "type": "package",
      "path": "system.runtime.extensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.Runtime.Extensions.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.Runtime.Extensions.dll",
        "ref/netcore50/System.Runtime.Extensions.dll",
        "ref/netcore50/System.Runtime.Extensions.xml",
        "ref/netcore50/de/System.Runtime.Extensions.xml",
        "ref/netcore50/es/System.Runtime.Extensions.xml",
        "ref/netcore50/fr/System.Runtime.Extensions.xml",
        "ref/netcore50/it/System.Runtime.Extensions.xml",
        "ref/netcore50/ja/System.Runtime.Extensions.xml",
        "ref/netcore50/ko/System.Runtime.Extensions.xml",
        "ref/netcore50/ru/System.Runtime.Extensions.xml",
        "ref/netcore50/zh-hans/System.Runtime.Extensions.xml",
        "ref/netcore50/zh-hant/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/System.Runtime.Extensions.dll",
        "ref/netstandard1.0/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/de/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/es/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/fr/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/it/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/ja/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/ko/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/ru/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/zh-hans/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/zh-hant/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/System.Runtime.Extensions.dll",
        "ref/netstandard1.3/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/de/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/es/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/fr/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/it/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/ja/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/ko/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/ru/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/zh-hans/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/zh-hant/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/System.Runtime.Extensions.dll",
        "ref/netstandard1.5/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/de/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/es/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/fr/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/it/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/ja/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/ko/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/ru/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/zh-hans/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/zh-hant/System.Runtime.Extensions.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.runtime.extensions.4.3.0.nupkg.sha512",
        "system.runtime.extensions.nuspec"
      ]
    },
    "System.Runtime.Handles/4.3.0": {
      "sha512": "OKiSUN7DmTWeYb3l51A7EYaeNMnvxwE249YtZz7yooT4gOZhmTjIn48KgSsw2k2lYdLgTKNJw/ZIfSElwDRVgg==",
      "type": "package",
      "path": "system.runtime.handles/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/_._",
        "ref/netstandard1.3/System.Runtime.Handles.dll",
        "ref/netstandard1.3/System.Runtime.Handles.xml",
        "ref/netstandard1.3/de/System.Runtime.Handles.xml",
        "ref/netstandard1.3/es/System.Runtime.Handles.xml",
        "ref/netstandard1.3/fr/System.Runtime.Handles.xml",
        "ref/netstandard1.3/it/System.Runtime.Handles.xml",
        "ref/netstandard1.3/ja/System.Runtime.Handles.xml",
        "ref/netstandard1.3/ko/System.Runtime.Handles.xml",
        "ref/netstandard1.3/ru/System.Runtime.Handles.xml",
        "ref/netstandard1.3/zh-hans/System.Runtime.Handles.xml",
        "ref/netstandard1.3/zh-hant/System.Runtime.Handles.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.runtime.handles.4.3.0.nupkg.sha512",
        "system.runtime.handles.nuspec"
      ]
    },
    "System.Runtime.InteropServices/4.3.0": {
      "sha512": "uv1ynXqiMK8mp1GM3jDqPCFN66eJ5w5XNomaK2XD+TuCroNTLFGeZ+WCmBMcBDyTFKou3P6cR6J/QsaqDp7fGQ==",
      "type": "package",
      "path": "system.runtime.interopservices/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.Runtime.InteropServices.dll",
        "lib/net463/System.Runtime.InteropServices.dll",
        "lib/portable-net45+win8+wpa81/_._",
        "lib/win8/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.Runtime.InteropServices.dll",
        "ref/net463/System.Runtime.InteropServices.dll",
        "ref/netcore50/System.Runtime.InteropServices.dll",
        "ref/netcore50/System.Runtime.InteropServices.xml",
        "ref/netcore50/de/System.Runtime.InteropServices.xml",
        "ref/netcore50/es/System.Runtime.InteropServices.xml",
        "ref/netcore50/fr/System.Runtime.InteropServices.xml",
        "ref/netcore50/it/System.Runtime.InteropServices.xml",
        "ref/netcore50/ja/System.Runtime.InteropServices.xml",
        "ref/netcore50/ko/System.Runtime.InteropServices.xml",
        "ref/netcore50/ru/System.Runtime.InteropServices.xml",
        "ref/netcore50/zh-hans/System.Runtime.InteropServices.xml",
        "ref/netcore50/zh-hant/System.Runtime.InteropServices.xml",
        "ref/netcoreapp1.1/System.Runtime.InteropServices.dll",
        "ref/netstandard1.1/System.Runtime.InteropServices.dll",
        "ref/netstandard1.1/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/de/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/es/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/fr/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/it/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/ja/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/ko/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/ru/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/zh-hans/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/zh-hant/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/System.Runtime.InteropServices.dll",
        "ref/netstandard1.2/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/de/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/es/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/fr/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/it/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/ja/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/ko/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/ru/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/zh-hans/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/zh-hant/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/System.Runtime.InteropServices.dll",
        "ref/netstandard1.3/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/de/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/es/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/fr/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/it/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/ja/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/ko/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/ru/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/zh-hans/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/zh-hant/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/System.Runtime.InteropServices.dll",
        "ref/netstandard1.5/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/de/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/es/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/fr/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/it/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/ja/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/ko/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/ru/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/zh-hans/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/zh-hant/System.Runtime.InteropServices.xml",
        "ref/portable-net45+win8+wpa81/_._",
        "ref/win8/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.runtime.interopservices.4.3.0.nupkg.sha512",
        "system.runtime.interopservices.nuspec"
      ]
    },
    "System.Runtime.Serialization.Formatters/4.3.0": {
      "sha512": "KT591AkTNFOTbhZlaeMVvfax3RqhH1EJlcwF50Wm7sfnBLuHiOeZRRKrr1ns3NESkM20KPZ5Ol/ueMq5vg4QoQ==",
      "type": "package",
      "path": "system.runtime.serialization.formatters/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Runtime.Serialization.Formatters.dll",
        "lib/netstandard1.4/System.Runtime.Serialization.Formatters.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Runtime.Serialization.Formatters.dll",
        "ref/netstandard1.3/System.Runtime.Serialization.Formatters.dll",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.runtime.serialization.formatters.4.3.0.nupkg.sha512",
        "system.runtime.serialization.formatters.nuspec"
      ]
    },
    "System.Runtime.Serialization.Primitives/4.3.0": {
      "sha512": "Wz+0KOukJGAlXjtKr+5Xpuxf8+c8739RI1C+A2BoQZT+wMCCoMDDdO8/4IRHfaVINqL78GO8dW8G2lW/e45Mcw==",
      "type": "package",
      "path": "system.runtime.serialization.primitives/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net46/System.Runtime.Serialization.Primitives.dll",
        "lib/netcore50/System.Runtime.Serialization.Primitives.dll",
        "lib/netstandard1.3/System.Runtime.Serialization.Primitives.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net46/System.Runtime.Serialization.Primitives.dll",
        "ref/netcore50/System.Runtime.Serialization.Primitives.dll",
        "ref/netcore50/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/de/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/es/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/fr/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/it/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/ja/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/ko/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/ru/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/zh-hans/System.Runtime.Serialization.Primitives.xml",
        "ref/netcore50/zh-hant/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/System.Runtime.Serialization.Primitives.dll",
        "ref/netstandard1.0/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/de/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/es/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/fr/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/it/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/ja/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/ko/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/ru/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/zh-hans/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.0/zh-hant/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/System.Runtime.Serialization.Primitives.dll",
        "ref/netstandard1.3/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/de/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/es/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/fr/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/it/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/ja/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/ko/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/ru/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/zh-hans/System.Runtime.Serialization.Primitives.xml",
        "ref/netstandard1.3/zh-hant/System.Runtime.Serialization.Primitives.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/System.Runtime.Serialization.Primitives.dll",
        "system.runtime.serialization.primitives.4.3.0.nupkg.sha512",
        "system.runtime.serialization.primitives.nuspec"
      ]
    },
    "System.Text.Encoding/4.3.0": {
      "sha512": "BiIg+KWaSDOITze6jGQynxg64naAPtqGHBwDrLaCtixsa5bKiR8dpPOHA7ge3C0JJQizJE+sfkz1wV+BAKAYZw==",
      "type": "package",
      "path": "system.text.encoding/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Text.Encoding.dll",
        "ref/netcore50/System.Text.Encoding.xml",
        "ref/netcore50/de/System.Text.Encoding.xml",
        "ref/netcore50/es/System.Text.Encoding.xml",
        "ref/netcore50/fr/System.Text.Encoding.xml",
        "ref/netcore50/it/System.Text.Encoding.xml",
        "ref/netcore50/ja/System.Text.Encoding.xml",
        "ref/netcore50/ko/System.Text.Encoding.xml",
        "ref/netcore50/ru/System.Text.Encoding.xml",
        "ref/netcore50/zh-hans/System.Text.Encoding.xml",
        "ref/netcore50/zh-hant/System.Text.Encoding.xml",
        "ref/netstandard1.0/System.Text.Encoding.dll",
        "ref/netstandard1.0/System.Text.Encoding.xml",
        "ref/netstandard1.0/de/System.Text.Encoding.xml",
        "ref/netstandard1.0/es/System.Text.Encoding.xml",
        "ref/netstandard1.0/fr/System.Text.Encoding.xml",
        "ref/netstandard1.0/it/System.Text.Encoding.xml",
        "ref/netstandard1.0/ja/System.Text.Encoding.xml",
        "ref/netstandard1.0/ko/System.Text.Encoding.xml",
        "ref/netstandard1.0/ru/System.Text.Encoding.xml",
        "ref/netstandard1.0/zh-hans/System.Text.Encoding.xml",
        "ref/netstandard1.0/zh-hant/System.Text.Encoding.xml",
        "ref/netstandard1.3/System.Text.Encoding.dll",
        "ref/netstandard1.3/System.Text.Encoding.xml",
        "ref/netstandard1.3/de/System.Text.Encoding.xml",
        "ref/netstandard1.3/es/System.Text.Encoding.xml",
        "ref/netstandard1.3/fr/System.Text.Encoding.xml",
        "ref/netstandard1.3/it/System.Text.Encoding.xml",
        "ref/netstandard1.3/ja/System.Text.Encoding.xml",
        "ref/netstandard1.3/ko/System.Text.Encoding.xml",
        "ref/netstandard1.3/ru/System.Text.Encoding.xml",
        "ref/netstandard1.3/zh-hans/System.Text.Encoding.xml",
        "ref/netstandard1.3/zh-hant/System.Text.Encoding.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.text.encoding.4.3.0.nupkg.sha512",
        "system.text.encoding.nuspec"
      ]
    },
    "System.Text.Encoding.Extensions/4.3.0": {
      "sha512": "YVMK0Bt/A43RmwizJoZ22ei2nmrhobgeiYwFzC4YAN+nue8RF6djXDMog0UCn+brerQoYVyaS+ghy9P/MUVcmw==",
      "type": "package",
      "path": "system.text.encoding.extensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Text.Encoding.Extensions.dll",
        "ref/netcore50/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/de/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/es/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/fr/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/it/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/ja/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/ko/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/ru/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/zh-hans/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/zh-hant/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/System.Text.Encoding.Extensions.dll",
        "ref/netstandard1.0/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/de/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/es/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/fr/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/it/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/ja/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/ko/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/ru/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/zh-hans/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/zh-hant/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/System.Text.Encoding.Extensions.dll",
        "ref/netstandard1.3/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/de/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/es/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/fr/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/it/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/ja/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/ko/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/ru/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/zh-hans/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/zh-hant/System.Text.Encoding.Extensions.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.text.encoding.extensions.4.3.0.nupkg.sha512",
        "system.text.encoding.extensions.nuspec"
      ]
    },
    "System.Text.RegularExpressions/4.3.0": {
      "sha512": "RpT2DA+L660cBt1FssIE9CAGpLFdFPuheB7pLpKpn6ZXNby7jDERe8Ua/Ne2xGiwLVG2JOqziiaVCGDon5sKFA==",
      "type": "package",
      "path": "system.text.regularexpressions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net463/System.Text.RegularExpressions.dll",
        "lib/netcore50/System.Text.RegularExpressions.dll",
        "lib/netstandard1.6/System.Text.RegularExpressions.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net463/System.Text.RegularExpressions.dll",
        "ref/netcore50/System.Text.RegularExpressions.dll",
        "ref/netcore50/System.Text.RegularExpressions.xml",
        "ref/netcore50/de/System.Text.RegularExpressions.xml",
        "ref/netcore50/es/System.Text.RegularExpressions.xml",
        "ref/netcore50/fr/System.Text.RegularExpressions.xml",
        "ref/netcore50/it/System.Text.RegularExpressions.xml",
        "ref/netcore50/ja/System.Text.RegularExpressions.xml",
        "ref/netcore50/ko/System.Text.RegularExpressions.xml",
        "ref/netcore50/ru/System.Text.RegularExpressions.xml",
        "ref/netcore50/zh-hans/System.Text.RegularExpressions.xml",
        "ref/netcore50/zh-hant/System.Text.RegularExpressions.xml",
        "ref/netcoreapp1.1/System.Text.RegularExpressions.dll",
        "ref/netstandard1.0/System.Text.RegularExpressions.dll",
        "ref/netstandard1.0/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/de/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/es/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/fr/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/it/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/ja/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/ko/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/ru/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/zh-hans/System.Text.RegularExpressions.xml",
        "ref/netstandard1.0/zh-hant/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/System.Text.RegularExpressions.dll",
        "ref/netstandard1.3/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/de/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/es/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/fr/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/it/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/ja/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/ko/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/ru/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/zh-hans/System.Text.RegularExpressions.xml",
        "ref/netstandard1.3/zh-hant/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/System.Text.RegularExpressions.dll",
        "ref/netstandard1.6/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/de/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/es/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/fr/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/it/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/ja/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/ko/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/ru/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/zh-hans/System.Text.RegularExpressions.xml",
        "ref/netstandard1.6/zh-hant/System.Text.RegularExpressions.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.text.regularexpressions.4.3.0.nupkg.sha512",
        "system.text.regularexpressions.nuspec"
      ]
    },
    "System.Threading/4.3.0": {
      "sha512": "VkUS0kOBcUf3Wwm0TSbrevDDZ6BlM+b/HRiapRFWjM5O0NS0LviG0glKmFK+hhPDd1XFeSdU1GmlLhb2CoVpIw==",
      "type": "package",
      "path": "system.threading/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.Threading.dll",
        "lib/netstandard1.3/System.Threading.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Threading.dll",
        "ref/netcore50/System.Threading.xml",
        "ref/netcore50/de/System.Threading.xml",
        "ref/netcore50/es/System.Threading.xml",
        "ref/netcore50/fr/System.Threading.xml",
        "ref/netcore50/it/System.Threading.xml",
        "ref/netcore50/ja/System.Threading.xml",
        "ref/netcore50/ko/System.Threading.xml",
        "ref/netcore50/ru/System.Threading.xml",
        "ref/netcore50/zh-hans/System.Threading.xml",
        "ref/netcore50/zh-hant/System.Threading.xml",
        "ref/netstandard1.0/System.Threading.dll",
        "ref/netstandard1.0/System.Threading.xml",
        "ref/netstandard1.0/de/System.Threading.xml",
        "ref/netstandard1.0/es/System.Threading.xml",
        "ref/netstandard1.0/fr/System.Threading.xml",
        "ref/netstandard1.0/it/System.Threading.xml",
        "ref/netstandard1.0/ja/System.Threading.xml",
        "ref/netstandard1.0/ko/System.Threading.xml",
        "ref/netstandard1.0/ru/System.Threading.xml",
        "ref/netstandard1.0/zh-hans/System.Threading.xml",
        "ref/netstandard1.0/zh-hant/System.Threading.xml",
        "ref/netstandard1.3/System.Threading.dll",
        "ref/netstandard1.3/System.Threading.xml",
        "ref/netstandard1.3/de/System.Threading.xml",
        "ref/netstandard1.3/es/System.Threading.xml",
        "ref/netstandard1.3/fr/System.Threading.xml",
        "ref/netstandard1.3/it/System.Threading.xml",
        "ref/netstandard1.3/ja/System.Threading.xml",
        "ref/netstandard1.3/ko/System.Threading.xml",
        "ref/netstandard1.3/ru/System.Threading.xml",
        "ref/netstandard1.3/zh-hans/System.Threading.xml",
        "ref/netstandard1.3/zh-hant/System.Threading.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/System.Threading.dll",
        "system.threading.4.3.0.nupkg.sha512",
        "system.threading.nuspec"
      ]
    },
    "System.Threading.Tasks/4.3.0": {
      "sha512": "LbSxKEdOUhVe8BezB/9uOGGppt+nZf6e1VFyw6v3DN6lqitm0OSn2uXMOdtP0M3W4iMcqcivm2J6UgqiwwnXiA==",
      "type": "package",
      "path": "system.threading.tasks/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Threading.Tasks.dll",
        "ref/netcore50/System.Threading.Tasks.xml",
        "ref/netcore50/de/System.Threading.Tasks.xml",
        "ref/netcore50/es/System.Threading.Tasks.xml",
        "ref/netcore50/fr/System.Threading.Tasks.xml",
        "ref/netcore50/it/System.Threading.Tasks.xml",
        "ref/netcore50/ja/System.Threading.Tasks.xml",
        "ref/netcore50/ko/System.Threading.Tasks.xml",
        "ref/netcore50/ru/System.Threading.Tasks.xml",
        "ref/netcore50/zh-hans/System.Threading.Tasks.xml",
        "ref/netcore50/zh-hant/System.Threading.Tasks.xml",
        "ref/netstandard1.0/System.Threading.Tasks.dll",
        "ref/netstandard1.0/System.Threading.Tasks.xml",
        "ref/netstandard1.0/de/System.Threading.Tasks.xml",
        "ref/netstandard1.0/es/System.Threading.Tasks.xml",
        "ref/netstandard1.0/fr/System.Threading.Tasks.xml",
        "ref/netstandard1.0/it/System.Threading.Tasks.xml",
        "ref/netstandard1.0/ja/System.Threading.Tasks.xml",
        "ref/netstandard1.0/ko/System.Threading.Tasks.xml",
        "ref/netstandard1.0/ru/System.Threading.Tasks.xml",
        "ref/netstandard1.0/zh-hans/System.Threading.Tasks.xml",
        "ref/netstandard1.0/zh-hant/System.Threading.Tasks.xml",
        "ref/netstandard1.3/System.Threading.Tasks.dll",
        "ref/netstandard1.3/System.Threading.Tasks.xml",
        "ref/netstandard1.3/de/System.Threading.Tasks.xml",
        "ref/netstandard1.3/es/System.Threading.Tasks.xml",
        "ref/netstandard1.3/fr/System.Threading.Tasks.xml",
        "ref/netstandard1.3/it/System.Threading.Tasks.xml",
        "ref/netstandard1.3/ja/System.Threading.Tasks.xml",
        "ref/netstandard1.3/ko/System.Threading.Tasks.xml",
        "ref/netstandard1.3/ru/System.Threading.Tasks.xml",
        "ref/netstandard1.3/zh-hans/System.Threading.Tasks.xml",
        "ref/netstandard1.3/zh-hant/System.Threading.Tasks.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.threading.tasks.4.3.0.nupkg.sha512",
        "system.threading.tasks.nuspec"
      ]
    },
    "System.Threading.Tasks.Extensions/4.3.0": {
      "sha512": "npvJkVKl5rKXrtl1Kkm6OhOUaYGEiF9wFbppFRWSMoApKzt2PiPHT2Bb8a5sAWxprvdOAtvaARS9QYMznEUtug==",
      "type": "package",
      "path": "system.threading.tasks.extensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/netstandard1.0/System.Threading.Tasks.Extensions.dll",
        "lib/netstandard1.0/System.Threading.Tasks.Extensions.xml",
        "lib/portable-net45+win8+wp8+wpa81/System.Threading.Tasks.Extensions.dll",
        "lib/portable-net45+win8+wp8+wpa81/System.Threading.Tasks.Extensions.xml",
        "system.threading.tasks.extensions.4.3.0.nupkg.sha512",
        "system.threading.tasks.extensions.nuspec"
      ]
    },
    "System.Xml.ReaderWriter/4.3.0": {
      "sha512": "GrprA+Z0RUXaR4N7/eW71j1rgMnEnEVlgii49GZyAjTH7uliMnrOU3HNFBr6fEDBCJCIdlVNq9hHbaDR621XBA==",
      "type": "package",
      "path": "system.xml.readerwriter/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net46/System.Xml.ReaderWriter.dll",
        "lib/netcore50/System.Xml.ReaderWriter.dll",
        "lib/netstandard1.3/System.Xml.ReaderWriter.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net46/System.Xml.ReaderWriter.dll",
        "ref/netcore50/System.Xml.ReaderWriter.dll",
        "ref/netcore50/System.Xml.ReaderWriter.xml",
        "ref/netcore50/de/System.Xml.ReaderWriter.xml",
        "ref/netcore50/es/System.Xml.ReaderWriter.xml",
        "ref/netcore50/fr/System.Xml.ReaderWriter.xml",
        "ref/netcore50/it/System.Xml.ReaderWriter.xml",
        "ref/netcore50/ja/System.Xml.ReaderWriter.xml",
        "ref/netcore50/ko/System.Xml.ReaderWriter.xml",
        "ref/netcore50/ru/System.Xml.ReaderWriter.xml",
        "ref/netcore50/zh-hans/System.Xml.ReaderWriter.xml",
        "ref/netcore50/zh-hant/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/System.Xml.ReaderWriter.dll",
        "ref/netstandard1.0/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/de/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/es/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/fr/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/it/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/ja/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/ko/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/ru/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/zh-hans/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.0/zh-hant/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/System.Xml.ReaderWriter.dll",
        "ref/netstandard1.3/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/de/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/es/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/fr/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/it/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/ja/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/ko/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/ru/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/zh-hans/System.Xml.ReaderWriter.xml",
        "ref/netstandard1.3/zh-hant/System.Xml.ReaderWriter.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.xml.readerwriter.4.3.0.nupkg.sha512",
        "system.xml.readerwriter.nuspec"
      ]
    },
    "System.Xml.XmlDocument/4.3.0": {
      "sha512": "lJ8AxvkX7GQxpC6GFCeBj8ThYVyQczx2+f/cWHJU8tjS7YfI6Cv6bon70jVEgs2CiFbmmM8b9j1oZVx0dSI2Ww==",
      "type": "package",
      "path": "system.xml.xmldocument/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Xml.XmlDocument.dll",
        "lib/netstandard1.3/System.Xml.XmlDocument.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Xml.XmlDocument.dll",
        "ref/netstandard1.3/System.Xml.XmlDocument.dll",
        "ref/netstandard1.3/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/de/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/es/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/fr/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/it/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/ja/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/ko/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/ru/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/zh-hans/System.Xml.XmlDocument.xml",
        "ref/netstandard1.3/zh-hant/System.Xml.XmlDocument.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.xml.xmldocument.4.3.0.nupkg.sha512",
        "system.xml.xmldocument.nuspec"
      ]
    }
  },
  "projectFileDependencyGroups": {
    ".NETCoreApp,Version=v2.0": [
      "Microsoft.Extensions.Configuration >= 2.0.0",
      "Microsoft.NETCore.App >= 2.0.0",
      "Newtonsoft.Json >= 10.0.3"
    ]
  },
  "packageFolders": {
    "C:\\Users\\Mats\\.nuget\\packages\\": {},
    "C:\\Program Files\\dotnet\\sdk\\NuGetFallbackFolder": {}
  },
  "project": {
    "version": "1.0.0",
    "restoreSettings": {
      "hideWarningsAndErrors": true
    },
    "restore": {
      "projectUniqueName": "D:\\Skoleting\\master\\master\\master.csproj",
      "projectName": "master",
      "projectPath": "D:\\Skoleting\\master\\master\\master.csproj",
      "packagesPath": "C:\\Users\\Mats\\.nuget\\packages\\",
      "outputPath": "D:\\Skoleting\\master\\master\\obj\\",
      "projectStyle": "PackageReference",
      "fallbackFolders": [
        "C:\\Program Files\\dotnet\\sdk\\NuGetFallbackFolder"
      ],
      "configFilePaths": [
        "C:\\Users\\Mats\\AppData\\Roaming\\NuGet\\NuGet.Config",
        "C:\\Program Files (x86)\\NuGet\\Config\\Microsoft.VisualStudio.Offline.config"
      ],
      "originalTargetFrameworks": [
        "netcoreapp2.0"
      ],
      "sources": {
        "C:\\Program Files (x86)\\Microsoft SDKs\\NuGetPackages\\": {},
        "https://api.nuget.org/v3/index.json": {}
      },
      "frameworks": {
        "netcoreapp2.0": {
          "projectReferences": {}
        }
      },
      "warningProperties": {
        "warnAsError": [
          "NU1605"
        ]
      }
    },
    "frameworks": {
      "netcoreapp2.0": {
        "dependencies": {
          "Microsoft.Extensions.Configuration": {
            "target": "Package",
            "version": "[2.0.0, )"
          },
          "Microsoft.NETCore.App": {
            "target": "Package",
            "version": "[2.0.0, )",
            "autoReferenced": true
          },
          "Newtonsoft.Json": {
            "target": "Package",
            "version": "[10.0.3, )"
          }
        },
        "imports": [
          "net461"
        ],
        "assetTargetFallback": true,
        "warn": true
      }
    }
  }
}
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blob 6592�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using Newtonsoft.Json;

namespace master.SpotifyAPI
{
    class SpotifyAPIPublic
    {
        private HttpClient HttpClient;
        private string ApiBase = "https://api.spotify.com/v1/";
        // private string Callback;
        private ClietTokenManager TokenManager;

        public SpotifyAPIPublic()
        {
            this.HttpClient = new HttpClient();
            this.TokenManager = new ClietTokenManager(ref this.HttpClient);
        }

        private Task<HttpResponseMessage> GetAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetAsync(uri);
        }

        private Task<string> GetStringAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetStringAsync(uri);
        }

        public JObject GetSpotifyResource(string spotifyUri)
        {
            string[] subStrings = spotifyUri.Split(':');
            string endpoint = String.Format("{0}s/{1}", subStrings[1], subStrings[2]);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public List<JObject> GetMultipleSpotifyResources(string[] spotifyUris)
        {
            List<JObject> retVal = new List<JObject>();

            Dictionary<string, IEnumerable<string>> uriDict = new Dictionary<string, IEnumerable<string>>();
            uriDict["tracks"] = spotifyUris.Where(elem => elem.Split(":")[1] == "track");
            uriDict["albums"] = spotifyUris.Where(elem => elem.Split(":")[1] == "album");
            uriDict["artists"] = spotifyUris.Where(elem => elem.Split(":")[1] == "artist");
            var taskList = generateTasks(uriDict);
            Console.WriteLine("Number of tasks: " + taskList.Count);
            while (taskList.Count > 0)
            {
                int index = Task.WaitAny(taskList.ToArray());
                Task<string> task = (Task<string>)taskList[index];
                // Task<HttpResponseMessage> task = (Task<HttpResponseMessage>)taskList[index];
                taskList.RemoveAt(index);
                // Console.WriteLine(task.Result.RequestMessage.RequestUri);
                JObject result = JObject.Parse(task.Result);
                // JObject result = JObject.Parse(task.Result.Content.ReadAsStringAsync().Result);

                // UPDATE WITH result.ContainsKey when newtonsoft.json is updated
                //Console.WriteLine(result.ToString());
                JArray resultArr = JArray.Parse("[]");
                try
                {
                    resultArr = result.ContainsKey("tracks") ? (JArray)result["tracks"] :
                        result.ContainsKey("albums") ? (JArray)result["albums"] : (JArray)result["artists"];
                }
                catch (Exception e)
                {
                    Console.WriteLine(result["tracks"].Count());
                    Console.WriteLine(result["albums"].Count());
                    Console.WriteLine(result["artists"].Count());
                    Console.WriteLine(result.ToString());
                }
                // TODO extract correct array
                foreach (JToken elem in resultArr)
                {
                    retVal.Add((JObject)elem);
                }
            }
            return retVal;
        }

        private List<Task> generateTasks(Dictionary<string, IEnumerable<string>> uriDict)
        {
            List<Task> taskList = new List<Task>();
            foreach (var kv in uriDict)
            {
                List<List<string>> subList = new List<List<string>>();
                List<string> value = kv.Value.ToList();
                int n = 20;
                while (value.Count > 0)
                {
                    if (value.Count > 20)
                    {
                        n = 20;
                    }
                    else
                    {
                        n = value.Count;
                    }
                    subList.Add(value.GetRange(0, n));
                    value.RemoveRange(0, n);
                }
                foreach (var list in subList)
                {
                    var idList = list.Select(elem => elem.Split(":")[2]);
                    var getParameters = string.Join(',', idList);
                    taskList.Add(GetStringAsyncValidToken(string.Format("{0}{1}?ids={2}", this.ApiBase, kv.Key, getParameters)));
                    // taskList.Add(GetAsyncValidToken(string.Format("{0}{1}?ids={2}", this.ApiBase, kv.Key, getParameters)));
                }
            }
            return taskList;
        }

        public List<JObject> GetArtistAlbums(string artistURI)
        {
            List<JObject> retVal = new List<JObject>();
            string uri = string.Format("{0}artists/{1}/albums", ApiBase, artistURI.Split(':')[2]);

            string result = GetStringAsyncValidToken(uri).Result;
            var albums = JObject.Parse(result);
            JArray array = (JArray)albums["items"];
            foreach (JObject album in array)
            {
                retVal.Add(album);
            }
            return retVal;
        }
        /*
        public JObject GetTrack(string trackID)
        {
            string endpoint = String.Format("tracks/{0}", trackID);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public JObject getArist(string artistID)
        {
            string endpoint = String.Format("artists/{0}", artistID);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public JToken getAlbum(string albumID)
        {
            string endpoint = String.Format("albums/{0}", albumID);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }
        */
    }
}
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blob 1016�using System;
using System.Collections.Generic;
using System.Text;
using master.SpotifyAPI;
using Newtonsoft.Json.Linq;

namespace master.UserService
{
    class UserService
    {
        private string AccessToken;
        private DateTime TokenExpiresAt;
        private string RefreshToken;
        //private List<Notification> OutboundNotifications { get; }
        private DateTime LastNotificationUpdate;
        

        public UserService(string id, JObject postResponse)
        {
            
        }
        /*
        public void UpdateNewNotifications()
        {
            List<string> ids = Api.getUnnotifiedAlbums(this.LastNotificationUpdate);
            List<double> scores = new List<double>();
            List<double> costs = new List<double>();
            foreach (string id in ids)
            {
                scores.Add(SingleFunctions.evaluateTrack(id, Api));
                costs.Add(Api.());
            }


        }
        */

    }
}
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blob 534�using System;
using System.Collections.Generic;
using System.Text;

namespace master.Scheduling
{
    abstract class Scheduler
    {
        List<INotification> notifications;
        string userID;

        protected Scheduler(string userID, List<INotification> unsortedNotifications)
        {
            this.userID = userID;
            notifications = unsortedNotifications;
        }

        protected abstract void sendNotification();

        protected abstract void orderNotifications();

    }
}
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blob 5571�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Http;
using System.Threading;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using master.UserService;
using master.Firebase;

namespace master.HttpService
{
    class HttpWorker
    {
        private HttpListener listener;
        private bool stopFlag;
        private HttpClient HttpClient;
        private Dictionary<string, UserAgent> Users;
        private Dictionary<string, object> classStore;
        private FirebaseInitializer FBI;

        // private Mutex UserMutex;

        public HttpWorker(Dictionary<string, object> classStore)
        {
            this.listener = new HttpListener();
            this.stopFlag = false;
            this.Users = (Dictionary<string, UserAgent>) classStore["Users"];
            this.classStore = classStore;
            this.FBI = new FirebaseInitializer();
            // this.UserMutex = userMutex;
        }

        public async Task ListenAndServeAsync(HttpClient httpClient = null)
        {
            this.HttpClient = httpClient ?? new HttpClient();
            HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string projectIP = HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            try
            { 
                listener.Prefixes.Add(string.Format("http://{0}:80/", projectIP));
                listener.Start();
            }
            catch (Exception e)
            {
                Console.WriteLine(e);
                listener.Stop();
                return;
            }
            while (!stopFlag)
            {
                try
                { 
                    HttpListenerContext context = await listener.GetContextAsync();
                    Console.WriteLine("Received Context");
                    string rawUrl = context.Request.RawUrl;
                    Task handle;
                    switch (rawUrl.Split('?')[0])
                    {
                        case "/":
                            Console.WriteLine("slash");
                            try
                            {
                                handle = HandleGenericAsync(context);
                            }
                            catch(AggregateException ae)
                            {
                                foreach(var e in ae.InnerExceptions)
                                {
                                    Console.WriteLine(e.Message);
                                }
                            }
                            break;
                        case "/callback":
                            Console.WriteLine("Callback");
                            handle = HandleCallback(context);
                            break;
                        default:
                            Console.WriteLine("Received URL that triggered no action");
                            break;
                    }
                }
                catch(Exception e)
                {
                    Console.WriteLine(e);
                }
            }
        }

        private async Task HandleGenericAsync(HttpListenerContext context)
        {
            if (context.Request.HttpMethod != HttpMethod.Post.Method)
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.Request404(), 404);
                return;
            }

            var streamReader = new System.IO.StreamReader(context.Request.InputStream);
            JObject req = JObject.Parse(streamReader.ReadToEnd());


            HttpListenerResponse listenerResponse = context.Response;
            string responseString = "";

            Console.WriteLine(req);
            switch (req["msg_type"].ToString())
            {
                case "new_user":
                    string fbt = req["firebase_token"].ToString();
                    //string id = req["device_id"].ToString();
                    FBI.addNewUser(fbt);
                    FBI.sendUrl(fbt);
                    HttpHelpers.RespondHTTP(context, "", 202);
                    break;
                default:
                    HttpHelpers.RespondHTTP(context, HttpHelpers.Request404(), 404);
                    break;
            }


            //string id = queryParams["id"];
            //Users[id].mutex.WaitOne();
            //Users[id].UpdateConstraints(queryParams);
            //Users[id].mutex.Close();
        }

        private async Task HandleCallback(HttpListenerContext context)
        {
            var queryParams = context.Request.QueryString;
            // Create new user
            // Need to get some ID
            if (!FBI.UserInitialized(queryParams["state"]))
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.LoginFailedHTML(), 400);
            }
            UserAgent user = new UserAgent(FBI.GetString(queryParams["state"]), classStore);
            HttpHelpers.RespondHTTP(context, HttpHelpers.LoginSuccessHTML(), 200);
            user.initSpotify(queryParams);
            Console.WriteLine("Starting User");
            user.Start();
            Users.Add(queryParams["state"], user);
        }

        public void Stop()
        {
            this.stopFlag = true;
            listener.Abort();
            listener.Close();
        }

    }
}
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blob 131�{
  "ExpandedNodes": [
    "",
    "\\helpers"
  ],
  "SelectedNode": "\\Program.cs",
  "PreviewInSolutionExplorer": false
}
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commit 226�tree 00654ac017ecc9848db08cf8bc796cbeebb9d529
parent c7a42f4330f1e89b4be389de0366afb5fd892594
author root <mats.jonassen@lyse.net> 1522251686 +0200
committer root <mats.jonassen@lyse.net> 1522251686 +0200

Work from wednesday
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blob 6020�using System;
using System.Security.Cryptography.X509Certificates;
using System.Text;
using Google.Apis.Auth.OAuth2;
using System.Net.Http;
using Newtonsoft.Json.Linq;
using System.Security.Cryptography;
using Google.Apis.Http;
using System.IO;
using System.Web;

namespace master.Firebase
{
    class FirebaseCredentials
    {

        ConfigurableHttpClient httpClient;
        ServiceCredential credential;


        public FirebaseCredentials()
        {
            /*
            this.googleCredential = GoogleCredential.FromFile
                (@"/home/matsj54/dotnet/fir-notificationexample-5fee4-firebase-adminsdk-sm5lk-83352d176d.json")
                .CreateScoped("https://www.googleapis.com/auth/firebase.messaging").UnderlyingCredential
                as ServiceAccountCredential;
            */
            string path = @"/home/matsj54/dotnet/fir-notificationexample-5fee4-firebase-adminsdk-sm5lk-83352d176d.json";

            string jsonCredential = File.ReadAllText(path);
            this.httpClient = new ConfigurableHttpClient(new ConfigurableMessageHandler(new HttpClientHandler()));
            credential = GoogleCredential.FromJson(jsonCredential).CreateScoped("https://www.googleapis.com/auth/firebase.messaging").UnderlyingCredential as ServiceCredential;

            credential.Initialize(httpClient);
            //googleCredential.Initialize(httpClient);
        }

        private string GetAuthToken()
        {
            return credential.GetAccessTokenForRequestAsync().Result;
        }

        private HttpRequestMessage GenerateRequest(HttpContent content)
        {
            Console.WriteLine("generating request");
            HttpRequestMessage req = new HttpRequestMessage(HttpMethod.Post, "https://fcm.googleapis.com/v1/projects/fir-notificationexample-5fee4/messages:send");
            string authToken = GetAuthToken();
            //Console.WriteLine($"Token: {authToken}");
            req.Headers.Add("Authorization", "Bearer " + authToken);
            req.Content = content;
            return req;
        }

        public void SendNotification(INotification notification, string userToken, string id)
        {
            JObject reqBody = new JObject();
            //reqBody["validate_only"] = true;
            JObject message = notification.PushNotification;
            message["data"]["msg_type"] = "notification";
            message["data"]["msg_id"] = id;
            message["token"] = userToken;
            reqBody["message"] = message;
            Console.WriteLine(reqBody);
            var req = GenerateRequest(new StringContent(reqBody.ToString()));
            HttpResponseMessage response = httpClient.SendAsync(req).Result;

            Console.WriteLine("FBC response follows");
            Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }

        public void SendBatch(INotification[] notifications, string userToken, string id)
        {
            JObject reqBody = new JObject();
            //reqBody["validate_only"] = true;
            JArray messages = new JArray();
            foreach(var notification in notifications)
            {
                messages.Add(notification.PushNotification);
            }
            JObject message = new JObject();
            message["data"]["msg_type"] = "notification_batch";
            message["data"]["msg_id"] = id;
            message["data"]["notifications"] = messages;
            message["token"] = userToken;
            reqBody["message"] = message;
            var req = GenerateRequest(new StringContent(reqBody.ToString()));
            HttpResponseMessage response = httpClient.SendAsync(req).Result;
            Console.WriteLine("FBC response follows");
            Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }
        /*
        public void SendNotificationToAll(INotification notification)
        {
            JObject reqBody = new JObject();
            reqBody["validate_only"] = false;
            JObject message = notification.PushNotification;
            message["token"] = userToken;
            reqBody["message"] = message;
            Console.WriteLine(reqBody);
            var req = GenerateRequest(new StringContent(reqBody.ToString()));

            HttpResponseMessage response = httpClient.SendAsync(req).Result;

            Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }
        */
        public void SendUrl(string fbToken)
        {
            SHA256 sha = SHA256.Create();
            byte[] input = Encoding.UTF8.GetBytes(fbToken);
            var shaBytes = sha.ComputeHash(input);
            string state = Convert.ToBase64String(shaBytes);
            state = HttpUtility.UrlEncode(state);

            string spotifyUrl = string.Format(@"https://accounts.spotify.com/authorize/?"
                + "client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&"
                + "redirect_uri=http%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&"
                + "scope=user-read-private%20user-follow-read&state={0}", state);

            Console.WriteLine(spotifyUrl);
            JObject reqBody = new JObject();
            //reqBody["validate_only"] = false;
            JObject message = new JObject();
            message["token"] = fbToken;
            JObject data = new JObject();
            data["msg_type"] = "spotify_url";
            data["spotify_url"] = spotifyUrl;
            message["data"] = data;
            message["name"] = "testName";
            reqBody["message"] = message;
            var content = new StringContent(reqBody.ToString());
            var request = GenerateRequest(content);
            HttpResponseMessage responseMessage = httpClient.SendAsync(request).Result;

            Console.WriteLine(responseMessage.Content.ReadAsStringAsync().Result);
        }
    }
}
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blob 2792�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;

namespace master.HttpService
{
    static class HttpHelpers
    {
        public static void RespondHTTP(HttpListenerContext context, string responseString, int statusCode)
        {
            HttpListenerResponse listenerResponse = context.Response;
            listenerResponse.StatusCode = statusCode;
            Encoding encoding = Encoding.UTF8;
            byte[] responseBytes = encoding.GetBytes(responseString);
            // Get a response stream and write the response to it.
            listenerResponse.ContentLength64 = responseBytes.Length;
            System.IO.Stream output = listenerResponse.OutputStream;
            output.Write(responseBytes, 0, responseBytes.Length);
            output.Close();
        }

        public static string LoginSuccessHTML()
        {
            return "<HTML>" +
                "<BODY>" +
                "<h2>" +
                "Login complete" +
                "</h2>" +
                "<script type=\"text/javascript\">" +
                "Android.sendClientReply(\"SUCCESS\")" +
                "</script>" +
                "</BODY>" +
                "</HTML>";
        }

        public static string LoginFailedHTML()
        {
            return "<HTML>" +
                "<BODY>" +
                "<h2>" +
                "Login failed, token not found" +
                "</h2>" +
                "<script type=\"text/javascript\">" +
                "Android.sendClientReply(\"FAILURE\")" +
                "</script>" +
                "</BODY>" +
                "</HTML>";
        }

        public static string Request404()
        {
            return "<HTML>" +
                "<BODY>" +
                "<h2>" +
                "Message type not supported or found: 404" +
                "</h2>" +
                "</BODY>" +
                "</HTML>";
        }

        public static List<KeyValuePair<string, string>> GeneratePostParams(string code, string clientID, string clientSecret, string callback)
        {
            List<KeyValuePair<string, string>> postBodyParams = new List<KeyValuePair<string, string>>();
            postBodyParams.Add(new KeyValuePair<string, string>("grant_type", "authorization_code"));
            postBodyParams.Add(new KeyValuePair<string, string>("code", code));
            postBodyParams.Add(new KeyValuePair<string, string>("redirect_uri", callback));

            postBodyParams.Add(new KeyValuePair<string, string>("client_id", clientID));
            postBodyParams.Add(new KeyValuePair<string, string>("client_secret", clientSecret));

            return postBodyParams;
        }

    }
}
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blob 1684�using System;
using System.Collections.Generic;
using master.SpotifyAPI;
using master.Classifiers;
using Accord.MachineLearning.DecisionTrees;
using Accord.Math.Optimization.Losses;

namespace master
{
    class Program
    {

        static void Main(string[] args)
        {
            // string spotifyAPI = "https://api.spotify.com/v1/";
            // string albumsearch = spotifyAPI + "albums/27lj323rr5ku9aEUwanp99";
            //string oAuthToken = "BQBwskarmtSWNp2LLRoz1gdrxBxRMNPOxXAFlwgA6dzDJth3e_aqrCEp23A1_JklmMp8UFfMtdH_iQQpSR87kXYfbVJ1wBkSjhzGUIacJarBDHGKHHAgHdiLRFHg4-5lzB0G5ikUum7qSvt0kOLH5w6MvdI";
            //var api = spotifyAPIClient.newClientWithAuth();
            //SpotifyAPIClient api = new SpotifyAPIClient(oAuthToken);
            //SpotifyAPIClient api = SpotifyAPIClient.newClientWithAuth();

            /*
            List<string> unnotified = api.getUnnotifiedAlbums(new DateTime(2017, 8, 15));

            List<Notification> outBoundNotifications = new List<Notification>();
            
            foreach (string album in unnotified)
            {
                Notification notification = new Notification(album, SingleFunctions.EvaluateAlbum(album, api), api.estimateAlbumCost(album));
                Console.WriteLine(
                    string.Format(
                        "AlbumID: {0}, Score: {1}, Cost: {2}", album, notification.RegressorScore, notification.Cost));
            }
            */

            SpotifyAPIPublic api = new SpotifyAPIPublic();
            //api.testToken();

            Console.WriteLine("Readline");
            Console.ReadLine();

        }
    }
}
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blob 4366�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Http;
using System.Threading;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using master.UserService;

namespace master.HttpService
{
    class HttpWorker
    {
        private HttpListener listener;
        private bool stopFlag;
        private HttpClient HttpClient;
        private Dictionary<string, UserAgent> Users;
        private Dictionary<string, object> classStore;
        // private Mutex UserMutex;

        public HttpWorker(Dictionary<string, object> classStore)
        {
            this.listener = new HttpListener();
            this.stopFlag = false;
            this.Users = (Dictionary<string, UserAgent>) classStore["Users"];
            this.classStore = classStore;
            // this.UserMutex = userMutex;
        }

        public async Task ListenAndServeAsync(HttpClient httpClient = null)
        {
            this.HttpClient = httpClient ?? new HttpClient();
            HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string projectIP = HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            try
            { 
                listener.Prefixes.Add(string.Format("http://{0}:80/", projectIP));
                listener.Start();
            }
            catch (Exception e)
            {
                Console.WriteLine(e);
                listener.Stop();
                return;
            }
            while (!stopFlag)
            {
                try
                { 
                    HttpListenerContext context = await listener.GetContextAsync();
                    Console.WriteLine("Received Context");
                    string rawUrl = context.Request.RawUrl;
                    switch (rawUrl.Split('?')[0])
                    {
                        case "/updateUser":
                            HandleUpdateUser(context);
                            break;
                        case "/callback":
                            HandleCallback(context);
                            break;
                        default:
                            Console.WriteLine("Received URL that triggered no action");
                            break;
                    }
                }
                catch(Exception e)
                {
                    Console.WriteLine(e);
                }
            }
        }

        private void HandleUpdateUser(HttpListenerContext context)
        {

        }

        private void HandleCallback(HttpListenerContext context)
        {
            var queryParams = context.Request.QueryString;
            string authCode = queryParams["code"];
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            string callback = string.Format("http://{0}/callback", globalIP);
            var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

            var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
            JObject responseJson = JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);

            // Create new user
            // Need to get some ID
            string id = "placeholderID";
            //UserMutex.WaitOne();
            UserAgent user = new UserAgent(id, responseJson, classStore);
            HttpHelpers.RespondHTTP(context, HttpHelpers.LoginSuccessHTML());
            user.UpdateOutboundResources();
            Users.Add(id, user);
            //UserMutex.ReleaseMutex();
        }

        public void Stop()
        {
            this.stopFlag = true;
            listener.Abort();
            listener.Close();
        }

    }
}
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blob 4129�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using master.UserService;
using Newtonsoft.Json.Linq;

namespace master.Notification
{
    class SpotifyNotification : INotification
    {
        private JObject pushNotification;
        private double score;
        private string uri;
        private SpotifyData SpotifyData;
        private double dataCost;
        private bool UserIsFollowing;
        //private double powerCost;

        public JObject PushNotification
        {
            get => pushNotification;
        }
        public double Score
        {
            get
            {
                if (score < -1)
                {
                    ScoreNotification();
                }
                return score;
            }

            set
            {
                score = value;
            }
        }

        public string Uri
        {
            get => uri;
        }

        public double DataCost
        {
            get
            {
                if (dataCost > 0.0)
                {
                    return dataCost;
                }
                return CalculateDataCost();
            }
        }

        public SpotifyNotification(string uri, SpotifyData data, bool userIsFollowing)
        {
            string type = uri.Split(":")[1];
            if (!(type == "track" || type == "album"))
            {
                throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }
            this.uri = uri;
            this.SpotifyData = data;
            dataCost = 0.0;
            score = -2.0;
            this.UserIsFollowing = userIsFollowing;
            GenerateNotification();
        }

        public void GenerateNotification()
        {
            JObject track = GetTrackFromURI();

            this.pushNotification = new JObject();
            JObject data = new JObject();
            data["track_url"] = track["preview_url"];
            data["artists"] = track["artists"][0]["name"];
            data["name"] = track["name"];
            pushNotification["data"] = data;
        }

        private JObject GetTrackFromURI()
        {
            switch (uri.Split(':')[1])
            {
                case "track":
                    return SpotifyData.GetSpotifyResource(uri);
                case "album":
                    JObject album = SpotifyData.GetSpotifyResource(uri);
                    string trackUri = album["tracks"]["items"][0]["uri"].ToString();
                    return SpotifyData.GetSpotifyResource(trackUri);
                default:
                    throw new Exception("Unsupported notification uri");
            }
        }

        private double CalculateDataCost()
        {
            string preview = GetPreview();
            byte[] previewBytes = Convert.FromBase64String(preview);
            byte[] notificationBytes = Encoding.UTF8.GetBytes(pushNotification.ToString());
            dataCost = previewBytes.Length + notificationBytes.Length;
            return dataCost;
        }

        private string GetPreview()
        {
            string type = Uri.Split(":")[1];

            switch (type)
            {
                case "track":
                    return SpotifyData.GetPreview(Uri);
                case "album":
                    JObject album = SpotifyData.GetSpotifyResource(Uri);
                    JArray tracks = (JArray)album["tracks"]["items"];
                    JObject firstTrack = SpotifyData.GetSpotifyResource(tracks[0].ToString());
                    return SpotifyData.GetPreview(Uri);
                default:
                    throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }

        }

        public void ScoreNotification()
        {
            this.score = EvaluationFunctions.EvaluateResource(Uri, SpotifyData, UserIsFollowing);
        }
    }
}
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blob 14036�using System;
using System.Text;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;
using System.Threading;
using master.HttpService;
using System.Collections.Specialized;
using master.Firebase;
using System.Security.Cryptography;
using master.Selection;


namespace master.UserService
{
    class UserAgent
    {
        //private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<INotification> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;
        public Mutex mutex;
        private string waitingforID;
        private JObject update;
        private bool isWaitingForUpdate;
        private FirebaseCredentials FBC;
        
        private double currNetwork;
        private double powerConstraint;
        private int networkConstraint;
        private string validationString;
        private string firebaseToken;

        public UserAgent(string fbToken, Dictionary<string, object> classStore)
        {
            //this.UserId = id;
            this.firebaseToken = fbToken;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            //HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<INotification>();
            FollowedArtists = new List<string>();
            this.mutex = new Mutex();
            this.FBC = (FirebaseCredentials) classStore["FirebaseCredentials"];
            this.isWaitingForUpdate = false;
        }

        public void initSpotify(NameValueCollection queryParams)
        {
            JObject postResponse = getInitResponse(queryParams);
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(HttpClient, postResponse);
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2015, 09, 01);
        }

        private JObject getInitResponse(NameValueCollection queryParams)
        {
            string authCode = queryParams["code"];
            try
            {
                this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
                string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
                string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
                string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
                string callback = string.Format("http://{0}/callback", globalIP);
                var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

                var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
                return JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return new JObject();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        public void UpdateConstraints(JObject queryParams)
        {
            //currPower = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            currNetwork = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams[""].ToString()));
            validationString = queryParams["validation"].ToString();
        }

        public bool CheckValidation(string sentValidation)
        {
            return validationString == sentValidation;
        }

        public void UpdateCurrentConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            powerConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            networkConstraint = int.Parse(System.Web.HttpUtility.UrlDecode(queryParams["network"]));
        }

        public List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            mutex.WaitOne();
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            var notificationsWithoutScore = newObjects.Select(obj => notificationFactory.GetNotification(obj["uri"].ToString(), this));
            var validNotifications = notificationsWithoutScore.Where(elem => elem.DataCost != int.MaxValue);
            var notifications = ScoreNotificationsBatch(validNotifications.ToArray());
            Console.WriteLine(notifications.Length);
            OutboundNotifications.AddRange(notifications);
            LastNotificationUpdate = DateTime.Now;
            mutex.ReleaseMutex();
        }
        /*
        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }
        */

        private INotification[] ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications = nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<INotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            UpdateUsersFollowedArtists();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = EvaluationFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            return scoredNotifications.ToArray();
        }
        /*
        private void updateNotificationsAndSend()
        {
            INotification[] notifications = GenerateNotifications();
            notifications = ScoreNotificationsBatch(notifications);
            GreedyScheduler scheduler = new GreedyScheduler();

        }*/

        public void SendNotifications(INotification[] notifications, string id)
        {
            Console.WriteLine("sending notification");
            if (notifications.Length == 1)
            {
                FBC.SendNotification(notifications[0], firebaseToken, id);
            }
            else
            {
                FBC.SendBatch(notifications, firebaseToken, id);
            }
        }

        public void DeliverUpdate(JObject postMessage)
        {
            mutex.WaitOne();
            update = postMessage;
            mutex.ReleaseMutex();
        }

        private string getID()
        {
            var uris = OutboundNotifications.Select(not => not.Uri);
            string urisAsString = String.Join("", uris);
            SHA256 sHA256 = SHA256.Create();
            string toHash = urisAsString + firebaseToken + DateTime.Now.ToString();
            var shaBytes = sHA256.ComputeHash(Encoding.UTF8.GetBytes(toHash));
            return Convert.ToBase64String(shaBytes);
        }

        public async Task Start()
        {
            while (true)
            {
                if (false)
                {
                    try
                    {
                        UpdateOutboundResources();
                        performanceTesting.testPerformance(firebaseToken, "greedy", OutboundNotifications, 100000, 1000000000, 200000);
                        performanceTesting.testPerformance(firebaseToken, "dynamic", OutboundNotifications, 100000, 1000000000, 200000);
                        Console.WriteLine("tests complete");
                        return;
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                }
                UpdateOutboundResources();
                if (OutboundNotifications.Count > 0)
                {
                    Selector scheduler;
                    /*
                    try
                    {
                         scheduler = new DynamicSelector(OutboundNotifications, networkConstraint);
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                    */
                    try
                    {
                        scheduler = new DynamicSelector(OutboundNotifications, 4000000);
                        var greedyscheduler = new GreedySelector(OutboundNotifications, 4000000);
                        var batch = scheduler.getSelection();
                        greedyscheduler.getSelection();
                        SendNotifications(batch, getID());
                        // TODO: make sure the notifications confirmed send
                        foreach (var not in batch)
                        {
                            OutboundNotifications.Remove(not);
                        }
                        Task timer = Task.Run(() => Thread.Sleep(10000));
                        while (!timer.IsCompleted)
                        {
                            mutex.WaitOne();
                            // wait for update here
                            mutex.ReleaseMutex();
                        }
                    }
                    catch (Exception e)
                    {
                        if (e is SelectionException)
                        {
                            Console.WriteLine("Scheduling complete");
                        }
                        else
                        {
                            Console.WriteLine(e.Message);
                            Console.WriteLine(e.StackTrace);
                        }
                    }
                }
                Thread.Sleep(600000);
            }

        }
    }
}
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blob 1117�
Microsoft Visual Studio Solution File, Format Version 12.00
# Visual Studio 15
VisualStudioVersion = 15.0.27130.2024
MinimumVisualStudioVersion = 10.0.40219.1
Project("{FAE04EC0-301F-11D3-BF4B-00C04F79EFBC}") = "master", "master\master.csproj", "{19BF4374-19D7-443D-905C-D4CBAD4713C5}"
EndProject
Global
	GlobalSection(SolutionConfigurationPlatforms) = preSolution
		Debug|Any CPU = Debug|Any CPU
		Release|Any CPU = Release|Any CPU
	EndGlobalSection
	GlobalSection(ProjectConfigurationPlatforms) = postSolution
		{19BF4374-19D7-443D-905C-D4CBAD4713C5}.Debug|Any CPU.ActiveCfg = Debug|Any CPU
		{19BF4374-19D7-443D-905C-D4CBAD4713C5}.Debug|Any CPU.Build.0 = Debug|Any CPU
		{19BF4374-19D7-443D-905C-D4CBAD4713C5}.Release|Any CPU.ActiveCfg = Release|Any CPU
		{19BF4374-19D7-443D-905C-D4CBAD4713C5}.Release|Any CPU.Build.0 = Release|Any CPU
	EndGlobalSection
	GlobalSection(SolutionProperties) = preSolution
		HideSolutionNode = FALSE
	EndGlobalSection
	GlobalSection(ExtensibilityGlobals) = postSolution
		SolutionGuid = {8751A77A-1BBA-45AB-B4AA-10D54F8D8287}
	EndGlobalSection
EndGlobal











master – Kopi/.git/objects/d2/aef651d7564edad0c52454fc7f445b8284ba52

master – Kopi/.git/objects/d2/aef651d7564edad0c52454fc7f445b8284ba52









master – Kopi/.git/objects/d2/c966b0760b9b2a02a703b5d016beab75de51e2

master – Kopi/.git/objects/d2/c966b0760b9b2a02a703b5d016beab75de51e2









master – Kopi/.git/objects/d3/3251fe43689126bde71fe339b1ec98ed714dc5

master – Kopi/.git/objects/d3/3251fe43689126bde71fe339b1ec98ed714dc5









master – Kopi/.git/objects/d3/61d05aa56099a3b7647d8c0f944ae03a4b6a0e

master – Kopi/.git/objects/d3/61d05aa56099a3b7647d8c0f944ae03a4b6a0e


blob 1677�using System;
using master.helpers;
using master.Classifiers;
using Accord.MachineLearning.DecisionTrees;
using Accord.Math.Optimization.Losses;

namespace master
{
    class Program
    {

        static void Main(string[] args)
        {
            // string spotifyAPI = "https://api.spotify.com/v1/";
            // string albumsearch = spotifyAPI + "albums/27lj323rr5ku9aEUwanp99";
            string oAuthToken = "BQBvt0KGRU8m4EUK3uMO-TUat5r4WbYHlEAssgfWS3uuS5gUPDm_x3okQG1pcbm-ED0ioZ8EM8cBnbB9yGuEj-bUesSQSZ5coFXEi8facvM7UvxEEHctS8ICH9kR7jmiGDuqjHAL7BaZyjVKRYYGFeNM";
            //var api = spotifyAPIClient.newClientWithAuth();
            spotifyAPIClient api = new spotifyAPIClient(oAuthToken);
            singleFunctions.evaluateTrack("35TaaWIRV1bTuWvgJ52dsf", api);


            /*
            utilityClassifier classifier = new utilityClassifier();
            classifier.loadData("C:masterData/richnotedb.sql");
            */
            /*
            (double[][] features, int[] classes) = loadFunctions.loadCSV(@"E:masterData/spotify-click-data.csv");

            Console.WriteLine(features.Length + " " + classes.Length);

            var teacher = new RandomForestLearning()
            {
                NumberOfTrees = 1,
            };

            var randomForest = teacher.Learn(features, classes);
            Console.WriteLine("Finished learning model");
            double error = new ZeroOneLoss(classes).Loss(randomForest.Decide(features));

            Console.WriteLine(error);
            */

            Console.WriteLine("Readline");
            Console.ReadLine();

        }
    }
}
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blob 356�using System;
using System.Collections.Generic;
using System.Text;
using Google.Apis.Auth.OAuth2;
using System.Net.Http;

namespace master
{
    static class FirebaseFunctions
    {
        public static string GetAccessToken(HttpClient client)
        {

            UserCredential credential = new UserCredential();
        }
    }
}
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blob 2936�using System;
using System.Collections.Generic;
using System.Text;
using master.SpotifyAPI;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;

namespace master.UserService
{
    class UserService
    {
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<string> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;

        public UserService(string id, JObject postResponse, ref HttpClient client, SpotifyData data)
        {
            this.HttpClient = client;
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(ref client, postResponse);
            this.Data = data;
        }
        /*
        public void UpdateNewNotifications()
        {
            List<string> ids = Api.getUnnotifiedAlbums(this.LastNotificationUpdate);
            List<double> scores = new List<double>();
            List<double> costs = new List<double>();
            foreach (string id in ids)
            {
                scores.Add(SingleFunctions.evaluateTrack(id, Api));
                costs.Add(Api.());
            }
        }
        */

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        private List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            var item = result["artists"]["items"].First;
            var artistIDs = new List<string>();

            while (item != null)
            {
                artistIDs.Add(item["uri"].ToString());
                item = item.Next;
            }
            this.FollowedArtists = artistIDs;
            return artistIDs;
        }

        private void UpdateOutboundResources()
        {
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            foreach (JObject album in albums)
            {
                string releaseDate = album["release_date"].ToString();
            }

        }
    }
}
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blob 498�<Project Sdk="Microsoft.NET.Sdk">

  <PropertyGroup>
    <OutputType>Exe</OutputType>
    <TargetFramework>netcoreapp2.0</TargetFramework>
  </PropertyGroup>

  <ItemGroup>
    <PackageReference Include="Accord.MachineLearning" Version="3.8.0" />
    <PackageReference Include="Microsoft.Extensions.Configuration" Version="2.0.0" />
    <PackageReference Include="Newtonsoft.Json" Version="10.0.3" />
  </ItemGroup>

  <ItemGroup>
    <Folder Include="Classifiers\" />
  </ItemGroup>

</Project>
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blob 4407�using System;
using System.Collections.Generic;
using System.Linq;
using System.Net.Http;
using System.Text;
using System.IO;
using Newtonsoft.Json.Linq;

namespace master.Selection
{
    class FIFOSelector : Selector
    {
        private List<INotification> sortedArray;
        private SpotifyData data;

        public FIFOSelector(List<INotification> unsortedNotifications, long dataconstraint, SpotifyData data) : base(unsortedNotifications, dataconstraint)
        {
            this.data = data;
        }

        public override INotification[] getSelection()
        {
            orderNotifications();
            long totalData = 0;
            int i = 0;
            var retVal = new List<INotification>();
            while (totalData < dataConstraint && sortedArray.Count > 0)
            {
                var next = sortedArray[i];
                i++;
                if (i >= sortedArray.Count)
                {
                    break;
                }
                if (totalData + next.DataCost > dataConstraint)
                {
                    continue;
                }
                retVal.Add(next);
                totalData += next.DataCost;
            }
            /*
            foreach (var elem in retVal)
            {
                Console.WriteLine($"greedy selection: {elem.Uri}, {elem.Score}, {elem.DataCost}");
            }
            */
            //double totalscore = retVal.Sum(elem => elem.Score);
            return retVal.ToArray();
        }

        public override INotification[] nextBatch()
        {
            if (sortedArray.Count <= 0)
            {
                throw new SelectionException();
            }
            var retVal = sortedArray[sortedArray.Count - 1];
            sortedArray.RemoveAt(sortedArray.Count - 1);
            return new INotification[] { retVal };
        }

        public void orderNotifications()
        {
            var items = new List<INotification>(notifications);
            items.Sort(compareNotificationsDate);
            this.sortedArray = items;
        }

        public DateTime GetReleaseDate(INotification not)
        {
            JObject notObj = data.GetSpotifyResource(not.Uri);
            string dateString = "";
            string precision = "";
            switch (not.Uri.Split(':')[1])
            {
                case "album":
                    dateString = notObj["release_date"].ToString();
                    precision = notObj["release_date_precision"].ToString();
                    break;
                case "track":
                    dateString = notObj["album"]["release_date"].ToString();
                    precision = notObj["album"]["release_date_precision"].ToString();
                    break;
            }

            int year = 1;
            int month = 1;
            int day = 1;
            switch (precision)
            {
                case "year":
                    year = int.Parse(dateString);
                    break;
                case "month":
                    string[] monthSplit = dateString.Split("-");
                    year = int.Parse(monthSplit[0]);
                    month = int.Parse(monthSplit[1]);
                    break;
                case "day":
                    string[] daySplit = dateString.Split("-");
                    year = int.Parse(daySplit[0]);
                    month = int.Parse(daySplit[1]);
                    day = int.Parse(daySplit[2]);
                    break;
            }

            return new DateTime(year, month, day);
        }

        private int compareNotificationsDate(INotification notX, INotification notY)
        {
            try
            {
                DateTime dateX = GetReleaseDate(notX);
                DateTime dateY = GetReleaseDate(notY);

                if (dateX < dateY)
                {
                    return -1;
                }
                else if (dateX == dateY)
                {
                    return 0;
                }
                return 1;
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return 0;
        }

    }
}
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commit 224�tree 85620ca73bd9fac63cce7c64a3d3411cc8f418c3
parent 66b49bea4287d9c65533e20f634d8695bc958fc5
author root <mats.jonassen@lyse.net> 1520695553 +0100
committer root <mats.jonassen@lyse.net> 1520695553 +0100

Updated gitignore
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blob 1025�using System;
using System.Collections.Generic;
using System.Text;
using master.UserService;
using master.HttpService;
using master.SpotifyAPI;

namespace master
{
    class Start
    {
        static void Main(string[] args)
        { 
            Dictionary<string, UserAgent> Users = new Dictionary<string, UserAgent>();
            SpotifyAPIPublic api = new SpotifyAPIPublic();
            SpotifyData data = new SpotifyData(api);

            HttpWorker serverWorker = new HttpWorker(ref Users, ref data);
            Console.WriteLine("Starting listen loop");
            serverWorker.ListenAndServeAsync();
            Console.WriteLine("Loop started");
            Console.ReadLine();
            serverWorker.Stop();

            // Connect URL: https://accounts.spotify.com/authorize/?client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&redirect_uri=http%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&scope=user-read-private%20user-follow-read&state=34fFs29kd09
        }
    }
}
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commit 306�tree 11e4a26493f520e4d04fdbf3fc5330f666b207e8
parent 418a6f4ef1ac82ad55bf1933386a482ecc4b3da7
parent 2f1fd3f346abfb814bdf828dc8d1b9e89a159653
author root <mats.jonassen@lyse.net> 1527158680 +0200
committer root <mats.jonassen@lyse.net> 1527158680 +0200

Merge branch 'master' of github.com:Jonassen/master
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commit 229�tree da8da63e38533e3e311d4035bbeb555231df7e8f
parent 207c21ed2c2e36b2ac25c6b59fd883325e203e02
author Mats Jonassen <matsj54@gmail.com> 1524177063 +0200
committer Mats Jonassen <matsj54@gmail.com> 1524177063 +0200

Work from thur
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commit 240�tree 1d763ab082c5797b3602b05a1df322e026f61810
parent 8a34006ad16257d86fbc5a9e497feec75c7c8433
author root <mats.jonassen@lyse.net> 1520684572 +0100
committer root <mats.jonassen@lyse.net> 1520684572 +0100

added spotifyAPICLient for laptop
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blob 149�{
  "version": 1,
  "dgSpecHash": "4660+912OV+NkEY3ci6HlS5nbizGJLxolYigIxM7m6ZOJzbiTyIn9bxKXC8DZl/hkajrtCPyjSkqTA//ZMHHxA==",
  "success": true
}










master – Kopi/.git/objects/d9/9dd928caf3a2762189fbde1518a4a5e2dd26d2

master – Kopi/.git/objects/d9/9dd928caf3a2762189fbde1518a4a5e2dd26d2









master – Kopi/.git/objects/d9/cf2761eb5375b152ddbb79c4b58d7b9453e098

master – Kopi/.git/objects/d9/cf2761eb5375b152ddbb79c4b58d7b9453e098









master – Kopi/.git/objects/da/45f27d6ff9c410f181a06a4d58aada2d60aaa6

master – Kopi/.git/objects/da/45f27d6ff9c410f181a06a4d58aada2d60aaa6









master – Kopi/.git/objects/da/8da63e38533e3e311d4035bbeb555231df7e8f

master – Kopi/.git/objects/da/8da63e38533e3e311d4035bbeb555231df7e8f









master – Kopi/.git/objects/db/0722829bcc4b9ace31ce6b930cb7cc5f05d827

master – Kopi/.git/objects/db/0722829bcc4b9ace31ce6b930cb7cc5f05d827









master – Kopi/.git/objects/db/185f0dc8abe2adabcc9febac7db16d1593285a

master – Kopi/.git/objects/db/185f0dc8abe2adabcc9febac7db16d1593285a









master – Kopi/.git/objects/db/918a039468dc33b7a53df520e751c0fff6130c

master – Kopi/.git/objects/db/918a039468dc33b7a53df520e751c0fff6130c


blob 12692�using System;
using System.Text;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;
using System.Threading;
using master.HttpService;
using System.Collections.Specialized;
using master.Firebase;
using System.Security.Cryptography;
using master.Selection;


namespace master.UserService
{
    class UserAgent
    {
        //private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<INotification> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;
        public Mutex mutex;
        private string waitingforID;
        private JObject update;
        private bool isWaitingForUpdate;
        private FirebaseCredentials FBC;
        
        private double currNetwork;
        private double powerConstraint;
        private int networkConstraint;
        private string validationString;
        private string firebaseToken;

        public UserAgent(string fbToken, Dictionary<string, object> classStore)
        {
            //this.UserId = id;
            this.firebaseToken = fbToken;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            //HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<INotification>();
            FollowedArtists = new List<string>();
            this.mutex = new Mutex();
            this.FBC = (FirebaseCredentials) classStore["FirebaseCredentials"];
            this.isWaitingForUpdate = false;
        }

        public void initSpotify(NameValueCollection queryParams)
        {
            JObject postResponse = getInitResponse(queryParams);
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(HttpClient, postResponse);
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2018, 02, 20);
        }

        private JObject getInitResponse(NameValueCollection queryParams)
        {
            string authCode = queryParams["code"];
            try
            {
                this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
                string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
                string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
                string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
                string callback = string.Format("http://{0}/callback", globalIP);
                var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

                var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
                return JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return new JObject();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        public void UpdateConstraints(JObject queryParams)
        {
            //currPower = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            currNetwork = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams[""].ToString()));
            validationString = queryParams["validation"].ToString();
        }

        public bool CheckValidation(string sentValidation)
        {
            return validationString == sentValidation;
        }

        public void UpdateCurrentConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            powerConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            networkConstraint = int.Parse(System.Web.HttpUtility.UrlDecode(queryParams["network"]));
        }

        public List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            mutex.WaitOne();
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            var notificationsWithoutScore = newObjects.Select(obj => notificationFactory.GetNotification(obj["uri"].ToString(), this));
            var notifications = ScoreNotificationsBatch(notificationsWithoutScore.ToArray());
            OutboundNotifications.AddRange(notifications);
            LastNotificationUpdate = DateTime.Now;
            mutex.ReleaseMutex();
        }
        /*
        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }
        */

        private INotification[] ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications = nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<INotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            UpdateUsersFollowedArtists();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = EvaluationFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            return scoredNotifications.ToArray();
        }
        /*
        private void updateNotificationsAndSend()
        {
            INotification[] notifications = GenerateNotifications();
            notifications = ScoreNotificationsBatch(notifications);
            GreedyScheduler scheduler = new GreedyScheduler();

        }*/

        public void SendNotifications(INotification[] notifications, string id)
        {
            Console.WriteLine("sending notification");
            if (notifications.Length == 1)
            {
                FBC.SendNotification(notifications[0], firebaseToken, id);
            }
            else
            {
                FBC.SendBatch(notifications, firebaseToken, id);
            }
        }

        public void DeliverUpdate(JObject postMessage)
        {
            mutex.WaitOne();
            update = postMessage;
            mutex.ReleaseMutex();
        }

        private string getID()
        {
            var uris = OutboundNotifications.Select(not => not.Uri);
            string urisAsString = String.Join("", uris);
            SHA256 sHA256 = SHA256.Create();
            string toHash = urisAsString + firebaseToken + DateTime.Now.ToString();
            var shaBytes = sHA256.ComputeHash(Encoding.UTF8.GetBytes(toHash));
            return Convert.ToBase64String(shaBytes);
        }

        public async Task Start()
        {
            while (true)
            {
                UpdateOutboundResources();
                Console.WriteLine(OutboundNotifications.Count);
                if (OutboundNotifications.Count > 0)
                {
                    Selector scheduler;
                    try
                    {
                         scheduler = new GreedySelector(OutboundNotifications, networkConstraint);
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                    try
                    {
                        scheduler = new GreedySelector(OutboundNotifications, networkConstraint);
                        var batch = scheduler.nextBatch();
                        SendNotifications(scheduler.nextBatch(), getID());
                        // TODO: make sure the notifications confirmed send
                        foreach (var not in batch)
                        {
                            OutboundNotifications.Remove(not);
                        }
                        Task timer = Task.Run(() => Thread.Sleep(10000));
                        while (!timer.IsCompleted)
                        {
                            mutex.WaitOne();
                            // wait for update here
                            mutex.ReleaseMutex();
                        }
                    }
                    catch (SelectionException)
                    {
                        Console.WriteLine("Scheduling complete");
                    }
                }
                Thread.Sleep(600000);
            }

        }
    }
}











master – Kopi/.git/objects/db/d20087b844d66a1a0bca097c5eee919de4b5c7

master – Kopi/.git/objects/db/d20087b844d66a1a0bca097c5eee919de4b5c7









master – Kopi/.git/objects/dc/2b0798847df2d1ffc419d042f1c4200c34f6b7

master – Kopi/.git/objects/dc/2b0798847df2d1ffc419d042f1c4200c34f6b7









master – Kopi/.git/objects/dc/4bc2507f8629c1ccaa9f572ed54f5f30b5a4ae

master – Kopi/.git/objects/dc/4bc2507f8629c1ccaa9f572ed54f5f30b5a4ae


blob 5274�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Http;
using System.Threading;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using master.UserService;
using master.Firebase;

namespace master.HttpService
{
    class HttpWorker
    {
        private HttpListener listener;
        private bool stopFlag;
        private HttpClient HttpClient;
        private Dictionary<string, UserAgent> Users;
        private Dictionary<string, object> classStore;
        private FirebaseInitializer FBI;

        // private Mutex UserMutex;

        public HttpWorker(Dictionary<string, object> classStore)
        {
            this.listener = new HttpListener();
            this.stopFlag = false;
            this.Users = (Dictionary<string, UserAgent>) classStore["Users"];
            this.classStore = classStore;
            this.FBI = new FirebaseInitializer();
            // this.UserMutex = userMutex;
        }

        public async Task ListenAndServeAsync(HttpClient httpClient = null)
        {
            this.HttpClient = httpClient ?? new HttpClient();
            HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string projectIP = HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            try
            { 
                listener.Prefixes.Add(string.Format("http://{0}:80/", projectIP));
                listener.Start();
            }
            catch (Exception e)
            {
                Console.WriteLine(e);
                listener.Stop();
                return;
            }
            while (!stopFlag)
            {
                try
                { 
                    HttpListenerContext context = await listener.GetContextAsync();
                    Console.WriteLine("Received Context");
                    string rawUrl = context.Request.RawUrl;
                    Task handle;
                    switch (rawUrl.Split('?')[0])
                    {
                        case "/":
                            try
                            {
                                handle = HandleGenericAsync(context);
                            }
                            catch(AggregateException ae)
                            {
                                foreach(var e in ae.InnerExceptions)
                                {
                                    Console.WriteLine(e.Message);
                                }
                            }
                            break;
                        case "/callback":
                            handle = HandleCallback(context);
                            break;
                        default:
                            Console.WriteLine("Received URL that triggered no action");
                            break;
                    }
                }
                catch(Exception e)
                {
                    Console.WriteLine(e);
                }
            }
        }

        private async Task HandleGenericAsync(HttpListenerContext context)
        {
            if (context.Request.HttpMethod != HttpMethod.Post.Method)
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.Request404(), 404);
                return;
            }

            var streamReader = new System.IO.StreamReader(context.Request.InputStream);
            JObject req = JObject.Parse(streamReader.ReadToEnd());


            HttpListenerResponse listenerResponse = context.Response;
            string responseString = "";

            Console.WriteLine(req);
            switch (req["msg_type"].ToString())
            {
                case "new_user":
                    string fbt = req["firebase_token"].ToString();
                    //string id = req["device_id"].ToString();
                    FBI.addNewUser(fbt);
                    FBI.sendUrl(fbt);
                    HttpHelpers.RespondHTTP(context, "", 202);
                    break;
                default:
                    HttpHelpers.RespondHTTP(context, HttpHelpers.Request404(), 404);
                    break;
            }


            //string id = queryParams["id"];
            //Users[id].mutex.WaitOne();
            //Users[id].UpdateConstraints(queryParams);
            //Users[id].mutex.Close();
        }

        private async Task HandleCallback(HttpListenerContext context)
        {
            var queryParams = context.Request.QueryString;
            // Create new user
            // Need to get some ID
            if (!FBI.UserInitialized(queryParams["state"]))
            {
                return;
            }
            UserAgent user = new UserAgent(FBI.GetString(queryParams["state"]), classStore);
            HttpHelpers.RespondHTTP(context, HttpHelpers.LoginSuccessHTML(), 200);

            Users.Add(queryParams["state"], user);
        }

        public void Stop()
        {
            this.stopFlag = true;
            listener.Abort();
            listener.Close();
        }

    }
}
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blob 2341�using System;
using System.Collections.Generic;
using System.Text;
using master.UserService;
using master.HttpService;
using master.SpotifyAPI;
using master.Notification;
using System.Net.Http;
using master.Firebase;

namespace master
{
    class Start
    {
        static void Main(string[] args)
        {
            SpotifyAPIPublic api = new SpotifyAPIPublic();
            SpotifyData data = new SpotifyData(api);
            FirebaseCredentials FBC = new FirebaseCredentials();
            if (false)
            {
                //api.TestTimeout();
                FirebaseCredentials fbc = new FirebaseCredentials();
                SpotifyNotification not = new SpotifyNotification("spotify:track:5vtyFzfLkCSJvXEZFjQAa1", data, true);
                fbc.SendNotification(not, "fDsdxnODAes:APA91bFsEdZv86cKJY_pms0b-ssBhXke3KxnZhBO7jnPc8rBYkddKzrwOQLLQ4uMd4WqY_1BB2eYVPzeKmIUhAIrt7CVTgdEk6cNmZjCd2UQvDs2udr-FGJbo9GTJl0rLeCyUBLT6aPl", "test");
                Console.ReadLine();
                System.Environment.Exit(1);
            }


            Console.WriteLine("Starting main");
            Dictionary<string, UserAgent> Users = new Dictionary<string, UserAgent>();
            NotificationFactory notificationFactory = new NotificationFactory(data);
            

            Dictionary<string, object> classStore = new Dictionary<string, object>();
            HttpClient genericUseClient = new HttpClient();
            classStore["Users"] = Users;
            classStore["Api"] = api;
            classStore["SpotifyData"] = data;
            classStore["NotificationFactory"] = notificationFactory;
            classStore["HttpClient"] = genericUseClient;
            classStore["FirebaseCredentials"] = FBC;
            HttpWorker serverWorker = new HttpWorker(classStore);

            Console.WriteLine("Starting listen loop");
            serverWorker.ListenAndServeAsync();
            Console.WriteLine("Loop started");
            Console.ReadLine();
            serverWorker.Stop();

            // Connect URL: https://accounts.spotify.com/authorize/?client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&redirect_uri=http%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&scope=user-read-private%20user-follow-read&state=34fFs29kd09
        }
    }
}
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blob 555�<Project Sdk="Microsoft.NET.Sdk">

  <PropertyGroup>
    <OutputType>Exe</OutputType>
    <TargetFramework>netcoreapp2.0</TargetFramework>
    <StartupObject>master.Start</StartupObject>
  </PropertyGroup>

  <ItemGroup>
    <PackageReference Include="Accord.MachineLearning" Version="3.8.0" />
    <PackageReference Include="Google.Apis.Oauth2.v2" Version="1.33.0.1134" />
    <PackageReference Include="Microsoft.Extensions.Configuration" Version="2.0.1" />
    <PackageReference Include="Newtonsoft.Json" Version="11.0.1" />
  </ItemGroup>

</Project>
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blob 166�/masterDotnet/.vs
/masterDotnet/master/bin/
/masterDotnet/master/obj/
/masterDotnet/master/Debug/
/.vscode
/masterPython/__pycache__/
/masterDotnet/master/thesispro*
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blob 4127�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using master.UserService;
using Newtonsoft.Json.Linq;

namespace master.Notification
{
    class SpotifyNotification : INotification
    {
        private JObject pushNotification;
        private double score;
        private string uri;
        private SpotifyData SpotifyData;
        private double dataCost;
        private bool UserIsFollowing;
        //private double powerCost;

        public JObject PushNotification
        {
            get => pushNotification;
        }
        public double Score
        {
            get
            {
                if (score < -1)
                {
                    ScoreNotification();
                }
                return score;
            }

            set
            {
                score = value;
            }
        }

        public string Uri
        {
            get => uri;
        }

        public double DataCost
        {
            get
            {
                if (dataCost > 0.0)
                {
                    return dataCost;
                }
                return CalculateDataCost();
            }
        }

        public SpotifyNotification(string uri, SpotifyData data, bool userIsFollowing)
        {
            string type = uri.Split(":")[1];
            if (!(type == "track" || type == "album"))
            {
                throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }
            this.uri = uri;
            this.SpotifyData = data;
            dataCost = 0.0;
            score = -2.0;
            this.UserIsFollowing = userIsFollowing;
            GenerateNotification();
        }

        public void GenerateNotification()
        {
            JObject track = GetTrackFromURI();
            this.pushNotification = new JObject();
            JObject data = new JObject();
            data["track_url"] = track["preview_url"];
            data["artists"] = track["artists"][0]["name"];
            data["song"] = track["name"];
            pushNotification["data"] = data;
        }

        private JObject GetTrackFromURI()
        {
            switch (uri.Split(':')[1])
            {
                case "track":
                    return SpotifyData.GetSpotifyResource(uri);
                case "album":
                    JObject album = SpotifyData.GetSpotifyResource(uri);
                    string trackUri = album["tracks"]["items"][0]["uri"].ToString();
                    return SpotifyData.GetSpotifyResource(trackUri);
                default:
                    throw new Exception("Unsupported notification uri");
            }
        }

        private double CalculateDataCost()
        {
            string preview = GetPreview();
            byte[] previewBytes = Convert.FromBase64String(preview);
            byte[] notificationBytes = Encoding.UTF8.GetBytes(pushNotification.ToString());
            dataCost = previewBytes.Length + notificationBytes.Length;
            return dataCost;
        }

        private string GetPreview()
        {
            string type = Uri.Split(":")[1];

            switch (type)
            {
                case "track":
                    return SpotifyData.GetPreview(Uri);
                case "album":
                    JObject album = SpotifyData.GetSpotifyResource(Uri);
                    JArray tracks = (JArray)album["tracks"]["items"];
                    JObject firstTrack = SpotifyData.GetSpotifyResource(tracks[0].ToString());
                    return SpotifyData.GetPreview(Uri);
                default:
                    throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }

        }

        public void ScoreNotification()
        {
            this.score = EvaluationFunctions.EvaluateResource(Uri, SpotifyData, UserIsFollowing);
        }
    }
}
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commit 225�tree 71fbff2f0874bde3042ad2208d12e196b1744fb1
parent f0a848cb3372676ee02cbd76ed527da739d15603
author root <mats.jonassen@lyse.net> 1526760670 +0200
committer root <mats.jonassen@lyse.net> 1526760670 +0200

Work from saturday
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blob 3043�using System;
using System.Collections.Generic;
using System.Text;
using System.IO;
using master.Selection;
using System.Linq;

namespace master
{
    static class performanceTesting
    {
        public static void testPerformance(string selectorType, List<INotification> notifications, int minConstraint, int maxConstraint, int step)
        {
            long totalCost = 0;
            long totalScore = 0;
            int maxCost = 0;
            foreach (var not in notifications)
            {
                totalCost += not.DataCost;
                totalScore += not.Score;
                if (not.DataCost > maxConstraint)
                {
                    maxCost = not.DataCost;
                }
            }

            string filename = $"{selectorType}Test_{notifications.Count}notifications_{minConstraint},{maxConstraint},{step},{maxCost}.csv";
            Console.WriteLine($"Writing to file: {filename}");
            using (StreamWriter file = new StreamWriter($"/home/matsj54/testResults/{filename}"))
            {
                var inVal = new List<INotification>(notifications);
                file.WriteLine($"constraint,score,cost,numberofitems");
                for (int constraint = minConstraint; constraint <= maxConstraint; constraint += step)
                {
                    try
                    {
                        Console.WriteLine($"On loop {(constraint - minConstraint) / step} of {(maxConstraint - minConstraint) / step}");
                        if (constraint >= totalCost)
                        {
                            file.WriteLine($"{constraint},{totalScore},{totalCost},{notifications.Count}");
                            continue;
                        }
                        Selector selector = getSelector(selectorType, inVal, constraint);
                        var selection = selector.getSelection();
                        Console.WriteLine($"{constraint},{selection.Sum(elem => elem.Score)},{selection.Sum(elem => elem.DataCost)},{selection.Length}");
                        file.WriteLine($"{constraint},{selection.Sum(elem => elem.Score)},{selection.Sum(elem => elem.DataCost)},{selection.Length}");
                    }
                    catch(Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                }
            }
        }

        private static Selector getSelector(string selector, List<INotification> notifications, int constraint)
        {
            switch (selector)
            {
                case "greedy":
                    return new GreedySelector(notifications, constraint);
                case "dynamic":
                    return new DynamicSelector(notifications, constraint);
                default:
                    return new GreedySelector(notifications, constraint);
            }  
        }
    }
}
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blob 344�using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;

namespace master
{
    interface INotification
    {
        JObject PushNotification { get; }
        int Score { get; set; }
        string Uri { get; }
        int DataCost { get; }
        //double PowerCost { get; }
    }
}
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blob 14035�using System;
using System.Text;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;
using System.Threading;
using master.HttpService;
using System.Collections.Specialized;
using master.Firebase;
using System.Security.Cryptography;
using master.Selection;


namespace master.UserService
{
    class UserAgent
    {
        //private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<INotification> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;
        public Mutex mutex;
        private string waitingforID;
        private JObject update;
        private bool isWaitingForUpdate;
        private FirebaseCredentials FBC;
        
        private double currNetwork;
        private double powerConstraint;
        private int networkConstraint;
        private string validationString;
        private string firebaseToken;

        public UserAgent(string fbToken, Dictionary<string, object> classStore)
        {
            //this.UserId = id;
            this.firebaseToken = fbToken;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            //HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<INotification>();
            FollowedArtists = new List<string>();
            this.mutex = new Mutex();
            this.FBC = (FirebaseCredentials) classStore["FirebaseCredentials"];
            this.isWaitingForUpdate = false;
        }

        public void initSpotify(NameValueCollection queryParams)
        {
            JObject postResponse = getInitResponse(queryParams);
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(HttpClient, postResponse);
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2015, 09, 01);
        }

        private JObject getInitResponse(NameValueCollection queryParams)
        {
            string authCode = queryParams["code"];
            try
            {
                this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
                string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
                string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
                string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
                string callback = string.Format("http://{0}/callback", globalIP);
                var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

                var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
                return JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return new JObject();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        public void UpdateConstraints(JObject queryParams)
        {
            //currPower = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            currNetwork = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams[""].ToString()));
            validationString = queryParams["validation"].ToString();
        }

        public bool CheckValidation(string sentValidation)
        {
            return validationString == sentValidation;
        }

        public void UpdateCurrentConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            powerConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            networkConstraint = int.Parse(System.Web.HttpUtility.UrlDecode(queryParams["network"]));
        }

        public List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            mutex.WaitOne();
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            var notificationsWithoutScore = newObjects.Select(obj => notificationFactory.GetNotification(obj["uri"].ToString(), this));
            var validNotifications = notificationsWithoutScore.Where(elem => elem.DataCost != int.MaxValue);
            var notifications = ScoreNotificationsBatch(validNotifications.ToArray());
            Console.WriteLine(notifications.Length);
            OutboundNotifications.AddRange(notifications);
            LastNotificationUpdate = DateTime.Now;
            mutex.ReleaseMutex();
        }
        /*
        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }
        */

        private INotification[] ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications = nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<INotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            UpdateUsersFollowedArtists();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = EvaluationFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            return scoredNotifications.ToArray();
        }
        /*
        private void updateNotificationsAndSend()
        {
            INotification[] notifications = GenerateNotifications();
            notifications = ScoreNotificationsBatch(notifications);
            GreedyScheduler scheduler = new GreedyScheduler();

        }*/

        public void SendNotifications(INotification[] notifications, string id)
        {
            Console.WriteLine("sending notification");
            if (notifications.Length == 1)
            {
                FBC.SendNotification(notifications[0], firebaseToken, id);
            }
            else
            {
                FBC.SendBatch(notifications, firebaseToken, id);
            }
        }

        public void DeliverUpdate(JObject postMessage)
        {
            mutex.WaitOne();
            update = postMessage;
            mutex.ReleaseMutex();
        }

        private string getID()
        {
            var uris = OutboundNotifications.Select(not => not.Uri);
            string urisAsString = String.Join("", uris);
            SHA256 sHA256 = SHA256.Create();
            string toHash = urisAsString + firebaseToken + DateTime.Now.ToString();
            var shaBytes = sHA256.ComputeHash(Encoding.UTF8.GetBytes(toHash));
            return Convert.ToBase64String(shaBytes);
        }

        public async Task Start()
        {
            while (true)
            {
                if (true)
                {
                    try
                    {
                        UpdateOutboundResources();
                        performanceTesting.testPerformance(firebaseToken, "greedy", OutboundNotifications, 100000, 1000000000, 200000);
                        performanceTesting.testPerformance(firebaseToken, "dynamic", OutboundNotifications, 100000, 1000000000, 200000);
                        Console.WriteLine("tests complete");
                        return;
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                }
                UpdateOutboundResources();
                if (OutboundNotifications.Count > 0)
                {
                    Selector scheduler;
                    /*
                    try
                    {
                         scheduler = new DynamicSelector(OutboundNotifications, networkConstraint);
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                    */
                    try
                    {
                        scheduler = new DynamicSelector(OutboundNotifications, 4000000);
                        var greedyscheduler = new GreedySelector(OutboundNotifications, 4000000);
                        var batch = scheduler.getSelection();
                        greedyscheduler.getSelection();
                        SendNotifications(batch, getID());
                        // TODO: make sure the notifications confirmed send
                        foreach (var not in batch)
                        {
                            OutboundNotifications.Remove(not);
                        }
                        Task timer = Task.Run(() => Thread.Sleep(10000));
                        while (!timer.IsCompleted)
                        {
                            mutex.WaitOne();
                            // wait for update here
                            mutex.ReleaseMutex();
                        }
                    }
                    catch (Exception e)
                    {
                        if (e is SelectionException)
                        {
                            Console.WriteLine("Scheduling complete");
                        }
                        else
                        {
                            Console.WriteLine(e.Message);
                            Console.WriteLine(e.StackTrace);
                        }
                    }
                }
                Thread.Sleep(600000);
            }

        }
    }
}
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blob 1955�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using Newtonsoft.Json.Linq;
using master.SpotifyAPI;

namespace master
{
    class SpotifyData
    {
        private Dictionary<string, JObject> SpotifyResources;
        private Dictionary<String, DateTime> LastUpdated;
        private SpotifyAPIClient2 Api;

        public SpotifyData(SpotifyAPIClient2 api)
        {
            SpotifyResources = new Dictionary<string, JObject>();
            LastUpdated = new Dictionary<string, DateTime>();
            Api = api;
        }

        private bool Outdated(string spotifyURI)
        {
            return LastUpdated[spotifyURI].AddDays(1) < DateTime.Now;
        }

        private JObject GetSpotifyResource(string spotifyUri)
        {
            if (LastUpdated.ContainsKey(spotifyUri) && !Outdated(spotifyUri))
            {
                return SpotifyResources[spotifyUri];
            }
            SpotifyResources[spotifyUri] = Api.GetSpotifyResource(spotifyUri);
            return SpotifyResources[spotifyUri];
        }

        private List<JObject> GetSpotifyResources(string[] spotifyUris)
        {
            List<JObject> results = new List<JObject>();
            var existsUris = from uri in spotifyUris where SpotifyResources.ContainsKey(uri) && !Outdated(uri) select uri;
            var missing = from uri in spotifyUris where !existsUris.Contains(uri) select uri;

            foreach (string uri in existsUris)
            {
                results.Add(SpotifyResources[uri]);
            }
            List<JObject> missingObjects = Api.GetMultipleSpotifyResources(missing.ToArray());
            foreach (JObject elem in missingObjects)
            {
                SpotifyResources[elem["uri"].ToString()] = elem;
                results.Add(elem);
            }
            return results;
        }
        
    }
}
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blob 776�using System;
using System.Collections.Generic;
using System.Text;

namespace master.Notification
{
    class SpotifyNotification : INotification
    {
        private object pushNotification;
        private double score;
        private string Uri;

        public object PushNotification
        {
            get => pushNotification;
        }
        public double Score
        {
            get => score;
        }

        public SpotifyNotification(string uri)
        {
            this.Uri = uri;
            this.GenerateNotification();
            this.ScoreNotification();
        }

        private void GenerateNotification()
        {

        }

        private void ScoreNotification()
        {

        }
    }
}
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blob 772�using System;
using System.Collections.Generic;
using System.Text;

namespace master.Notification
{
    class NotificationFactory
    {
        private SpotifyData spotifyData;

        public NotificationFactory(SpotifyData spotifyData)
        {
            this.spotifyData = spotifyData;
        }

        public INotification GetNotification(string uri, UserService.UserAgent agent)
        {
            string service = uri.Split(':')[0];
            switch (service)
            {
                case "spotify":
                    return new SpotifyNotification(uri, spotifyData, agent.IsFollowing(uri));
                default:
                    throw new Exception("Service not implemented");
            }
        }
    }
}
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blob 213�<!-- Mono library mapping mechanism -->
<configuration>
  <dllmap dll="ntdll.dll">
    <dllentry os="osx" dll="libc.dylib"/>
    <dllentry os="linux,solaris,freebsd" dll="libc.so.6"/>
  </dllmap>
</configuration>











master – Kopi/.git/objects/e1/2ffcd2c52cd44f291a60978b656ee2eb3aeb93

master – Kopi/.git/objects/e1/2ffcd2c52cd44f291a60978b656ee2eb3aeb93









master – Kopi/.git/objects/e1/7a47ba143fe494bb197377e2838d0f74373c01

master – Kopi/.git/objects/e1/7a47ba143fe494bb197377e2838d0f74373c01









master – Kopi/.git/objects/e1/94a633ffcc12aed8b3e9a35ad53de016df87b3

master – Kopi/.git/objects/e1/94a633ffcc12aed8b3e9a35ad53de016df87b3


blob 3425�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using Newtonsoft.Json.Linq;
using master.SpotifyAPI;

namespace master
{
    class SpotifyData
    {
        private Dictionary<string, JObject> SpotifyResources;
        private Dictionary<string, List<string>> artistAlbums;
        private Dictionary<string, string> previews;
        private Dictionary<string, DateTime> LastUpdated;
        private SpotifyAPIPublic Api;

        public SpotifyData(SpotifyAPIPublic api)
        {
            SpotifyResources = new Dictionary<string, JObject>();
            LastUpdated = new Dictionary<string, DateTime>();
            Api = api;
            artistAlbums = new Dictionary<string, List<string>>();
        }

        private bool Outdated(string spotifyURI)
        {
            return LastUpdated[spotifyURI].AddDays(1) < DateTime.Now;
        }

        public JObject GetSpotifyResource(string spotifyUri)
        {
            if (LastUpdated.ContainsKey(spotifyUri) && !Outdated(spotifyUri))
            {
                return SpotifyResources[spotifyUri];
            }
            if (LastUpdated.ContainsKey(spotifyUri))
            {
                Console.WriteLine(string.Format("Outdated: {0}, Resource: {1}", Outdated(spotifyUri), spotifyUri));
            }
            SpotifyResources[spotifyUri] = Api.GetSpotifyResource(spotifyUri);
            Console.WriteLine(SpotifyResources.Count);
            LastUpdated[spotifyUri] = DateTime.Now;
            return SpotifyResources[spotifyUri];
        }

        public List<JObject> GetMultipleSpotifyResources(string[] spotifyUris)
        {
            List<JObject> results = new List<JObject>();
            var existsUris = from uri in spotifyUris where SpotifyResources.ContainsKey(uri) && !Outdated(uri) select uri;
            var missing = from uri in spotifyUris where !existsUris.Contains(uri) select uri;

            foreach (string uri in existsUris)
            {
                results.Add(SpotifyResources[uri]);
            }
            List<JObject> missingObjects = Api.GetMultipleSpotifyResources(missing.ToArray());
            foreach (JObject elem in missingObjects)
            {
                SpotifyResources[elem["uri"].ToString()] = elem;
                results.Add(elem);
            }
            return results;
        }

        public List<string> GetArtistsAlbums(string artistURI)
        {
            string mapsKey = string.Format("{0}albums", artistURI);
            if (LastUpdated.ContainsKey(mapsKey) && !Outdated(mapsKey))
            {
                return artistAlbums[artistURI];
            }
            var albums = Api.GetArtistAlbums(artistURI);
            var albumIDs = from album in albums select album["uri"].ToString();
            artistAlbums[mapsKey] = albumIDs.ToList<string>();
            LastUpdated[mapsKey] = DateTime.Now;

            return albumIDs.ToList<string>();
        }

        public string GetPreview(string uri)
        {
            if (previews.ContainsKey(uri))
            {
                return previews[uri];
            }
            string previewUrl = GetSpotifyResource(uri)["preview_url"].ToString();
            previews[uri] = Api.GetPreview(previewUrl);
            return previews[uri];
        }
        
    }
}
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blob 2759�using System;
using System.Collections.Generic;
using System.Linq;
using System.Net.Http;
using System.Text;
using System.IO;

namespace master.Selection
{
    class GreedySelector : Selector
    {
        private List<INotification> sortedArray;

        public GreedySelector(List<INotification> unsortedNotifications, int dataconstraint) : base(unsortedNotifications, dataconstraint)
        {
        }

        public override INotification[] getSelection()
        {
            orderNotifications();
            long totalData = 0;
            int i = 0;
            var retVal = new List<INotification>();
            while(totalData < dataConstraint && sortedArray.Count > 0)
            {
                var next = sortedArray[i];
                i++;
                if (i >= sortedArray.Count)
                {
                    break;
                }
                if (totalData + next.DataCost > dataConstraint)
                {
                    continue;
                }
                retVal.Add(next);
                totalData += next.DataCost;
            }
            /*
            foreach (var elem in retVal)
            {
                Console.WriteLine($"greedy selection: {elem.Uri}, {elem.Score}, {elem.DataCost}");
            }
            */
            long totalscore = retVal.Sum(elem => elem.Score);
            return retVal.ToArray();
        }

        public override INotification[] nextBatch()
        {
            if (sortedArray.Count <= 0)
            {
                throw new SelectionException();
            }
            var retVal = sortedArray[sortedArray.Count-1];
            sortedArray.RemoveAt(sortedArray.Count - 1);
            return new INotification[] { retVal};
        }

        public void orderNotifications()
        {
            var items = new List<INotification>(notifications);
            items.Sort(compareNotificationsData);
            this.sortedArray = items;
        }

        private int compareNotificationsData(INotification notX, INotification notY)
        {
            try
            {
                double totalX = notX.Score / notX.DataCost;
                double totalY = notY.Score / notY.DataCost;

                if (totalX < totalY)
                {
                    return -1;
                }
                else if(totalX == totalY)
                {
                    return 0;
                }
                return 1;
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return 0;
        }

    }
}
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blob 6464�using System;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;

namespace master.UserService
{
    class UserAgent
    {
        private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<string> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;

        public UserAgent(string id, JObject postResponse, Dictionary<string, object> classStore)
        {
            this.UserId = id;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(HttpClient, postResponse);
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<string>();
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2017, 11, 20);
            FollowedArtists = new List<string>();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        public List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            OutboundNotifications.AddRange(newObjects.Select(obj => obj["uri"].ToString()));
            Console.WriteLine("Printing notifications");
            var notifications = GenerateNotifications();
            ScoreNotificationsBatch(notifications);
            foreach(var not in notifications)
            {
                Console.WriteLine("Notification score:" + not.Score);
            }
            LastNotificationUpdate = DateTime.Now;

        }

        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }

        private void ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications = nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<INotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            UpdateUsersFollowedArtists();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = SingleFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            foreach(var scoredNotification in scoredNotifications)
            {
                Console.WriteLine(string.Format("Notification: {0}, Score: {1}", scoredNotification.Uri, scoredNotification.Score));
            }
        }
    }
}
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commit 230�tree 1549e1bc2df79e6f1b20e1d7c10bbfb7e3b91107
parent 65af5045ffa5feba7e0ca5c4a032ab07d174d9d3
author Mats Jonassen <matsj54@gmail.com> 1523552553 +0200
committer Mats Jonassen <matsj54@gmail.com> 1523552553 +0200

Work from 12.04
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blob 5493�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using Newtonsoft.Json;

namespace master.SpotifyAPI
{
    class SpotifyAPIPublic
    {
        private HttpClient HttpClient;
        private string ApiBase = "https://api.spotify.com/v1/";
        // private string Callback;
        private ClietTokenManager TokenManager;

        public SpotifyAPIPublic()
        {
            this.HttpClient = new HttpClient();
            this.TokenManager = new ClietTokenManager(ref this.HttpClient);
        }

        private Task<HttpResponseMessage> GetAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetAsync(uri);
        }

        private Task<string> GetStringAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetStringAsync(uri);
        }

        public JObject GetSpotifyResource(string spotifyUri)
        {
            string[] subStrings = spotifyUri.Split(':');
            string endpoint = String.Format("{0}s/{1}", subStrings[1], subStrings[2]);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public List<JObject> GetMultipleSpotifyResources(string[] spotifyUris)
        {
            List<JObject> retVal = new List<JObject>();

            Dictionary<string, IEnumerable<string>> uriDict = new Dictionary<string, IEnumerable<string>>();
            uriDict["tracks"] = spotifyUris.Where(elem => elem.Split(":")[1] == "track");
            uriDict["albums"] = spotifyUris.Where(elem => elem.Split(":")[1] == "album");
            uriDict["artists"] = spotifyUris.Where(elem => elem.Split(":")[1] == "artist");

            var taskList = generateTasks(uriDict);
            while (taskList.Count > 0)
            {
                int index = Task.WaitAny(taskList.ToArray());
                Task<string> task = (Task<string>)taskList[index];
                taskList.RemoveAt(index);
                JObject result = JObject.Parse(task.Result);

                // UPDATE WITH result.ContainsKey when newtonsoft.json is updated
                JArray resultArr = result["tracks"].Count() > 0 ? (JArray)result["tracks"] :
                    result["albums"].Count() > 0 ? (JArray)result["albums"] : (JArray)result["artists"];
                // TODO extract correct array
                foreach (JToken elem in resultArr)
                {
                    retVal.Add((JObject)elem);
                }
            }
            return retVal;
        }

        private List<Task> generateTasks(Dictionary<string, IEnumerable<string>> uriDict)
        {
            List<Task> taskList = new List<Task>();
            foreach (var kv in uriDict)
            {
                List<List<string>> subList = new List<List<string>>();
                List<string> value = kv.Value.ToList();
                int n = 20;
                while (value.Count > 0)
                {
                    if (value.Count > 20)
                    {
                        n = 20;
                    }
                    else
                    {
                        n = value.Count;
                    }
                    subList.Add(value.GetRange(0, n));
                }
                foreach (var list in subList)
                {
                    var getParameters = string.Join(',', list);
                    taskList.Add(GetStringAsyncValidToken(string.Format("{0}/{1}?ids={2}", this.ApiBase, kv.Key, getParameters)));
                }
            }
            return taskList;
        }

        public List<JObject> GetArtistAlbums(string artistURI)
        {
            List<JObject> retVal = new List<JObject>();
            string uri = string.Format("{0}artists/{1}/albums", ApiBase, artistURI.Split(':')[2]);

            string result = GetStringAsyncValidToken(uri).Result;
            var albums = JObject.Parse(result);
            JArray array = (JArray)albums["items"];
            foreach (JObject album in array)
            {
                retVal.Add(album);
            }
            return retVal;
        }
        /*
        public JObject GetTrack(string trackID)
        {
            string endpoint = String.Format("tracks/{0}", trackID);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public JObject getArist(string artistID)
        {
            string endpoint = String.Format("artists/{0}", artistID);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public JToken getAlbum(string albumID)
        {
            string endpoint = String.Format("albums/{0}", albumID);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }
        */
    }
}
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blob 3512�using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Web;
using System.Security.Cryptography;
using Newtonsoft.Json.Linq;

namespace master.HttpService
{
    static class HttpHelpers
    {
        public static void RespondHTTP(HttpListenerContext context, string responseString, int statusCode)
        {
            HttpListenerResponse listenerResponse = context.Response;
            listenerResponse.StatusCode = statusCode;
            Encoding encoding = Encoding.UTF8;
            byte[] responseBytes = encoding.GetBytes(responseString);
            // Get a response stream and write the response to it.
            listenerResponse.ContentLength64 = responseBytes.Length;
            System.IO.Stream output = listenerResponse.OutputStream;
            output.Write(responseBytes, 0, responseBytes.Length);
            output.Close();
        }

        public static string LoginSuccessHTML()
        {
            return "<HTML>" +
                "<BODY>" +
                "<h2>" +
                "Login complete" +
                "</h2>" +
                "</BODY>" +
                "</HTML>";
        }

        public static string LoginFailure()
        {
            return "<HTML>" +
                "<BODY>" +
                "<h2>" +
                "Login Invalid" +
                "</h2>" +
                "<script>Android.sendClientReply(\"FAILURE\")</script>" +
                "</BODY>" +
                "</HTML>";
        }

        public static string Request404()
        {
            return "<HTML>" +
                "<BODY>" +
                "<h2>" +
                "Message type not supported or found: 404" +
                "</h2>" +
                "</BODY>" +
                "</HTML>";
        }

        public static string respondURL(string fbToken)
        {
            SHA256 sha = SHA256.Create();
            byte[] input = Encoding.UTF8.GetBytes(fbToken);
            var shaBytes = sha.ComputeHash(input);
            string state = Convert.ToBase64String(shaBytes);
            state = HttpUtility.UrlEncode(state);

            string spotifyUrl = string.Format(@"https://accounts.spotify.com/authorize/?"
                + "client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&"
                + "redirect_uri=http%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&"
                + "scope=user-read-private%20user-follow-read&state={0}", state);

            JObject data = new JObject();
            data["msg_type"] = "spotify_url";
            data["spotify_url"] = spotifyUrl;

            return data.ToString();
        }

        public static List<KeyValuePair<string, string>> GeneratePostParams(string code, string clientID, string clientSecret, string callback)
        {
            List<KeyValuePair<string, string>> postBodyParams = new List<KeyValuePair<string, string>>();
            postBodyParams.Add(new KeyValuePair<string, string>("grant_type", "authorization_code"));
            postBodyParams.Add(new KeyValuePair<string, string>("code", code));
            postBodyParams.Add(new KeyValuePair<string, string>("redirect_uri", callback));

            postBodyParams.Add(new KeyValuePair<string, string>("client_id", clientID));
            postBodyParams.Add(new KeyValuePair<string, string>("client_secret", clientSecret));

            return postBodyParams;
        }

    }
}
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blob 252�<?xml version="1.0" encoding="utf-8" ?>
<configuration>
  <appSettings>
    <add key="clientID" value="c4ee2ce2fe4a41a8a2e4929bedb116eb"/>
    <add key="clientSecret" value="6b27bd8cef41421a89143b374ef69712"/>
  </appSettings>
</configuration>
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blob 1490�import createCLF
from http.server import BaseHTTPRequestHandler, HTTPServer
import urllib
import json
import numpy as np
import io

print("Creating CLF model")
clf = createCLF.createCLF()
print("Model complete")

class clfServer(BaseHTTPRequestHandler):
    def _set_response(self):
        self.send_response(200)
        self.send_header('Content-type', 'text/html')
        self.end_headers()

    def do_GET(self):
        global clf
        if self.path == "/favicon.ico":
            return

        query = urllib.parse.urlparse(self.path).query
        query_components = dict()
        for component in query.split('\&'):
            if component is "":
                continue

            keyval = component.split('=')
            query_components[keyval[0]] = keyval[1]
        
        try:
            features = query_components["features"].split('-')
            action = clf.predict(np.array(features).reshape(1, -1))
            actionDict = dict("result", action.tolist()[0])
            output = str.encode(json.dumps(actionDict))
            
            self._set_response()
            self.wfile.write(output)
        except Exception as e:
            output = str.encode(repr(e))

            self._set_response()
            self.wfile.write(output)

serverAddr = ('', 27015)

server = HTTPServer(serverAddr, clfServer)
try:
    server.serve_forever()
except KeyboardInterrupt:
    pass
server.server_close()
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blob 3126�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using Newtonsoft.Json.Linq;

namespace master.UserService
{
    class UserTokenManager
    {
        private HttpClient HttpClient;
        private string AccessToken;
        private DateTime TokenExpiresAt;
        private string refreshToken;

        internal UserTokenManager(HttpClient client, JObject postResponse)
        {
            this.HttpClient = client;
            this.AccessToken = postResponse["access_token"].ToString();
            double expiresIn = double.Parse(postResponse["expires_in"].ToString());
            this.TokenExpiresAt = DateTime.Now.AddSeconds(expiresIn);
            this.refreshToken = postResponse["refresh_token"].ToString();
        }

        public bool TokenIsValid()
        {
            return TokenExpiresAt > DateTime.Now.AddSeconds(60);
        }
        
        // The UserService needs access to the users token, as its request headers will not be default
        public string getAccessToken()
        {
            if(!TokenIsValid())
            {
                // Token is about to expire
                this.RefreshAccessToken();
            }
            return AccessToken;
        }

        public void RefreshAccessToken()
        {
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string uri = "https://accounts.spotify.com/api/token";

            string authorization = string.Format("{0}:{1}", clientID, clientSecret);
            Encoding encoding = Encoding.UTF8;
            string base64Auth = Convert.ToBase64String(encoding.GetBytes(authorization));

            KeyValuePair<string, string> postGrantBody = new KeyValuePair<string, string>("grant_type", "refresh_token");
            KeyValuePair<string, string> postToken = new KeyValuePair<string, string>("refresh_token", refreshToken);
            List<KeyValuePair<string, string>> postBody = new List<KeyValuePair<string, string>>();
            postBody.Add(postGrantBody);
            postBody.Add(postToken);
            HttpContent content = new FormUrlEncodedContent(postBody);
            content.Headers.TryAddWithoutValidation("Authorization", string.Format("Bearer {0}", AccessToken));
            HttpRequestMessage reqMsg = new HttpRequestMessage(HttpMethod.Post, uri);
            reqMsg.Content = content;
            HttpResponseMessage postResponse = HttpClient.SendAsync(reqMsg).Result;

            JObject response = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string expiresIn = response["expires_in"].ToString();

            this.TokenExpiresAt = DateTime.Now.AddSeconds(double.Parse(expiresIn));
            this.AccessToken = response["access_token"].ToString();
        }
    }
}
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blob 372�using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;

namespace master
{
    interface INotification
    {
        JObject PushNotification { get; }
        int Score { get; set; }
        string Uri { get; }
        int DataCost { get; }
        string Id { get; }
        //double PowerCost { get; }
    }
}
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blob 461�using System;
using System.Collections.Generic;
using System.Text;

namespace master.Scheduling
{
    class SchedulingException : Exception
    {
        public SchedulingException()
        {
        }

        public SchedulingException(string message)
            : base(message)
        {
        }

        public SchedulingException(string message, Exception inner)
            : base(message, inner)
        {
        }
    }
}
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blob 969�import csv
from sklearn.ensemble import RandomForestClassifier
from sklearn.preprocessing import Imputer
import numpy as np

def createCLF(testmode = False):
    data_X = list()
    data_Y = list()
    #path = 'E:masterData/spotify-click-data-processed.csv'
    with open('spotify-click-data-processed.csv', 'r') as csvfile:
        next(csvfile)
        data = np.loadtxt(csvfile, delimiter=',')
    data_X = data[:,:-1]
    data_Y = data[:,-1:]

    if testmode:
        third = int(len(data_X) / 3)
        '''
        train_X = data_X[:2*third]
        train_Y = data_Y[:2*third]
        '''
        train_X = data_X[:2*third]
        train_Y = data_Y[:2*third]
        
    else:
        train_X = data_X
        train_Y = data_Y

    clf = RandomForestClassifier(n_estimators=50)
    clf.max_depth = 8
    clf.fit(train_X, train_Y.ravel())

    '''
    entry = data_X[0].reshape(1, -1)
    print(entry)
    '''
    return clf
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commit 225�tree 7fd95789a2a6e99d57d0384203e312bcd6f05d33
parent d62bde0591fb53dfa13da40fc9ca162bdb4bce22
author root <mats.jonassen@lyse.net> 1527169128 +0200
committer root <mats.jonassen@lyse.net> 1527169128 +0200

Presenting results
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blob 4567�using System;
using System.Security.Cryptography.X509Certificates;
using System.Text;
using Google.Apis.Auth.OAuth2;
using System.Net.Http;
using Newtonsoft.Json.Linq;
using System.Security.Cryptography;
using Google.Apis.Http;
using System.IO;

namespace master.Firebase
{
    class FirebaseCredentials
    {

        ConfigurableHttpClient httpClient;
        ServiceCredential credential;


        public FirebaseCredentials()
        {
            /*
            this.googleCredential = GoogleCredential.FromFile
                (@"/home/matsj54/dotnet/fir-notificationexample-5fee4-firebase-adminsdk-sm5lk-83352d176d.json")
                .CreateScoped("https://www.googleapis.com/auth/firebase.messaging").UnderlyingCredential
                as ServiceAccountCredential;
            */
            string path = @"/home/matsj54/dotnet/fir-notificationexample-5fee4-firebase-adminsdk-sm5lk-83352d176d.json";

            string jsonCredential = File.ReadAllText(path);
            this.httpClient = new ConfigurableHttpClient(new ConfigurableMessageHandler(new HttpClientHandler()));
            credential = GoogleCredential.FromJson(jsonCredential).CreateScoped("https://www.googleapis.com/auth/firebase.messaging").UnderlyingCredential as ServiceCredential;

            credential.Initialize(httpClient);
            //googleCredential.Initialize(httpClient);
        }

        private string GetAuthToken()
        {
            return credential.GetAccessTokenForRequestAsync().Result;
        }

        private HttpRequestMessage GenerateRequest(HttpContent content)
        {
            Console.WriteLine("generating request");
            HttpRequestMessage req = new HttpRequestMessage(HttpMethod.Post, "https://fcm.googleapis.com/v1/projects/fir-notificationexample-5fee4/messages:send");
            string authToken = GetAuthToken();
            Console.WriteLine($"Token: {authToken}");
            req.Headers.Add("Authorization", "Bearer " + authToken);
            req.Content = content;
            return req;
        }

        public void SendNotification(INotification notification, string userToken)
        {
            JObject reqBody = new JObject();
            //reqBody["validate_only"] = true;
            JObject message = notification.PushNotification;
            message["token"] = userToken;
            reqBody["message"] = message;
            Console.WriteLine(reqBody);
            var req = GenerateRequest(new StringContent(reqBody.ToString()));
            HttpResponseMessage response = httpClient.SendAsync(req).Result;

            Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }
        /*
        public void SendNotificationToAll(INotification notification)
        {
            JObject reqBody = new JObject();
            reqBody["validate_only"] = false;
            JObject message = notification.PushNotification;
            message["token"] = userToken;
            reqBody["message"] = message;
            Console.WriteLine(reqBody);
            var req = GenerateRequest(new StringContent(reqBody.ToString()));

            HttpResponseMessage response = httpClient.SendAsync(req).Result;

            Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }
        */
        public void SendUrl(string fbToken)
        {
            MD5 md5 = MD5.Create();
            byte[] input = Encoding.UTF8.GetBytes(fbToken);
            string state = Encoding.UTF8.GetString(md5.ComputeHash(input));

            string spotifyUrl = string.Format(@"https://accounts.spotify.com/authorize/?"
                + "client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&"
                + "redirect_uri=https%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&"
                + "scope=user-read-private%20user-follow-read&state={0}", state);

            Console.WriteLine(spotifyUrl);
            JObject reqBody = new JObject();
            reqBody["validate_only"] = false;
            JObject message = new JObject();
            message["token"] = fbToken;
            JObject data = new JObject();
            data["msg_type"] = "spotify_url";
            data["spotify_url"] = spotifyUrl;
            message["data"] = data;
            reqBody["message"] = message;
            var content = new StringContent(reqBody.ToString());
            var request = GenerateRequest(content);
            httpClient.SendAsync(request);
        }
    }
}
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blob 2762�using System;
using System.Collections.Generic;
using System.Linq;
using System.Net.Http;
using System.Text;
using System.IO;

namespace master.Selection
{
    class GreedySelector : Selector
    {
        private List<INotification> sortedArray;

        public GreedySelector(List<INotification> unsortedNotifications, long dataconstraint) : base(unsortedNotifications, dataconstraint)
        {
        }

        public override INotification[] getSelection()
        {
            orderNotifications();
            long totalData = 0;
            int i = 0;
            var retVal = new List<INotification>();
            while(totalData < dataConstraint && sortedArray.Count > 0)
            {
                var next = sortedArray[i];
                i++;
                if (i >= sortedArray.Count)
                {
                    break;
                }
                if (totalData + next.DataCost > dataConstraint)
                {
                    continue;
                }
                retVal.Add(next);
                totalData += next.DataCost;
            }
            /*
            foreach (var elem in retVal)
            {
                Console.WriteLine($"greedy selection: {elem.Uri}, {elem.Score}, {elem.DataCost}");
            }
            */
            double totalscore = retVal.Sum(elem => elem.Score);
            return retVal.ToArray();
        }

        public override INotification[] nextBatch()
        {
            if (sortedArray.Count <= 0)
            {
                throw new SelectionException();
            }
            var retVal = sortedArray[sortedArray.Count-1];
            sortedArray.RemoveAt(sortedArray.Count - 1);
            return new INotification[] { retVal};
        }

        public void orderNotifications()
        {
            var items = new List<INotification>(notifications);
            items.Sort(compareNotificationsData);
            this.sortedArray = items;
        }

        private int compareNotificationsData(INotification notX, INotification notY)
        {
            try
            {
                double totalX = notX.Score / notX.DataCost;
                double totalY = notY.Score / notY.DataCost;

                if (totalX < totalY)
                {
                    return -1;
                }
                else if(totalX == totalY)
                {
                    return 0;
                }
                return 1;
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return 0;
        }

    }
}
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blob 478�<Project Sdk="Microsoft.NET.Sdk">

  <PropertyGroup>
    <OutputType>Exe</OutputType>
    <TargetFramework>netcoreapp2.0</TargetFramework>
    <StartupObject>master.Program</StartupObject>
  </PropertyGroup>

  <ItemGroup>
    <PackageReference Include="Accord.MachineLearning" Version="3.8.0" />
    <PackageReference Include="Microsoft.Extensions.Configuration" Version="2.0.1" />
    <PackageReference Include="Newtonsoft.Json" Version="11.0.1" />
  </ItemGroup>

</Project>
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blob 6460�using System;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;

namespace master.UserService
{
    class UserAgent
    {
        private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<string> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;

        public UserAgent(string id, JObject postResponse, ref Dictionary<string, object> classStore)
        {
            this.UserId = id;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(ref HttpClient, postResponse);
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<string>();
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2017, 08, 20);
            FollowedArtists = new List<string>();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        private List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            UpdateUsersFollowedArtists();
            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            OutboundNotifications.AddRange(newObjects.Select(obj => obj["uri"].ToString()));
            Console.WriteLine("Printing notifications");
            var notifications = GenerateNotifications();
            foreach(var not in notifications)
            {
                Console.WriteLine("Notification score:" + not.Score);
            }
            LastNotificationUpdate = DateTime.Now;

        }

        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }

        private void ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications =(IEnumerable<SpotifyNotification>) nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<SpotifyNotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = SingleFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            foreach(var scoredNotification in scoredNotifications)
            {
                Console.WriteLine(string.Format("Notification: {0}, Score: {1}", scoredNotification.Uri, scoredNotification.Score));
            }
        }
    }
}
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commit 237�tree 6ea75cdb3763d733895b7fc2ab0eb3c3528a8a6d
parent b4ab15f9922b337b4470e04aa56edb42ec20bff2
author Mats Jonassen <matsj54@gmail.com> 1520677223 +0100
committer Mats Jonassen <matsj54@gmail.com> 1520677223 +0100

Moved python to folder
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blob 9346�using System;
using System.Collections.Generic;
using System.Net;
using System.Net.Http;
using System.Net.NetworkInformation;
using Newtonsoft.Json.Linq;
using Newtonsoft.Json;
using System.Threading.Tasks;
using System.Linq;

namespace master.helpers
{
    class spotifyAPIClient
    {
        private string apiBase = "https://api.spotify.com/v1/";
        private string authenticationURI = "https://accounts.spotify.com/authorize/";
        private string oAuthToken { get; set; }
        private string callback { get; set; }
        public Dictionary<string, JToken> SpotifyAlbums { get => spotifyAlbums; set => spotifyAlbums = value; }

        private Dictionary<string, JToken> spotifyAlbums;

        public spotifyAPIClient(string oAuthToken)
        {
            this.oAuthToken = "Bearer " + oAuthToken;
            this.spotifyAlbums = new Dictionary<string, JToken>();
        }

        public static string generateNewAuthUri(string clientID, string callback)
        {
            if (callback.Length == 0)
            {
                throw new Exception("No defined callback");
            }

            string state = "123"; // This should be a randomized string to double verify auth
            string scope = "";
            string authenticationURI = "https://accounts.spotify.com/authorize/";

            // Remember to use character encoding for symbols in the Uri
            // : -> %3A; / -> %2F
            // %20 for space in scope
            callback = System.Net.WebUtility.UrlEncode(callback);
            callback = callback.Replace(".", "%2E");
            string queryParams = string.Format("?client_id={0}&response_type=code&redirect_uri={1}&scope={2}&state={3}", clientID, callback, scope, state);
            return authenticationURI + queryParams;
        }

        public static string getIP()
        {
            return Dns.GetHostEntry(Dns.GetHostName())
                    .AddressList.First(
                    f => f.AddressFamily == System.Net.Sockets.AddressFamily.InterNetwork)
                    .ToString();
        }

        public static void newClientWithAuth()
        {
            string clientID = "c4ee2ce2fe4a41a8a2e4929bedb116eb";
            string ip = getIP();
            string callback = string.Format("http://{0}/", ip) ;
            // Open URL in browser
            string uri = spotifyAPIClient.generateNewAuthUri(clientID, callback);
            HttpListener listener = new HttpListener();
            listener.Prefixes.Add(callback);

            Console.WriteLine(uri);
            System.Diagnostics.Process.Start(uri);

            listener.Start();
            listener.GetContext();
            // TODO get GET params

            
        }
        
        public List<string> getFollowedArtists()
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);
            string endpoint = String.Format("me/following?type=artist");

            var getResult = client.GetAsync(this.apiBase + endpoint).Result;
            JObject result = JObject.Parse(getResult.Content.ReadAsStringAsync().Result);
            var item = result["artists"]["items"].First;
            var artistIDs = new List<string>();

            while (item != null)
            {
                artistIDs.Add(item["id"].ToString());
                item = item.Next;
            }
            return artistIDs;
        }

        public List<string> getArtistsAlbumIDs(List<string> artistIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);

            var tasks = new List<Task<HttpResponseMessage>>();
            List<string> albumIDs = new List<string>();
            foreach (var artist in artistIDs)
            {
                string uri = string.Format("{0}artists/{1}/albums", this.apiBase, artist);
                tasks.Add(client.GetAsync(uri));
            }

            while(tasks.Count > 0)
            { 
                int index = Task.WaitAny(tasks.ToArray());
                var result = tasks[index].Result;
                var jsonstring = result.Content.ReadAsStringAsync().Result;
                var albums = JObject.Parse(jsonstring);
                JArray array = (JArray)albums["items"];
                foreach (var album in array)
                {
                    albumIDs.Add(album["id"].ToString());
                }
                tasks.RemoveAt(index);
            }
            return albumIDs;
        }

        private List<Task> albumTaskHandler(List<Task> tasks)
        { 
            tasks.Add(new Task(() => System.Threading.Thread.Sleep(5000) ));
            while (tasks.Count > 1)
            {
                int index = Task.WaitAny(tasks.ToArray());
                if (tasks[index].GetType() == typeof(Task))
                {
                    tasks.RemoveAt(index);
                    
                    return tasks;
                }
                var result = ((Task<HttpResponseMessage>)tasks[index]).Result;
                string jsonString = result.Content.ReadAsStringAsync().Result;
                tasks.RemoveAt(index);
                JArray albums = (JArray)JObject.Parse(jsonString)["albums"];
                foreach (var album in albums)
                {
                    this.SpotifyAlbums.Add(album["uri"].ToString(), album);
                }
            }
            return new List<Task>();
        }

        private List<Task> getAlbumRequestTasks(HttpClient client, List<string> albumIDs)
        {
            var getTasks = new List<Task>();
            while (albumIDs.Count > 0)
            {
                int n = 20;
                if (albumIDs.Count < n)
                {
                    n = albumIDs.Count;
                }
                var subset = albumIDs.GetRange(0, n);
                albumIDs.RemoveRange(0, n);

                string CSV = "";
                foreach (var id in subset)
                {
                    CSV = CSV + id + ",";
                }
                CSV = CSV.Remove(CSV.Length - 1);

                string uri = string.Format("{0}albums/?ids={1}", this.apiBase, CSV);
                getTasks.Add(client.GetAsync(uri));
            }

            return getTasks;
        }

        public void getAndStoreAlbums(List<string> albumIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);

            var responses = this.getAlbumRequestTasks(client, albumIDs);

            responses = this.albumTaskHandler(responses);

            while (responses.Count > 0)
            {
                List<string> missingIDs = new List<string>();
                foreach(string id in albumIDs)
                {
                    if (!this.SpotifyAlbums.ContainsKey(id))
                    {
                        missingIDs.Add(id);
                    }
                }
                var restartedTasks = this.getAlbumRequestTasks(client, missingIDs);
                responses = albumTaskHandler(restartedTasks);
            }
        }

        // TODO get album dates
        public Dictionary<string, DateTime> getAlbumDates()
        {
            Dictionary<string, DateTime> dates = new Dictionary<string, DateTime>();
            foreach (var album in this.SpotifyAlbums.Values)
            {
                string dateAsString = album["release_date"].ToString();
                var stringElems = Array.ConvertAll(dateAsString.Split('-'), int.Parse);
                switch (stringElems.Length)
                {
                    case 1:
                        stringElems = new int[] { stringElems[0], 1, 1 };
                        break;
                    case 2:
                        stringElems = new int[] { stringElems[0], stringElems[1], 1 };
                        break;
                }
                dates[album["id"].ToString()] = new DateTime(stringElems[0], stringElems[1], stringElems[2]);
            }
            return dates;
        }

        public List<string> getAlbumsReleasedAfter(DateTime dateTime, Dictionary<string, DateTime> dates)
        {
            List<string> results = new List<string>();
            foreach(KeyValuePair<string,DateTime> elem in dates)
            {
                if (dateTime < elem.Value)
                {
                    results.Add(elem.Key);
                }
            }
            return results;
        }

        public List<string> getUnnotifiedAlbums(DateTime lastNotification)
        {
            var artists = this.getFollowedArtists();
            Console.WriteLine(DateTime.Now);
            var albumIds = this.getArtistsAlbumIDs(artists);
            Console.WriteLine(DateTime.Now);
            this.getAndStoreAlbums(albumIds);
            Console.WriteLine(DateTime.Now);
            return this.getAlbumsReleasedAfter(lastNotification, this.getAlbumDates());
        }
        
    }
}
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blob 1651�using System;
using System.Collections.Generic;
using System.Text;
using System.Security.Cryptography;
using System.Web;

namespace master.Firebase
{
    class FirebaseInitializer
    {
        private Dictionary<string, string> Devices;
        FirebaseCredentials FBC;

        public FirebaseInitializer()
        {
            this.Devices = new Dictionary<string, string>();
            this.FBC = new FirebaseCredentials();
            this.addNewUser("fDsdxnODAes:APA91bFsEdZv86cKJY_pms0b-ssBhXke3KxnZhBO7jnPc8rBYkddKzrwOQLLQ4uMd4WqY_1BB2eYVPzeKmIUhAIrt7CVTgdEk6cNmZjCd2UQvDs2udr-FGJbo9GTJl0rLeCyUBLT6aPl");
            FBC.SendUrl("fDsdxnODAes:APA91bFsEdZv86cKJY_pms0b-ssBhXke3KxnZhBO7jnPc8rBYkddKzrwOQLLQ4uMd4WqY_1BB2eYVPzeKmIUhAIrt7CVTgdEk6cNmZjCd2UQvDs2udr-FGJbo9GTJl0rLeCyUBLT6aPl");
        }

        public void addNewUser(string firebaseToken)
        {
            SHA256 sha = SHA256.Create();
            byte[] input = Encoding.UTF8.GetBytes(firebaseToken);
            var shaBytes = sha.ComputeHash(input);
            string state = Convert.ToBase64String(shaBytes);
            //state = HttpUtility.UrlEncode(state);
            Console.WriteLine(state);
            Devices[state] = firebaseToken;
        }

        public bool UserInitialized(string state)
        {
            Console.WriteLine(state);
            return Devices.ContainsKey(state);
        }

        public string GetString(string state)
        {
            return Devices[state];
        }

        public void sendUrl(string fbToken)
        {
            FBC.SendUrl(fbToken);
        }
    }
}
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author Mats Jonassen <matsj54@gmail.com> 1524260756 +0200
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Need more Ram, Get a better machine
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blob 4129�using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using master.UserService;
using Newtonsoft.Json.Linq;

namespace master.Notification
{
    class SpotifyNotification : INotification
    {
        private JObject pushNotification;
        private double score;
        private string uri;
        private SpotifyData SpotifyData;
        private double dataCost;
        private bool UserIsFollowing;
        //private double powerCost;

        public JObject PushNotification
        {
            get => pushNotification;
        }
        public double Score
        {
            get
            {
                if (score < -1)
                {
                    ScoreNotification();
                }
                return score;
            }

            set
            {
                score = value;
            }
        }

        public string Uri
        {
            get => uri;
        }

        public double DataCost
        {
            get
            {
                if (dataCost > 0.0)
                {
                    return dataCost;
                }
                return CalculateDataCost();
            }
        }

        public SpotifyNotification(string uri, SpotifyData data, bool userIsFollowing)
        {
            string type = uri.Split(":")[1];
            if (!(type == "track" || type == "album"))
            {
                throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }
            this.uri = uri;
            this.SpotifyData = data;
            dataCost = 0.0;
            score = -2.0;
            this.UserIsFollowing = userIsFollowing;
            GenerateNotification();
        }

        public void GenerateNotification()
        {
            JObject track = GetTrackFromURI();

            this.pushNotification = new JObject();
            JObject data = new JObject();
            data["track_url"] = track["preview_url"];
            data["artists"] = track["artists"][0]["name"];
            data["song"] = track["name"];
            pushNotification["data"] = data;
        }

        private JObject GetTrackFromURI()
        {
            switch (uri.Split(':')[1])
            {
                case "track":
                    return SpotifyData.GetSpotifyResource(uri);
                case "album":
                    JObject album = SpotifyData.GetSpotifyResource(uri);
                    string trackUri = album["tracks"]["items"][0]["uri"].ToString();
                    return SpotifyData.GetSpotifyResource(trackUri);
                default:
                    throw new Exception("Unsupported notification uri");
            }
        }

        private double CalculateDataCost()
        {
            string preview = GetPreview();
            byte[] previewBytes = Convert.FromBase64String(preview);
            byte[] notificationBytes = Encoding.UTF8.GetBytes(pushNotification.ToString());
            dataCost = previewBytes.Length + notificationBytes.Length;
            return dataCost;
        }

        private string GetPreview()
        {
            string type = Uri.Split(":")[1];

            switch (type)
            {
                case "track":
                    return SpotifyData.GetPreview(Uri);
                case "album":
                    JObject album = SpotifyData.GetSpotifyResource(Uri);
                    JArray tracks = (JArray)album["tracks"]["items"];
                    JObject firstTrack = SpotifyData.GetSpotifyResource(tracks[0].ToString());
                    return SpotifyData.GetPreview(Uri);
                default:
                    throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }

        }

        public void ScoreNotification()
        {
            this.score = EvaluationFunctions.EvaluateResource(Uri, SpotifyData, UserIsFollowing);
        }
    }
}
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blob 15521�    using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;
using Accord.MachineLearning.DecisionTrees;
using System.Net.Http;
using master.SpotifyAPI;
using System.Linq;
using master.Notification;

namespace master
{
    static class EvaluationFunctions
    {
        public static int EvaluateTrack(string uri, SpotifyData spotifyData, bool isFollowingArtist)
        {
            JObject track = spotifyData.GetSpotifyResource(uri);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            double hour = (double)DateTime.Now.Hour;
            double trackPop = double.Parse(track["popularity"].ToString());

            string albumURI = track["album"]["uri"].ToString();
            JObject album = spotifyData.GetSpotifyResource(albumURI);
            double albumPop = double.Parse(album["popularity"].ToString());

            // Get the ID of the first Artist listed for the track.
            string artistURI = ((JArray)track["artists"])[0]["uri"].ToString();
            JObject artist = spotifyData.GetSpotifyResource(artistURI);
            double artistPop = double.Parse(artist["popularity"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingArtist);
            // TODO: Fix multiple sources
            string source = "artist";
            double[] oneHot = { 0, 0, 1, 0 };

            double[] featuresArr = { hour, trackPop, albumPop, artistPop, tDuration, artistFollowers,
            favoriteArtist};

            List<double> features = new List<double>(featuresArr);
            features.AddRange(oneHot);

            return EvaluateFeatures(features);
        }

        public static int EvaluateAlbum(string uri, SpotifyData spotifyData, bool isFollowingArtist)
        {
            JObject album = spotifyData.GetSpotifyResource(uri);
            double albumPop = double.Parse(album["popularity"].ToString());
            JArray tracksSimplified = (JArray)album["tracks"]["items"];
            JArray artistsSimplified = (JArray)album["artists"];
            JToken artist = spotifyData.GetSpotifyResource(artistsSimplified[0]["uri"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double artistPop = double.Parse(artist["popularity"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingArtist);
            int totalScore = 0;
            // Consider making the API client work async
            foreach (JToken trackSimplified in tracksSimplified)
            {
                JToken track = spotifyData.GetSpotifyResource(trackSimplified["uri"].ToString());
                double hour = (double)DateTime.Now.Hour;
                double trackPop = double.Parse(track["popularity"].ToString());
                double trackDuration = double.Parse(track["duration_ms"].ToString());
                double[] featuresArr = { hour, trackPop, albumPop, artistPop, trackDuration, artistFollowers,
                    favoriteArtist};

                // TODO: Fix multiple sources
                string source = "artist";
                double[] oneHot = { 0, 0, 1, 0 };

                List<double> features = new List<double>(featuresArr);
                features.AddRange(oneHot);

                totalScore += EvaluateFeatures(features);
            }

            return totalScore;

        }

        public static int EvaluateFeatures(List<double> features, HttpClient client = null)
        {
            if (features.Count != 11)
            {
                throw new Exception("feature input does not contain 11 elements");
            }
            HttpClient httpClient = client ?? new HttpClient();
            string endpoint = "http://localhost:27015/?features=" + string.Join('-', features);
            var result = httpClient.GetStringAsync(endpoint).Result;
            JToken JsonResult = JObject.Parse(result);
            try
            {
                double value = double.Parse(JsonResult["result"].ToString());
                return Convert.ToInt32(value * 100) + 100;
            }
            catch
            {
                throw new Exception("Invalid GET result, unable to parse to Double");
            }

        }

        public static int EvaluateResource(string uri, SpotifyData data, bool isFollowingArtist)
        {
            string type = uri.Split(":")[1];
            switch (type)
            {
                case "track":
                    return EvaluateTrack(uri, data, isFollowingArtist);
                case "album":
                    return EvaluateAlbum(uri, data, isFollowingArtist);
            }
            throw new Exception("failed to score resource. Didn't match possible resources");
        }

        public static Tuple<string, int>[] EvaluateMultipleResources(string[] uris, SpotifyData data, bool[] isFollowingUri)
        {
            PrefetchRelatedResources(uris, data);

            var combined = uris.Zip(isFollowingUri, (uri, following) => new Tuple<string, bool>(uri, following));
            var tracks = combined.Where(tuple => tuple.Item1.Split(":")[1] == "track");

            List<Tuple<string, bool>> batch = new List<Tuple<string, bool>>();
            batch.AddRange(tracks);
            
            var albums = combined.Where(tuple => tuple.Item1.Split(":")[1] == "album");
            var albumTracker = new List<Tuple<int, int, bool, string>>();
            foreach (Tuple<string, bool> albumTuple in albums)
            {
                JObject album = data.GetSpotifyResource(albumTuple.Item1);
                JArray tracksInAlbum = (JArray)album["tracks"]["items"];
                albumTracker.Add(new Tuple<int, int, bool, string>(batch.Count, tracksInAlbum.Count, albumTuple.Item2, albumTuple.Item1));
                foreach (JObject track in tracksInAlbum)
                {
                    batch.Add(new Tuple<string, bool>(track["uri"].ToString(), albumTuple.Item2));
                }
            }

            string[] inputUris = batch.Select(elem => elem.Item1).ToArray();
            bool[] inputFollowing = batch.Select(elem => elem.Item2).ToArray();
            HttpClient client = new HttpClient();
            List<int> results = EvaluateBatch(inputUris, data, inputFollowing, client);
            List<Tuple<string, int>> retval = new List<Tuple<string, int>>();
            for (int i = 0; i < inputUris.Count(); i++)
            {
                retval.Add(new Tuple<string, int>(inputUris[i], results[i]));
            }
             
            // Reconstructing albums
            foreach (Tuple<int, int, bool, string> album in albumTracker)
            {
                var trackScores = results.GetRange(album.Item1, album.Item2);
                int score = trackScores.Sum();
                retval.Add(new Tuple<string, int>(album.Item4, score));
            }
            return retval.ToArray();
        }

        private static List<int> EvaluateBatch(string[] uris, SpotifyData data, bool[] isFollowingUri, HttpClient client)
        {

            if (uris.Length > 100)
            {
                List<int> retVal = new List<int>();
                List<string> urisList = new List<string>(uris);
                List<bool> followingList = new List<bool>(isFollowingUri);
                int n = 0;
                while (urisList.Count > 0)
                {
                    if (urisList.Count > 100)
                    {
                        n = 100;
                    }
                    else
                    {
                        n = urisList.Count;
                    }
                    retVal.AddRange(EvaluateBatch(urisList.GetRange(0, n).ToArray(), data, followingList.GetRange(0, n).ToArray(), client));
                    urisList.RemoveRange(0, n);
                    followingList.RemoveRange(0, n);
                }
                return retVal;
            }

            JArray Jobs = new JArray();

            for (int i = 0; i < uris.Count(); i++)
            {
                Jobs.Add(GenerateJsonFeatureTrack(uris[i], data, isFollowingUri[i]));
            }
            KeyValuePair<string, string> kvPair = new KeyValuePair<string, string>("tracks", Jobs.ToString());
            List<KeyValuePair<string, string>> postBody = new List<KeyValuePair<string, string>>();
            postBody.Add(kvPair);
            HttpContent content = new FormUrlEncodedContent(postBody);
            HttpRequestMessage reqMsg = new HttpRequestMessage(HttpMethod.Post, "http://localhost:27015/batch");
            reqMsg.Content = content;
            HttpResponseMessage postResponse = client.SendAsync(reqMsg).Result;
            JObject result = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            JArray resultArr = (JArray)result["scores"];

            var doubles = resultArr.Select(elem => double.Parse(elem.ToString()));
            var retval = doubles.Select(elem => Convert.ToInt32(elem * 100) + 100);
            return retval.ToList();
        }

        private static void PrefetchRelatedResources(string[] uris, SpotifyData data)
        {
            // Get multiple resources through batching to prevent too many requests
            data.GetMultipleSpotifyResources(uris);
            HashSet<string> resources = new HashSet<string>();

            var albums = uris.Where(elem => elem.Split(":")[1] == "album").Select(elem => data.GetSpotifyResource(elem));
            foreach (var album in albums)
            {
                JArray tracks = (JArray)album["tracks"]["items"];
                JArray artists = (JArray)album["artists"];
                foreach(var elem in tracks.Select(elem => elem["uri"].ToString()))
                {
                    resources.Add(elem);
                }
                foreach (var elem in artists.Select(elem => elem["uri"].ToString()))
                {
                    resources.Add(elem);
                }
            }
            data.GetMultipleSpotifyResources(resources.ToArray());
        } 
        
        private static JObject GenerateJsonFeatureTrack(string uri, SpotifyData data, bool isFollowingUri)
        {
            JObject result = new JObject();
            JObject track = new JObject();
            JObject album = new JObject();
            JObject artist = new JObject();
            try
            {
                track = data.GetSpotifyResource(uri);
                album = data.GetSpotifyResource(track["album"]["uri"].ToString());
                artist = data.GetSpotifyResource(((JArray)track["artists"])[0]["uri"].ToString());
            }
            catch (Exception e)
            {
                Console.WriteLine(track.ToString());
            }

            result["track-duration"] = int.Parse(track["duration_ms"].ToString());
            result["hour"] = (double)DateTime.Now.Hour;
            result["track-popularity"] = double.Parse(track["popularity"].ToString());            
            result["album-popularity"] = double.Parse(album["popularity"].ToString());
            result["artist-popularity"] = double.Parse(artist["popularity"].ToString());
            result["artist-followers"] = double.Parse(artist["followers"]["total"].ToString());

            result["favorite-artist"] = System.Convert.ToDouble(isFollowingUri);
            // TODO: Fix multiple sources
            string source = "artist";
            result["one-hot"] = "0010";

            return result;
        }
        /*
        public static JObject GenerateJsonFeatureAlbum(string uri, SpotifyData data, bool isFollowingUri)
        {
            JObject result = new JObject();
            JObject album = data.GetSpotifyResource(uri);
            JArray artistsSimplified = (JArray)album["artists"];
            JToken artist = data.GetSpotifyResource(artistsSimplified[0]["uri"].ToString());

            double albumPop = double.Parse(album["popularity"].ToString());
            JArray tracksSimplified = (JArray)album["tracks"]["items"];
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double artistPop = double.Parse(artist["popularity"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingUri);
            double totalScore = 0;
            // Consider making the API client work async
            foreach (JToken trackSimplified in tracksSimplified)
            {
                JToken track = data.GetSpotifyResource(trackSimplified["uri"].ToString());
                double hour = (double)DateTime.Now.Hour;
                double trackPop = double.Parse(track["popularity"].ToString());
                double trackDuration = double.Parse(track["duration_ms"].ToString());
                double[] featuresArr = { hour, trackPop, albumPop, artistPop, trackDuration, artistFollowers,
                    favoriteArtist};

                // TODO: Fix multiple sources
                string source = "artist";
                double[] oneHot = { 0, 0, 1, 0 };

                List<double> features = new List<double>(featuresArr);
                features.AddRange(oneHot);

                totalScore += EvaluateFeatures(features);
            }

            return totalScore;
        }
        */

        // Expand to accept all types of spotify resources
        public static int EstimateCost(string trackID, SpotifyAPIClient api)
        {
            JToken track = api.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            /*
            JArray images = (JArray) track["album"]["images"];
            JToken smallestImage = images[0];
            int smallestHeight = 0;
            int smallestWidth = 0;
            for (int i = 1; i < images.Count; i++)
            {
                int height = int.Parse( images[i]["height"].ToString());
                int width = int.Parse(images[i]["width"].ToString());

                smallestHeight = int.Parse(smallestImage["height"].ToString());
                smallestWidth = int.Parse(smallestImage["width"].ToString());
                if (height < smallestHeight && width < smallestWidth)
                {
                    smallestImage = images[i];
                }
            }
            */
            return tDuration;
        }

        public static List<INotification> ScoreMultipleSpotifyNotifications(List<INotification> nots, SpotifyData data, bool[] isFollowing)
        {
            var uris = nots.Select(not => not.Uri).ToArray();
            var scores = EvaluateMultipleResources(uris, data, isFollowing);
            List<INotification> retval = new List<INotification>();
            foreach(INotification not in nots)
            {
                string uri = not.Uri;
                var score = scores.Where(elem => elem.Item1 == uri).First();
                not.Score = score.Item2;
                retval.Add(not);
            }
            return retval;
        }
    }
}
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blob 14179�using System;
using System.Text;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;
using System.Threading;
using master.HttpService;
using System.Collections.Specialized;
using master.Firebase;
using System.Security.Cryptography;
using master.Selection;


namespace master.UserService
{
    class UserAgent
    {
        //private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<INotification> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;
        public Mutex mutex;
        private string waitingforID;
        private JObject update;
        private bool isWaitingForUpdate;
        private FirebaseCredentials FBC;
        
        private double currNetwork;
        private double powerConstraint;
        private int networkConstraint;
        private string validationString;
        private string firebaseToken;

        public UserAgent(string fbToken, Dictionary<string, object> classStore)
        {
            //this.UserId = id;
            this.firebaseToken = fbToken;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            //HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<INotification>();
            FollowedArtists = new List<string>();
            this.mutex = new Mutex();
            this.FBC = (FirebaseCredentials) classStore["FirebaseCredentials"];
            this.isWaitingForUpdate = false;
        }

        public void initSpotify(NameValueCollection queryParams)
        {
            JObject postResponse = getInitResponse(queryParams);
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(HttpClient, postResponse);
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2015, 03, 01);
        }

        private JObject getInitResponse(NameValueCollection queryParams)
        {
            string authCode = queryParams["code"];
            try
            {
                this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
                string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
                string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
                string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
                string callback = string.Format("http://{0}/callback", globalIP);
                var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

                var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
                return JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return new JObject();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        public void UpdateConstraints(JObject queryParams)
        {
            //currPower = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            currNetwork = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams[""].ToString()));
            validationString = queryParams["validation"].ToString();
        }

        public bool CheckValidation(string sentValidation)
        {
            return validationString == sentValidation;
        }

        public void UpdateCurrentConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            powerConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            networkConstraint = int.Parse(System.Web.HttpUtility.UrlDecode(queryParams["network"]));
        }

        public List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            mutex.WaitOne();
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            var notificationsWithoutScore = newObjects.Select(obj => notificationFactory.GetNotification(obj["uri"].ToString(), this));
            var validNotifications = notificationsWithoutScore.Where(elem => elem.DataCost != int.MaxValue);
            var notifications = ScoreNotificationsBatch(validNotifications.ToArray());
            Console.WriteLine(notifications.Length);
            OutboundNotifications.AddRange(notifications);
            LastNotificationUpdate = DateTime.Now;
            mutex.ReleaseMutex();
        }
        /*
        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }
        */

        private INotification[] ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications = nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<INotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            UpdateUsersFollowedArtists();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = EvaluationFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            return scoredNotifications.ToArray();
        }
        /*
        private void updateNotificationsAndSend()
        {
            INotification[] notifications = GenerateNotifications();
            notifications = ScoreNotificationsBatch(notifications);
            GreedyScheduler scheduler = new GreedyScheduler();

        }*/

        public void SendNotifications(INotification[] notifications, string id)
        {
            Console.WriteLine("sending notification");
            if (true)
            {
                foreach(var notification in notifications)
                {
                    FBC.SendNotification(notification, firebaseToken);
                }
                FBC.SendNotification(notifications[0], firebaseToken);
            }
            else
            {
                FBC.SendBatch(notifications, firebaseToken, id);
            }
        }

        public void DeliverUpdate(JObject postMessage)
        {
            mutex.WaitOne();
            update = postMessage;
            mutex.ReleaseMutex();
        }

        private string getID()
        {
            var uris = OutboundNotifications.Select(not => not.Uri);
            string urisAsString = String.Join("", uris);
            SHA256 sHA256 = SHA256.Create();
            string toHash = urisAsString + firebaseToken + DateTime.Now.ToString();
            var shaBytes = sHA256.ComputeHash(Encoding.UTF8.GetBytes(toHash));
            return Convert.ToBase64String(shaBytes);
        }

        public async Task Start()
        {
            while (true)
            {
                if (false)
                {
                    try
                    {
                        UpdateOutboundResources();
                        performanceTesting.testPerformance(firebaseToken, "greedy", OutboundNotifications, 100000, 1000000000, 200000);
                        performanceTesting.testPerformance(firebaseToken, "dynamic", OutboundNotifications, 100000, 1000000000, 200000);
                        Console.WriteLine("tests complete");
                        return;
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                }
                UpdateOutboundResources();
                if (OutboundNotifications.Count > 0)
                {
                    //Selector scheduler;
                    /*
                    try
                    {
                         scheduler = new DynamicSelector(OutboundNotifications, networkConstraint);
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                    */
                    try
                    {
                        //scheduler = new DynamicSelector(OutboundNotifications, 4000000);
                        var selector = new GreedySelector(OutboundNotifications, 4000000);
                        var batch = selector.getSelection();
                        //greedyscheduler.getSelection();
                        SendNotifications(batch, getID());
                        // TODO: make sure the notifications confirmed send
                        foreach (var not in batch)
                        {
                            OutboundNotifications.Remove(not);
                        }
                        Task timer = Task.Run(() => Thread.Sleep(10000));
                        while (!timer.IsCompleted)
                        {
                            mutex.WaitOne();
                            // wait for update here
                            mutex.ReleaseMutex();
                        }
                    }
                    catch (Exception e)
                    {
                        if (e is SelectionException)
                        {
                            Console.WriteLine("Scheduling complete");
                        }
                        else
                        {
                            Console.WriteLine(e.Message);
                            Console.WriteLine(e.StackTrace);
                        }
                    }
                }
                Thread.Sleep(600000);
            }

        }
    }
}
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commit 242�tree 02bd226e20499746182e9f08b8d3a778033185ba
parent 069a1abc3d7721aa3b5004054a39615f2945ccfc
author Mats Jonassen <matsj54@gmail.com> 1526724323 +0200
committer Mats Jonassen <matsj54@gmail.com> 1526724323 +0200

Added image to notification
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blob 2210�using System;
using System.Collections.Generic;
using System.Text;
using master.UserService;
using master.HttpService;
using master.SpotifyAPI;
using master.Notification;
using System.Net.Http;
using master.Firebase;

namespace master
{
    class Start
    {
        static void Main(string[] args)
        {
            SpotifyAPIPublic api = new SpotifyAPIPublic();
            SpotifyData data = new SpotifyData(api);
            if (true)
            {
                //api.TestTimeout();
                FirebaseCredentials fbc = new FirebaseCredentials();
                SpotifyNotification not = new SpotifyNotification("spotify:track:6HJcuxVgYjxcYDnPG0ystc", data, true);
                fbc.SendNotification(not, "c9hbOkLP2WM:APA91bFpJuAuR5choDGIge7YLsRvqxlW9DZYMO_Hlwqg3AFd8NLZJQdCRS1w45KPeJuYUY194q3yqb4T3v0uiKhOO-I-w-AlW8XaMDBLtzmZH7YEe2oxnLmx3oVkzvLR50E80BZlAbo_");
                Console.ReadLine();
                System.Environment.Exit(1);
            }

            Console.WriteLine("Starting main");
            Dictionary<string, UserAgent> Users = new Dictionary<string, UserAgent>();
            NotificationFactory notificationFactory = new NotificationFactory(data);
            

            Dictionary<string, object> classStore = new Dictionary<string, object>();
            HttpClient genericUseClient = new HttpClient();
            classStore["Users"] = Users;
            classStore["Api"] = api;
            classStore["SpotifyData"] = data;
            classStore["NotificationFactory"] = notificationFactory;
            classStore["HttpClient"] = genericUseClient;
            HttpWorker serverWorker = new HttpWorker(classStore);

            Console.WriteLine("Starting listen loop");
            serverWorker.ListenAndServeAsync();
            Console.WriteLine("Loop started");
            Console.ReadLine();
            serverWorker.Stop();

            // Connect URL: https://accounts.spotify.com/authorize/?client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&redirect_uri=http%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&scope=user-read-private%20user-follow-read&state=34fFs29kd09
        }
    }
}
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blob 428�<Project Sdk="Microsoft.NET.Sdk">

  <PropertyGroup>
    <OutputType>Exe</OutputType>
    <TargetFramework>netcoreapp2.0</TargetFramework>
  </PropertyGroup>

  <ItemGroup>
    <PackageReference Include="Accord.MachineLearning" Version="3.8.0" />
    <PackageReference Include="Microsoft.Extensions.Configuration" Version="2.0.0" />
    <PackageReference Include="Newtonsoft.Json" Version="10.0.3" />
  </ItemGroup>

</Project>
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commit 235�tree 40b9aa47bd4c1cba30d399b3fed25943efd7bdd6
parent 906550872fe2905bd1ab7d347150742f3a97b0a2
author Mats Jonassen <matsj54@gmail.com> 1528200600 +0200
committer Mats Jonassen <matsj54@gmail.com> 1528200600 +0200

Working phone device
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blob 762�import csv
from sklearn.ensemble import RandomForestRegressor
import numpy as np

def createRegr():
    data_X = list()
    data_Y = list()
    with open('E:masterData/spotify-click-data-processed.csv', 'r') as csvfile:
        next(csvfile)
        data = np.loadtxt(csvfile, delimiter=',')
    data_X = data[:,:-1]
    data_Y = data[:,-1:]

    if False:
        third = int(len(data_X) / 3)
        
        train_X = data_X[:2*third]
        train_Y = data_Y[:2*third]
        test_X = data_X[2*third:]
        test_Y = data_Y[2*third:]
    else:
        train_X = data_X
        train_Y = data_Y

    regr = RandomForestRegressor(n_estimators=100)
    regr.max_depth = 10
    regr.fit(train_X, train_Y.ravel())

    return regr
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blob 3836�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using Newtonsoft.Json.Linq;
using master.SpotifyAPI;

namespace master
{
    class SpotifyData
    {
        private Dictionary<string, JObject> SpotifyResources;
        private Dictionary<string, List<string>> artistAlbums;
        private Dictionary<string, string> previews;
        private Dictionary<string, DateTime> LastUpdated;
        private SpotifyAPIPublic Api;

        public SpotifyData(SpotifyAPIPublic api)
        {
            SpotifyResources = new Dictionary<string, JObject>();
            LastUpdated = new Dictionary<string, DateTime>();
            Api = api;
            artistAlbums = new Dictionary<string, List<string>>();
            previews = new Dictionary<string, string>();
        }

        private bool Outdated(string spotifyURI)
        {
            return LastUpdated[spotifyURI].AddDays(1) < DateTime.Now;
        }

        public JObject GetSpotifyResource(string spotifyUri, bool forceRetry = false)
        {
            if (forceRetry)
            {
                SpotifyResources[spotifyUri] = Api.GetSpotifyResource(spotifyUri);
                LastUpdated[spotifyUri] = DateTime.Now;
                return SpotifyResources[spotifyUri];
            }

            if (LastUpdated.ContainsKey(spotifyUri) && !Outdated(spotifyUri))
            {
                return SpotifyResources[spotifyUri];
            }
            if (LastUpdated.ContainsKey(spotifyUri))
            {
                Console.WriteLine(string.Format("Outdated: {0}, Resource: {1}", Outdated(spotifyUri), spotifyUri));
            }
            SpotifyResources[spotifyUri] = Api.GetSpotifyResource(spotifyUri);
            LastUpdated[spotifyUri] = DateTime.Now;
            return SpotifyResources[spotifyUri];
        }

        public List<JObject> GetMultipleSpotifyResources(string[] spotifyUris)
        {
            List<JObject> results = new List<JObject>();
            var existsUris = from uri in spotifyUris where SpotifyResources.ContainsKey(uri) && !Outdated(uri) select uri;
            var missing = from uri in spotifyUris where !existsUris.Contains(uri) select uri;

            foreach (string uri in existsUris)
            {
                results.Add(SpotifyResources[uri]);
            }
            List<JObject> missingObjects = Api.GetMultipleSpotifyResources(missing.ToArray());
            foreach (JObject elem in missingObjects)
            {
                SpotifyResources[elem["uri"].ToString()] = elem;
                results.Add(elem);
            }
            return results;
        }

        public List<string> GetArtistsAlbums(string artistURI)
        {
            string mapsKey = string.Format("{0}albums", artistURI);
            if (LastUpdated.ContainsKey(mapsKey) && !Outdated(mapsKey))
            {
                return artistAlbums[artistURI];
            }
            var albums = Api.GetArtistAlbums(artistURI);
            var albumIDs = from album in albums select album["uri"].ToString();
            artistAlbums[mapsKey] = albumIDs.ToList<string>();
            LastUpdated[mapsKey] = DateTime.Now;

            return albumIDs.ToList<string>();
        }

        public string GetPreview(string uri)
        {
            if (previews.ContainsKey(uri))
            {
                return previews[uri];
            }
            string previewUrl = GetSpotifyResource(uri)["preview_url"].ToString();
            if (previewUrl.Length == 0)
            {
                throw new Exception("Missing Preview");
            }
            previews[uri] = Api.GetPreview(previewUrl);
            return previews[uri];
        }
        
    }
}
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blob 14265�using System;
using System.Collections.Generic;
using System.Net;
using System.Net.Http;
using Newtonsoft.Json.Linq;
using System.Threading.Tasks;
using System.Linq;

namespace master.helpers
{
    class spotifyAPIClient
    {
        private string apiBase = "https://api.spotify.com/v1/";
        private string authenticationURI = "https://accounts.spotify.com/authorize/";
        private string oAuthToken { get; set; }
        private string callback { get; set; }
        private string refreshToken { get; set; }
        private DateTime tokenInvalidAfter { get; set; }
        public Dictionary<string, JToken> SpotifyAlbums { get => spotifyAlbums; set => spotifyAlbums = value; }

        private Dictionary<string, JToken> spotifyAlbums;

        public spotifyAPIClient(string oAuthToken, DateTime tokenInvalidAfter = default(DateTime), 
            string refreshToken = "")
        {
            this.oAuthToken = "Bearer " + oAuthToken;
            this.spotifyAlbums = new Dictionary<string, JToken>();
            this.refreshToken = refreshToken;
            if (tokenInvalidAfter == default(DateTime))
            {
                this.tokenInvalidAfter = DateTime.Now.AddMinutes(55);
            }
        }

        public static string generateNewAuthUri(string clientID, string callback)
        {
            if (callback.Length == 0)
            {
                throw new Exception("No defined callback");
            }

            // string state = "123"; // This should be a randomized string to double verify auth
            string scope = "user-follow-read";
            string authenticationURI = "https://accounts.spotify.com/authorize/";

            // Remember to use character encoding for symbols in the Uri
            // : -> %3A; / -> %2F
            // %20 for space in scope
            callback = System.Net.WebUtility.UrlEncode(callback);
            callback = callback.Replace(".", "%2E");
            string queryParams = string.Format("?client_id={0}&response_type=code&redirect_uri={1}&scope={2}", clientID, callback, scope);
            return authenticationURI + queryParams;
        }

        public static string getIP()
        {
            return Dns.GetHostEntry(Dns.GetHostName())
                    .AddressList.First(
                    f => f.AddressFamily == System.Net.Sockets.AddressFamily.InterNetwork)
                    .ToString();
        }

        public static spotifyAPIClient newClientWithAuth()
        {
            string clientID = "c4ee2ce2fe4a41a8a2e4929bedb116eb";
            string clientSecret = "6b27bd8cef41421a89143b374ef69712";
            string ip = getIP();
            // port set below
            string callback = string.Format("http://{0}:{1}/", ip, "8080") ;
            // Open URL in browser
            string uri = spotifyAPIClient.generateNewAuthUri(clientID, callback);
            HttpListener listener = new HttpListener();
            listener.Prefixes.Add(callback);
            Console.WriteLine(uri);
            // System.Diagnostics.Process.Start(uri);

            listener.Start();
            var context = listener.GetContext();
            // TODO get GET 
            var queryString = context.Request.QueryString;

            var state = "123";
            if (queryString["state"] != "123")
            {
                throw new Exception("Incorrect state");
            }
            string code = queryString["code"];

            var response = context.Response;
            byte[] buffer = System.Text.Encoding.UTF8.GetBytes("<HTML><BODY>Login complete</BODY></HTML>");
            // Get a response stream and write the response to it.
            response.ContentLength64 = buffer.Length;
            System.IO.Stream output = response.OutputStream;
            output.Write(buffer, 0, buffer.Length);
            output.Close();
            listener.Stop();


            HttpClient client = new HttpClient();

            List<KeyValuePair<string, string>> postBodyParams = new List<KeyValuePair<string, string>>();
            postBodyParams.Add(new KeyValuePair<string, string>("grant_type", "authorization_code"));
            postBodyParams.Add(new KeyValuePair<string, string>("code", code));
            postBodyParams.Add(new KeyValuePair<string, string>("redirect_uri", callback));

            postBodyParams.Add(new KeyValuePair<string, string>("client_id", clientID));
            postBodyParams.Add(new KeyValuePair<string, string>("client_secret", clientSecret));

            var task = client.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postBodyParams));
            var postResponse = task.Result;
            if (!postResponse.IsSuccessStatusCode)
            {
                Console.WriteLine(postResponse.Content.ReadAsStringAsync().Result);
                throw new Exception("token post request failed");
            }
            JObject jsonResponse = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string OAuthToken = jsonResponse["access_token"].ToString();
            DateTime expiresIn = DateTime.Now.AddSeconds(int.Parse(jsonResponse["expires_in"].ToString()));
            string refreshToken = jsonResponse["refresh_token"].ToString();

            return new spotifyAPIClient(OAuthToken, expiresIn, refreshToken);
        }
        
        public List<string> getFollowedArtists()
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);
            string endpoint = String.Format("me/following?type=artist");

            var getResult = client.GetAsync(this.apiBase + endpoint).Result;
            JObject result = JObject.Parse(getResult.Content.ReadAsStringAsync().Result);
            var item = result["artists"]["items"].First;
            var artistIDs = new List<string>();

            while (item != null)
            {
                artistIDs.Add(item["id"].ToString());
                item = item.Next;
            }
            return artistIDs;
        }

        public List<string> getArtistsAlbumIDs(List<string> artistIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);

            var tasks = new List<Task<HttpResponseMessage>>();
            List<string> albumIDs = new List<string>();
            foreach (var artist in artistIDs)
            {
                string uri = string.Format("{0}artists/{1}/albums", this.apiBase, artist);
                tasks.Add(client.GetAsync(uri));
            }

            while(tasks.Count > 0)
            { 
                int index = Task.WaitAny(tasks.ToArray());
                var result = tasks[index].Result;
                var jsonstring = result.Content.ReadAsStringAsync().Result;
                var albums = JObject.Parse(jsonstring);
                JArray array = (JArray)albums["items"];
                foreach (var album in array)
                {
                    albumIDs.Add(album["id"].ToString());
                }
                tasks.RemoveAt(index);
            }
            return albumIDs;
        }

        private List<Task> albumTaskHandler(List<Task> tasks)
        { 
            tasks.Add(new Task(() => System.Threading.Thread.Sleep(5000) ));
            while (tasks.Count > 1)
            {
                int index = Task.WaitAny(tasks.ToArray());
                if (tasks[index].GetType() == typeof(Task))
                {
                    tasks.RemoveAt(index);
                    
                    return tasks;
                }
                var result = ((Task<HttpResponseMessage>)tasks[index]).Result;
                string jsonString = result.Content.ReadAsStringAsync().Result;
                tasks.RemoveAt(index);
                JArray albums = (JArray)JObject.Parse(jsonString)["albums"];
                foreach (var album in albums)
                {
                    this.SpotifyAlbums.Add(album["uri"].ToString(), album);
                }
            }
            return new List<Task>();
        }

        private List<Task> getAlbumRequestTasks(HttpClient client, List<string> albumIDs)
        {
            var getTasks = new List<Task>();
            while (albumIDs.Count > 0)
            {
                int n = 20;
                if (albumIDs.Count < n)
                {
                    n = albumIDs.Count;
                }
                var subset = albumIDs.GetRange(0, n);
                albumIDs.RemoveRange(0, n);

                string CSV = "";
                foreach (var id in subset)
                {
                    CSV = CSV + id + ",";
                }
                CSV = CSV.Remove(CSV.Length - 1);

                string uri = string.Format("{0}albums/?ids={1}", this.apiBase, CSV);
                getTasks.Add(client.GetAsync(uri));
            }

            return getTasks;
        }

        public void getAndStoreAlbums(List<string> albumIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);

            var responses = this.getAlbumRequestTasks(client, albumIDs);

            responses = this.albumTaskHandler(responses);

            while (responses.Count > 0)
            {
                List<string> missingIDs = new List<string>();
                foreach(string id in albumIDs)
                {
                    if (!this.SpotifyAlbums.ContainsKey(id))
                    {
                        missingIDs.Add(id);
                    }
                }
                var restartedTasks = this.getAlbumRequestTasks(client, missingIDs);
                responses = albumTaskHandler(restartedTasks);
            }
        }

        // TODO get album dates
        public Dictionary<string, DateTime> getAlbumDates()
        {
            Dictionary<string, DateTime> dates = new Dictionary<string, DateTime>();
            foreach (var album in this.SpotifyAlbums.Values)
            {
                string dateAsString = album["release_date"].ToString();
                var stringElems = Array.ConvertAll(dateAsString.Split('-'), int.Parse);
                switch (stringElems.Length)
                {
                    case 1:
                        stringElems = new int[] { stringElems[0], 1, 1 };
                        break;
                    case 2:
                        stringElems = new int[] { stringElems[0], stringElems[1], 1 };
                        break;
                }
                dates[album["id"].ToString()] = new DateTime(stringElems[0], stringElems[1], stringElems[2]);
            }
            return dates;
        }

        public List<string> getAlbumsReleasedAfter(DateTime dateTime, Dictionary<string, DateTime> dates)
        {
            List<string> results = new List<string>();
            foreach(KeyValuePair<string,DateTime> elem in dates)
            {
                if (dateTime < elem.Value)
                {
                    results.Add(elem.Key);
                }
            }
            return results;
        }

        public JToken getTrack(string trackID)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);
            string endpoint = String.Format("tracks/{0}", trackID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public JToken getArist(string artistID)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);
            string endpoint = String.Format("artists/{0}", artistID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public JToken getAlbum(string albumID)
        {
            // If an album is already in the dictionary. Return the album from the dict
            if (this.SpotifyAlbums.ContainsKey(albumID))
            {
                return this.spotifyAlbums[albumID];
            }

            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);
            string endpoint = String.Format("albums/{0}", albumID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public bool isFollowingArtist(string artistID)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.oAuthToken);
            string endpoint = String.Format("me/following/contains?type=artist&ids={0}", artistID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultString = result.Content.ReadAsStringAsync().Result;
            JArray booleans = JArray.Parse(resultString);
            return booleans[0].ToString() == "true";
        }

        public List<string> getUnnotifiedAlbums(DateTime lastNotification)
        {
            var artists = this.getFollowedArtists();
            Console.WriteLine(DateTime.Now);
            var albumIds = this.getArtistsAlbumIDs(artists);
            Console.WriteLine(DateTime.Now);
            this.getAndStoreAlbums(albumIds);
            Console.WriteLine(DateTime.Now);
            return this.getAlbumsReleasedAfter(lastNotification, this.getAlbumDates());
        }
        
    }
}
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blob 2755�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using Newtonsoft.Json.Linq;
using master.SpotifyAPI;

namespace master
{
    class SpotifyData
    {
        private Dictionary<string, JObject> SpotifyResources;
        private Dictionary<string, List<string>> artistAlbums;
        private Dictionary<string, DateTime> LastUpdated;
        private SpotifyAPIPublic Api;

        public SpotifyData(SpotifyAPIPublic api)
        {
            SpotifyResources = new Dictionary<string, JObject>();
            LastUpdated = new Dictionary<string, DateTime>();
            Api = api;
            artistAlbums = new Dictionary<string, List<string>>();
        }

        private bool Outdated(string spotifyURI)
        {
            return LastUpdated[spotifyURI].AddDays(1) < DateTime.Now;
        }

        public JObject GetSpotifyResource(string spotifyUri)
        {
            if (LastUpdated.ContainsKey(spotifyUri) && !Outdated(spotifyUri))
            {
                return SpotifyResources[spotifyUri];
            }
            SpotifyResources[spotifyUri] = Api.GetSpotifyResource(spotifyUri);
            LastUpdated[spotifyUri] = DateTime.Now;
            return SpotifyResources[spotifyUri];
        }

        public List<JObject> GetMultipleSpotifyResources(string[] spotifyUris)
        {
            List<JObject> results = new List<JObject>();
            var existsUris = from uri in spotifyUris where SpotifyResources.ContainsKey(uri) && !Outdated(uri) select uri;
            var missing = from uri in spotifyUris where !existsUris.Contains(uri) select uri;

            foreach (string uri in existsUris)
            {
                results.Add(SpotifyResources[uri]);
            }
            List<JObject> missingObjects = Api.GetMultipleSpotifyResources(missing.ToArray());
            foreach (JObject elem in missingObjects)
            {
                SpotifyResources[elem["uri"].ToString()] = elem;
                results.Add(elem);
            }
            return results;
        }

        public List<string> GetArtistsAlbums(string artistURI)
        {
            string mapsKey = string.Format("{0}albums", artistURI);
            if (LastUpdated.ContainsKey(mapsKey) && !Outdated(mapsKey))
            {
                return artistAlbums[artistURI];
            }
            var albums = Api.GetArtistAlbums(artistURI);
            var albumIDs = from album in albums select album["uri"].ToString();
            artistAlbums[mapsKey] = albumIDs.ToList<string>();
            LastUpdated[mapsKey] = DateTime.Now;

            return albumIDs.ToList<string>();
        }
        
    }
}
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blob 811�using System;
using System.Collections.Generic;
using System.Text;

namespace master.Notification
{
    class SpotifyNotification : INotification
    {
        private object pushNotification;
        private double score;
        private string Uri;
        private SpotifyData data;

        public object PushNotification
        {
            get => pushNotification;
        }
        public double Score
        {
            get => score;
        }

        public SpotifyNotification(string uri)
        {
            this.Uri = uri;
            this.GenerateNotification();
            this.ScoreNotification();
        }

        private void GenerateNotification()
        {

        }

        private void ScoreNotification()
        {

        }
    }
}
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blob 14697�    using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;
using Accord.MachineLearning.DecisionTrees;
using System.Net.Http;
using master.SpotifyAPI;
using System.Linq;
using master.Notification;

namespace master
{
    static class EvaluationFunctions
    {
        public static double EvaluateTrack(string uri, SpotifyData spotifyData, bool isFollowingArtist)
        {
            JObject track = spotifyData.GetSpotifyResource(uri);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            double hour = (double)DateTime.Now.Hour;
            double trackPop = double.Parse(track["popularity"].ToString());

            string albumURI = track["album"]["uri"].ToString();
            JObject album = spotifyData.GetSpotifyResource(albumURI);
            double albumPop = double.Parse(album["popularity"].ToString());

            // Get the ID of the first Artist listed for the track.
            string artistURI = ((JArray)track["artists"])[0]["uri"].ToString();
            JObject artist = spotifyData.GetSpotifyResource(artistURI);
            double artistPop = double.Parse(artist["popularity"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingArtist);
            // TODO: Fix multiple sources
            string source = "artist";
            double[] oneHot = { 0, 0, 1, 0 };

            double[] featuresArr = { hour, trackPop, albumPop, artistPop, tDuration, artistFollowers,
            favoriteArtist};

            List<double> features = new List<double>(featuresArr);
            features.AddRange(oneHot);

            return EvaluateFeatures(features);
        }

        public static double EvaluateAlbum(string uri, SpotifyData spotifyData, bool isFollowingArtist)
        {
            JObject album = spotifyData.GetSpotifyResource(uri);
            double albumPop = double.Parse(album["popularity"].ToString());
            JArray tracksSimplified = (JArray)album["tracks"]["items"];
            JArray artistsSimplified = (JArray)album["artists"];
            JToken artist = spotifyData.GetSpotifyResource(artistsSimplified[0]["uri"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double artistPop = double.Parse(artist["popularity"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingArtist);
            double totalScore = 0;
            // Consider making the API client work async
            foreach (JToken trackSimplified in tracksSimplified)
            {
                JToken track = spotifyData.GetSpotifyResource(trackSimplified["uri"].ToString());
                double hour = (double)DateTime.Now.Hour;
                double trackPop = double.Parse(track["popularity"].ToString());
                double trackDuration = double.Parse(track["duration_ms"].ToString());
                double[] featuresArr = { hour, trackPop, albumPop, artistPop, trackDuration, artistFollowers,
                    favoriteArtist};

                // TODO: Fix multiple sources
                string source = "artist";
                double[] oneHot = { 0, 0, 1, 0 };

                List<double> features = new List<double>(featuresArr);
                features.AddRange(oneHot);

                totalScore += EvaluateFeatures(features);
            }

            return totalScore;

        }

        public static double EvaluateFeatures(List<double> features, HttpClient client = null)
        {
            if (features.Count != 11)
            {
                throw new Exception("feature input does not contain 11 elements");
            }
            HttpClient httpClient = client ?? new HttpClient();
            string endpoint = "http://localhost:27015/?features=" + string.Join('-', features);
            var result = httpClient.GetStringAsync(endpoint).Result;
            JToken JsonResult = JObject.Parse(result);
            try
            {
                if (double.Parse(JsonResult["result"].ToString()) > 0)
                {

                    Console.WriteLine(JsonResult["result"].ToString());
                }
                return double.Parse(JsonResult["result"].ToString());
            }
            catch
            {
                throw new Exception("Invalid GET result, unable to parse to Double");
            }

        }

        public static double EvaluateResource(string uri, SpotifyData data, bool isFollowingArtist)
        {
            string type = uri.Split(":")[1];
            switch (type)
            {
                case "track":
                    return EvaluateTrack(uri, data, isFollowingArtist);
                case "album":
                    return EvaluateAlbum(uri, data, isFollowingArtist);
            }
            throw new Exception("failed to score resource. Didn't match possible resources");
        }

        public static Tuple<string, double>[] EvaluateMultipleResources(string[] uris, SpotifyData data, bool[] isFollowingUri)
        {
            PrefetchRelatedResources(uris, data);

            var combined = uris.Zip(isFollowingUri, (uri, following) => new Tuple<string, bool>(uri, following));
            var tracks = combined.Where(tuple => tuple.Item1.Split(":")[1] == "track");

            List<Tuple<string, bool>> batch = new List<Tuple<string, bool>>();
            batch.AddRange(tracks);
            
            var albums = combined.Where(tuple => tuple.Item1.Split(":")[1] == "album");
            var albumTracker = new List<Tuple<int, int, bool, string>>();
            foreach (Tuple<string, bool> albumTuple in albums)
            {
                JObject album = data.GetSpotifyResource(albumTuple.Item1);
                JArray tracksInAlbum = (JArray)album["tracks"]["items"];
                albumTracker.Add(new Tuple<int, int, bool, string>(batch.Count, tracksInAlbum.Count, albumTuple.Item2, albumTuple.Item1));
                foreach (JObject track in tracksInAlbum)
                {
                    batch.Add(new Tuple<string, bool>(track["uri"].ToString(), albumTuple.Item2));
                }
            }

            string[] inputUris = batch.Select(elem => elem.Item1).ToArray();
            bool[] inputFollowing = batch.Select(elem => elem.Item2).ToArray();
            HttpClient client = new HttpClient();
            List<double> results = EvaluateBatch(inputUris, data, inputFollowing, client);
            List<Tuple<string, double>> retval = new List<Tuple<string, double>>();
            for (int i = 0; i < inputUris.Count(); i++)
            {
                retval.Add(new Tuple<string, double>(inputUris[i], results[i]));
            }
             
            // Reconstructing albums
            foreach (Tuple<int, int, bool, string> album in albumTracker)
            {
                var trackScores = results.GetRange(album.Item1, album.Item2);
                double score = trackScores.Sum();
                retval.Add(new Tuple<string, double>(album.Item4, score));
            }
            return retval.ToArray();
        }

        private static List<double> EvaluateBatch(string[] uris, SpotifyData data, bool[] isFollowingUri, HttpClient client)
        {
            JArray Jobs = new JArray();

            for(int i = 0; i < uris.Count(); i++)
            {
                Jobs.Add(GenerateJsonFeatureTrack(uris[i], data, isFollowingUri[i]));
            }
            KeyValuePair<string, string> kvPair = new KeyValuePair<string, string>("tracks", Jobs.ToString());
            List<KeyValuePair<string, string>> postBody = new List<KeyValuePair<string, string>>();
            postBody.Add(kvPair);
            HttpContent content = new FormUrlEncodedContent(postBody);
            HttpRequestMessage reqMsg = new HttpRequestMessage(HttpMethod.Post, "http://localhost:27015/batch");
            reqMsg.Content = content;
            HttpResponseMessage postResponse = client.SendAsync(reqMsg).Result;
            JObject result = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            JArray resultArr = (JArray)result["scores"];


            var retval = resultArr.Select(elem => double.Parse(elem.ToString()));
            return retval.ToList();
        }

        private static void PrefetchRelatedResources(string[] uris, SpotifyData data)
        {
            // Get multiple resources through batching to prevent too many requests
            data.GetMultipleSpotifyResources(uris);
            HashSet<string> resources = new HashSet<string>();

            var albums = uris.Where(elem => elem.Split(":")[1] == "album").Select(elem => data.GetSpotifyResource(elem));
            foreach (var album in albums)
            {
                JArray tracks = (JArray)album["tracks"]["items"];
                JArray artists = (JArray)album["artists"];
                foreach(var elem in tracks.Select(elem => elem["uri"].ToString()))
                {
                    resources.Add(elem);
                }
                foreach (var elem in artists.Select(elem => elem["uri"].ToString()))
                {
                    resources.Add(elem);
                }
            }
            data.GetMultipleSpotifyResources(resources.ToArray());
        } 
        
        private static JObject GenerateJsonFeatureTrack(string uri, SpotifyData data, bool isFollowingUri)
        {
            JObject result = new JObject();
            JObject track = new JObject();
            JObject album = new JObject();
            JObject artist = new JObject();
            try
            {
                track = data.GetSpotifyResource(uri);
                album = data.GetSpotifyResource(track["album"]["uri"].ToString());
                artist = data.GetSpotifyResource(((JArray)track["artists"])[0]["uri"].ToString());
            }
            catch (Exception e)
            {
                Console.WriteLine(track.ToString());
            }

            result["track-duration"] = int.Parse(track["duration_ms"].ToString());
            result["hour"] = (double)DateTime.Now.Hour;
            result["track-popularity"] = double.Parse(track["popularity"].ToString());            
            result["album-popularity"] = double.Parse(album["popularity"].ToString());
            result["artist-popularity"] = double.Parse(artist["popularity"].ToString());
            result["artist-followers"] = double.Parse(artist["followers"]["total"].ToString());

            result["favorite-artist"] = System.Convert.ToDouble(isFollowingUri);
            // TODO: Fix multiple sources
            string source = "artist";
            result["one-hot"] = "0010";

            return result;
        }
        /*
        public static JObject GenerateJsonFeatureAlbum(string uri, SpotifyData data, bool isFollowingUri)
        {
            JObject result = new JObject();
            JObject album = data.GetSpotifyResource(uri);
            JArray artistsSimplified = (JArray)album["artists"];
            JToken artist = data.GetSpotifyResource(artistsSimplified[0]["uri"].ToString());

            double albumPop = double.Parse(album["popularity"].ToString());
            JArray tracksSimplified = (JArray)album["tracks"]["items"];
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double artistPop = double.Parse(artist["popularity"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingUri);
            double totalScore = 0;
            // Consider making the API client work async
            foreach (JToken trackSimplified in tracksSimplified)
            {
                JToken track = data.GetSpotifyResource(trackSimplified["uri"].ToString());
                double hour = (double)DateTime.Now.Hour;
                double trackPop = double.Parse(track["popularity"].ToString());
                double trackDuration = double.Parse(track["duration_ms"].ToString());
                double[] featuresArr = { hour, trackPop, albumPop, artistPop, trackDuration, artistFollowers,
                    favoriteArtist};

                // TODO: Fix multiple sources
                string source = "artist";
                double[] oneHot = { 0, 0, 1, 0 };

                List<double> features = new List<double>(featuresArr);
                features.AddRange(oneHot);

                totalScore += EvaluateFeatures(features);
            }

            return totalScore;
        }
        */

        // Expand to accept all types of spotify resources
        public static int EstimateCost(string trackID, SpotifyAPIClient api)
        {
            JToken track = api.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            /*
            JArray images = (JArray) track["album"]["images"];
            JToken smallestImage = images[0];
            int smallestHeight = 0;
            int smallestWidth = 0;
            for (int i = 1; i < images.Count; i++)
            {
                int height = int.Parse( images[i]["height"].ToString());
                int width = int.Parse(images[i]["width"].ToString());

                smallestHeight = int.Parse(smallestImage["height"].ToString());
                smallestWidth = int.Parse(smallestImage["width"].ToString());
                if (height < smallestHeight && width < smallestWidth)
                {
                    smallestImage = images[i];
                }
            }
            */
            return tDuration;
        }

        public static List<INotification> ScoreMultipleSpotifyNotifications(List<INotification> nots, SpotifyData data, bool[] isFollowing)
        {
            var uris = nots.Select(not => not.Uri).ToArray();
            var scores = EvaluateMultipleResources(uris, data, isFollowing);
            List<INotification> retval = new List<INotification>();
            foreach(INotification not in nots)
            {
                string uri = not.Uri;
                var score = scores.Where(elem => elem.Item1 == uri).First();
                not.Score = score.Item2;
                retval.Add(not);
            }
            return retval;
        }
    }
}











master – Kopi/.git/objects/f9/c1b07b0956529ac89f39177813a9c295fe4b7b

master – Kopi/.git/objects/f9/c1b07b0956529ac89f39177813a9c295fe4b7b









master – Kopi/.git/objects/fa/da57a8a082d30f13a126a0a2e1fcb73b1f5bdf

master – Kopi/.git/objects/fa/da57a8a082d30f13a126a0a2e1fcb73b1f5bdf









master – Kopi/.git/objects/fb/78c4477e62f3cc34239a927e9d1981775a94e1

master – Kopi/.git/objects/fb/78c4477e62f3cc34239a927e9d1981775a94e1









master – Kopi/.git/objects/fb/b4b8333a13b156cb4da4a1706081b33c1c86df

master – Kopi/.git/objects/fb/b4b8333a13b156cb4da4a1706081b33c1c86df









master – Kopi/.git/objects/fb/e3ff4a434ef347dd38aca32def660e4ec0341e

master – Kopi/.git/objects/fb/e3ff4a434ef347dd38aca32def660e4ec0341e


blob 14178�using System;
using System.Text;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;
using System.Threading;
using master.HttpService;
using System.Collections.Specialized;
using master.Firebase;
using System.Security.Cryptography;
using master.Selection;


namespace master.UserService
{
    class UserAgent
    {
        //private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<INotification> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;
        public Mutex mutex;
        private string waitingforID;
        private JObject update;
        private bool isWaitingForUpdate;
        private FirebaseCredentials FBC;
        
        private double currNetwork;
        private double powerConstraint;
        private int networkConstraint;
        private string validationString;
        private string firebaseToken;

        public UserAgent(string fbToken, Dictionary<string, object> classStore)
        {
            //this.UserId = id;
            this.firebaseToken = fbToken;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            //HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<INotification>();
            FollowedArtists = new List<string>();
            this.mutex = new Mutex();
            this.FBC = (FirebaseCredentials) classStore["FirebaseCredentials"];
            this.isWaitingForUpdate = false;
        }

        public void initSpotify(NameValueCollection queryParams)
        {
            JObject postResponse = getInitResponse(queryParams);
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(HttpClient, postResponse);
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2015, 03, 01);
        }

        private JObject getInitResponse(NameValueCollection queryParams)
        {
            string authCode = queryParams["code"];
            try
            {
                this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
                string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
                string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
                string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
                string callback = string.Format("http://{0}/callback", globalIP);
                var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

                var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
                return JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return new JObject();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        public void UpdateConstraints(JObject queryParams)
        {
            //currPower = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            currNetwork = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams[""].ToString()));
            validationString = queryParams["validation"].ToString();
        }

        public bool CheckValidation(string sentValidation)
        {
            return validationString == sentValidation;
        }

        public void UpdateCurrentConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            powerConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            networkConstraint = int.Parse(System.Web.HttpUtility.UrlDecode(queryParams["network"]));
        }

        public List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            mutex.WaitOne();
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            var notificationsWithoutScore = newObjects.Select(obj => notificationFactory.GetNotification(obj["uri"].ToString(), this));
            var validNotifications = notificationsWithoutScore.Where(elem => elem.DataCost != int.MaxValue);
            var notifications = ScoreNotificationsBatch(validNotifications.ToArray());
            Console.WriteLine(notifications.Length);
            OutboundNotifications.AddRange(notifications);
            LastNotificationUpdate = DateTime.Now;
            mutex.ReleaseMutex();
        }
        /*
        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }
        */

        private INotification[] ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications = nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<INotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            UpdateUsersFollowedArtists();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = EvaluationFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            return scoredNotifications.ToArray();
        }
        /*
        private void updateNotificationsAndSend()
        {
            INotification[] notifications = GenerateNotifications();
            notifications = ScoreNotificationsBatch(notifications);
            GreedyScheduler scheduler = new GreedyScheduler();

        }*/

        public void SendNotifications(INotification[] notifications, string id)
        {
            Console.WriteLine("sending notification");
            if (true)
            {
                foreach(var notification in notifications)
                {
                    FBC.SendNotification(notification, firebaseToken);
                }
                FBC.SendNotification(notifications[0], firebaseToken);
            }
            else
            {
                FBC.SendBatch(notifications, firebaseToken, id);
            }
        }

        public void DeliverUpdate(JObject postMessage)
        {
            mutex.WaitOne();
            update = postMessage;
            mutex.ReleaseMutex();
        }

        private string getID()
        {
            var uris = OutboundNotifications.Select(not => not.Uri);
            string urisAsString = String.Join("", uris);
            SHA256 sHA256 = SHA256.Create();
            string toHash = urisAsString + firebaseToken + DateTime.Now.ToString();
            var shaBytes = sHA256.ComputeHash(Encoding.UTF8.GetBytes(toHash));
            return Convert.ToBase64String(shaBytes);
        }

        public async Task Start()
        {
            while (true)
            {
                if (true)
                {
                    try
                    {
                        UpdateOutboundResources();
                        performanceTesting.testPerformance(firebaseToken, "greedy", OutboundNotifications, 100000, 1000000000, 200000);
                        performanceTesting.testPerformance(firebaseToken, "dynamic", OutboundNotifications, 100000, 1000000000, 200000);
                        Console.WriteLine("tests complete");
                        return;
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                }
                UpdateOutboundResources();
                if (OutboundNotifications.Count > 0)
                {
                    //Selector scheduler;
                    /*
                    try
                    {
                         scheduler = new DynamicSelector(OutboundNotifications, networkConstraint);
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                    */
                    try
                    {
                        //scheduler = new DynamicSelector(OutboundNotifications, 4000000);
                        var selector = new GreedySelector(OutboundNotifications, 4000000);
                        var batch = selector.getSelection();
                        //greedyscheduler.getSelection();
                        SendNotifications(batch, getID());
                        // TODO: make sure the notifications confirmed send
                        foreach (var not in batch)
                        {
                            OutboundNotifications.Remove(not);
                        }
                        Task timer = Task.Run(() => Thread.Sleep(10000));
                        while (!timer.IsCompleted)
                        {
                            mutex.WaitOne();
                            // wait for update here
                            mutex.ReleaseMutex();
                        }
                    }
                    catch (Exception e)
                    {
                        if (e is SelectionException)
                        {
                            Console.WriteLine("Scheduling complete");
                        }
                        else
                        {
                            Console.WriteLine(e.Message);
                            Console.WriteLine(e.StackTrace);
                        }
                    }
                }
                Thread.Sleep(600000);
            }

        }
    }
}
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blob 2252�using System;
using System.Collections.Generic;
using System.Net.Http;
using System.Text;

namespace master.Selection
{
    class GreedySelector : Selector
    {
        private List<INotification> sortedArray;

        public GreedySelector(List<INotification> unsortedNotifications, int dataconstraint) : base(unsortedNotifications, dataconstraint)
        {
            orderNotifications();
        }

        public override INotification[] getSelection()
        {
            int totalData = 0;
            var retVal = new List<INotification>();
            while(totalData < dataConstraint && sortedArray.Count > 0)
            {
                var next = sortedArray[sortedArray.Count - 1];
                if (totalData + next.DataCost > dataConstraint)
                {
                    return retVal.ToArray();
                }
                sortedArray.RemoveAt(sortedArray.Count - 1);
            }
            return retVal.ToArray();
        }

        public override INotification[] nextBatch()
        {
            if (sortedArray.Count <= 0)
            {
                throw new SelectionException();
            }
            var retVal = sortedArray[sortedArray.Count-1];
            sortedArray.RemoveAt(sortedArray.Count - 1);
            return new INotification[] { retVal};
        }

        public void orderNotifications()
        {
            var items = notifications;
            items.Sort(compareNotificationsData);
            this.sortedArray = items;
        }

        private int compareNotificationsData(INotification notX, INotification notY)
        {
            try
            {
                double totalX = notX.Score / notX.DataCost;
                double totalY = notY.Score / notY.DataCost;

            if (totalX < totalY)
            {
                return -1;
            }
            else if(totalX == totalY)
            {
                return 0;
            }
            return 1;
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return 0;
        }

    }
}
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commit 238�tree 574e45870924d22076d08c32aed729dad42e4aea
parent e28831d7b8869e6fdf0f01eec9d17afda36ee464
author Mats Jonassen <matsj54@gmail.com> 1523658945 +0200
committer Mats Jonassen <matsj54@gmail.com> 1523658945 +0200

Continue on HTTPService
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commit 247�tree ebd56a4ebe0a7e9419e31838e0793321c074d572
parent 5e537f38516ec936e25e390063417bcc955a23c8
author Mats Jonassen <matsj54@gmail.com> 1524957996 +0200
committer Mats Jonassen <matsj54@gmail.com> 1524957996 +0200

Prepped for gredy implementation
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blob 725�using System;
using System.Collections.Generic;
using System.Text;
using master.UserService;
using master.HttpService;
using master.SpotifyAPI;

namespace master
{
    class Start
    {
        static void Main(string[] args)
        {
            Dictionary<string, UserAgent> Users = new Dictionary<string, UserAgent>();
            SpotifyAPIPublic api = new SpotifyAPIPublic();
            SpotifyData data = new SpotifyData(api);

            HttpWorker serverWorker = new HttpWorker(ref Users, ref data);
            Console.WriteLine("Starting listen loop");
            serverWorker.ListenAndServeAsync();
            Console.ReadLine();
            serverWorker.Stop();
        }
    }
}
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blob 149�{
  "version": 1,
  "dgSpecHash": "yVzSZJxCn+7i66riPS7O9MkNowhAQ8XY+JxzPaY+CwDD1DS8a39iPOarLy4MSjuJNuVDY2foTpXt3EpFR+PJ6g==",
  "success": true
}










master – Kopi/.git/objects/fd/73b878eabbc478cc24eda6d6db286a1c00cf74

master – Kopi/.git/objects/fd/73b878eabbc478cc24eda6d6db286a1c00cf74


blob 5474�using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using Newtonsoft.Json;

namespace master.SpotifyAPI
{
    class SpotifyAPIPublic
    {
        private HttpClient HttpClient;
        private string ApiBase = "https://api.spotify.com/v1/";
        private string Callback;
        private ClietTokenManager TokenManager;

        public SpotifyAPIPublic()
        {
            this.HttpClient = new HttpClient();
            this.TokenManager = new ClietTokenManager(ref this.HttpClient);
        }

        private Task<HttpResponseMessage> GetAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetAsync(uri);
        }

        private Task<string> GetStringAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetStringAsync(uri);
        }

        public JObject GetSpotifyResource(string spotifyUri)
        {
            string[] subStrings = spotifyUri.Split(':');
            string endpoint = String.Format("{0}s/{1}", subStrings[1], subStrings[2]);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public List<JObject> GetMultipleSpotifyResources(string[] spotifyUris)
        {
            List<JObject> retVal = new List<JObject>();

            Dictionary<string, IEnumerable<string>> uriDict = new Dictionary<string, IEnumerable<string>>();
            uriDict["tracks"] = spotifyUris.Where(elem => elem.Split(":")[1] == "track");
            uriDict["albums"] = spotifyUris.Where(elem => elem.Split(":")[1] == "album");
            uriDict["artists"] = spotifyUris.Where(elem => elem.Split(":")[1] == "artist");

            var taskList = generateTasks(uriDict);
            while (taskList.Count > 0)
            {
                int index = Task.WaitAny(taskList.ToArray());
                Task<string> task = (Task<string>)taskList[index];
                taskList.RemoveAt(index);
                JObject result = JObject.Parse(task.Result);

                // UPDATE WITH result.ContainsKey when newtonsoft.json is updated
                JArray resultArr = result["tracks"].Count() > 0 ? (JArray)result["tracks"] :
                    result["albums"].Count() > 0 ? (JArray)result["albums"] : (JArray)result["artists"];
                // TODO extract correct array
                foreach (JToken elem in resultArr)
                {
                    retVal.Add((JObject)elem);
                }
            }
            return retVal;
        }

        private List<Task> generateTasks(Dictionary<string, IEnumerable<string>> uriDict)
        {
            List<Task> taskList = new List<Task>();
            foreach (var kv in uriDict)
            {
                List<List<string>> subList = new List<List<string>>();
                List<string> value = kv.Value.ToList();
                int n = 20;
                while (value.Count > 0)
                {
                    if (value.Count > 20)
                    {
                        n = 20;
                    }
                    else
                    {
                        n = value.Count;
                    }
                    subList.Add(value.GetRange(0, n));
                }
                foreach (var list in subList)
                {
                    var getParameters = string.Join(',', list);
                    taskList.Add(GetStringAsyncValidToken(string.Format("{0}/{1}?ids={2}", this.ApiBase, kv.Key, getParameters)));
                }
            }
            return taskList;
        }

        public List<JObject> GetArtistAlbums(string artistID)
        {
            List<JObject> retVal = new List<JObject>();
            string uri = string.Format("{0}artists/{1}/albums", ApiBase, artistID);

            string result = GetStringAsyncValidToken(uri).Result;
            var albums = JObject.Parse(result);
            JArray array = (JArray)albums["items"];
            foreach (JObject album in array)
            {
                retVal.Add(album);
            }
            return retVal;
        }
        /*
        public JObject GetTrack(string trackID)
        {
            string endpoint = String.Format("tracks/{0}", trackID);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public JObject getArist(string artistID)
        {
            string endpoint = String.Format("artists/{0}", artistID);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public JToken getAlbum(string albumID)
        {
            string endpoint = String.Format("albums/{0}", albumID);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }
        */
    }
}
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blob 14326�using System;
using System.Text;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;
using System.Threading;
using master.HttpService;
using System.Collections.Specialized;
using master.Firebase;
using System.Security.Cryptography;
using master.Selection;


namespace master.UserService
{
    class UserAgent
    {
        //private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<INotification> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;
        public Mutex mutex;
        private string waitingforID;
        private JObject update;
        private bool isWaitingForUpdate;
        private FirebaseCredentials FBC;
        
        private double currNetwork;
        private double powerConstraint;
        private int networkConstraint;
        private string validationString;
        private string firebaseToken;

        public UserAgent(string fbToken, Dictionary<string, object> classStore)
        {
            //this.UserId = id;
            this.firebaseToken = fbToken;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            //HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<INotification>();
            FollowedArtists = new List<string>();
            this.mutex = new Mutex();
            this.FBC = (FirebaseCredentials) classStore["FirebaseCredentials"];
            this.isWaitingForUpdate = false;
        }

        public void initSpotify(NameValueCollection queryParams)
        {
            JObject postResponse = getInitResponse(queryParams);
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(HttpClient, postResponse);
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2015, 03, 01);
        }

        private JObject getInitResponse(NameValueCollection queryParams)
        {
            string authCode = queryParams["code"];
            try
            {
                this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
                string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
                string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
                string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
                string callback = string.Format("http://{0}/callback", globalIP);
                var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

                var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
                return JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return new JObject();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        public void UpdateConstraints(JObject queryParams)
        {
            //currPower = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            currNetwork = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams[""].ToString()));
            validationString = queryParams["validation"].ToString();
        }

        public bool CheckValidation(string sentValidation)
        {
            return validationString == sentValidation;
        }

        public void UpdateCurrentConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            powerConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            networkConstraint = int.Parse(System.Web.HttpUtility.UrlDecode(queryParams["network"]));
        }

        public List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            mutex.WaitOne();
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            var notificationsWithoutScore = newObjects.Select(obj => notificationFactory.GetNotification(obj["uri"].ToString(), this));
            var validNotifications = notificationsWithoutScore.Where(elem => elem.DataCost != int.MaxValue);
            var notifications = ScoreNotificationsBatch(validNotifications.ToArray());
            Console.WriteLine(notifications.Length);
            OutboundNotifications.AddRange(notifications);
            LastNotificationUpdate = DateTime.Now;
            mutex.ReleaseMutex();
        }
        /*
        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }
        */

        private INotification[] ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications = nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<INotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            UpdateUsersFollowedArtists();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = EvaluationFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            return scoredNotifications.ToArray();
        }
        /*
        private void updateNotificationsAndSend()
        {
            INotification[] notifications = GenerateNotifications();
            notifications = ScoreNotificationsBatch(notifications);
            GreedyScheduler scheduler = new GreedyScheduler();

        }*/

        public void SendNotifications(INotification[] notifications, string id)
        {
            Console.WriteLine("sending notification");
            if (true)
            {
                foreach(var notification in notifications)
                {
                    FBC.SendNotification(notification, firebaseToken);
                }
                FBC.SendNotification(notifications[0], firebaseToken);
            }
            else
            {
                FBC.SendBatch(notifications, firebaseToken, id);
            }
        }

        public void DeliverUpdate(JObject postMessage)
        {
            mutex.WaitOne();
            update = postMessage;
            mutex.ReleaseMutex();
        }

        private string getID()
        {
            var uris = OutboundNotifications.Select(not => not.Uri);
            string urisAsString = String.Join("", uris);
            SHA256 sHA256 = SHA256.Create();
            string toHash = urisAsString + firebaseToken + DateTime.Now.ToString();
            var shaBytes = sHA256.ComputeHash(Encoding.UTF8.GetBytes(toHash));
            return Convert.ToBase64String(shaBytes);
        }

        public async Task Start()
        {
            while (true)
            {
                if (true)
                {
                    try
                    {
                        UpdateOutboundResources();
                        performanceTesting.testPerformance(firebaseToken, "greedy", OutboundNotifications, 100000, 22500000, 200000, Data);
                        performanceTesting.testPerformance(firebaseToken, "FIFO", OutboundNotifications, 100000, 22500000, 200000, Data);
                        performanceTesting.testPerformance(firebaseToken, "dynamic", OutboundNotifications, 100000, 22500000, 200000, Data);
                        Console.WriteLine("tests complete");
                        return;
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                }
                UpdateOutboundResources();
                if (OutboundNotifications.Count > 0)
                {
                    //Selector scheduler;
                    /*
                    try
                    {
                         scheduler = new DynamicSelector(OutboundNotifications, networkConstraint);
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                    */
                    try
                    {
                        //scheduler = new DynamicSelector(OutboundNotifications, 4000000);
                        var selector = new GreedySelector(OutboundNotifications, 4000000);
                        var batch = selector.getSelection();
                        //greedyscheduler.getSelection();
                        SendNotifications(batch, getID());
                        // TODO: make sure the notifications confirmed send
                        foreach (var not in batch)
                        {
                            OutboundNotifications.Remove(not);
                        }
                        Task timer = Task.Run(() => Thread.Sleep(10000));
                        while (!timer.IsCompleted)
                        {
                            mutex.WaitOne();
                            // wait for update here
                            mutex.ReleaseMutex();
                        }
                    }
                    catch (Exception e)
                    {
                        if (e is SelectionException)
                        {
                            Console.WriteLine("Scheduling complete");
                        }
                        else
                        {
                            Console.WriteLine(e.Message);
                            Console.WriteLine(e.StackTrace);
                        }
                    }
                }
                Thread.Sleep(3600000);
            }

        }
    }
}
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blob 2762�using System;
using System.Collections.Generic;
using System.Linq;
using System.Net.Http;
using System.Text;
using System.IO;

namespace master.Selection
{
    class GreedySelector : Selector
    {
        private List<INotification> sortedArray;

        public GreedySelector(List<INotification> unsortedNotifications, long dataconstraint) : base(unsortedNotifications, dataconstraint)
        {
        }

        public override INotification[] getSelection()
        {
            orderNotifications();
            long totalData = 0;
            int i = 0;
            var retVal = new List<INotification>();
            while(totalData < dataConstraint && sortedArray.Count > 0)
            {
                var next = sortedArray[i];
                i++;
                if (i >= sortedArray.Count)
                {
                    break;
                }
                if (totalData + next.DataCost > dataConstraint)
                {
                    continue;
                }
                retVal.Add(next);
                totalData += next.DataCost;
            }
            /*
            foreach (var elem in retVal)
            {
                Console.WriteLine($"greedy selection: {elem.Uri}, {elem.Score}, {elem.DataCost}");
            }
            */
            double totalscore = retVal.Sum(elem => elem.Score);
            return retVal.ToArray();
        }

        public override INotification[] nextBatch()
        {
            if (sortedArray.Count <= 0)
            {
                throw new SelectionException();
            }
            var retVal = sortedArray[sortedArray.Count-1];
            sortedArray.RemoveAt(sortedArray.Count - 1);
            return new INotification[] { retVal};
        }

        public void orderNotifications()
        {
            var items = new List<INotification>(notifications);
            items.Sort(compareNotificationsData);
            this.sortedArray = items;
        }

        private int compareNotificationsData(INotification notX, INotification notY)
        {
            try
            {
                double totalX = notX.Score / notX.DataCost;
                double totalY = notY.Score / notY.DataCost;

                if (totalX > totalY)
                {
                    return -1;
                }
                else if(totalX == totalY)
                {
                    return 0;
                }
                return 1;
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return 0;
        }

    }
}
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blob 3659�using System;
using System.Collections.Generic;
using System.Text;
using System.IO;
using master.Selection;
using System.Linq;
using System.Diagnostics;

namespace master
{
    static class performanceTesting
    {
        public static void testPerformance(string fbT, string selectorType, List<INotification> notifications, int minConstraint, int maxConstraint, int step, SpotifyData data)
        {
            long totalCost = 0;
            double totalScore = 0;
            int maxCost = 0;
            foreach (var not in notifications)
            {
                totalCost += not.DataCost;
                totalScore += not.Score;
                if (not.DataCost > maxCost)
                {
                    maxCost = not.DataCost;
                }
            }

            string filename = $"{fbT}{selectorType}Test_{notifications.Count}notifications_{minConstraint},{totalCost},{step},{maxCost}.csv";
            Console.WriteLine($"Writing to file: {filename}");
            using (StreamWriter file = new StreamWriter($"/home/matsj54/testResults/{filename}"))
            {
                var inVal = new List<INotification>(notifications);
                file.WriteLine($"constraint,score,cost,numberofitems,timeMS");
                for (long constraint = maxConstraint; constraint >= minConstraint; constraint -= step)
                {
                    try
                    {
                        Console.WriteLine($"On loop {(constraint - minConstraint) / step}");
                        if (constraint >= totalCost)
                        {
                            file.WriteLine($"{constraint},{totalScore},{totalCost},{notifications.Count},0");
                            continue;
                        }
                        Selector selector = getSelector(selectorType, inVal, constraint, data);
                        try
                        {
                            var stopWatch = new Stopwatch();
                            stopWatch.Start();
                            var selection = selector.getSelection();
                            stopWatch.Stop();
                            Console.WriteLine($"{constraint},{selection.Sum(elem => elem.Score)},{selection.Sum(elem => elem.DataCost)},{selection.Length},{stopWatch.ElapsedMilliseconds}");
                            file.WriteLine($"{constraint},{selection.Sum(elem => elem.Score)},{selection.Sum(elem => elem.DataCost)},{selection.Length},{stopWatch.ElapsedMilliseconds}");
                        }
                        catch (OutOfMemoryException e)
                        {
                            break;
                        }
                    }
                    catch(Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                }
            }
        }

        private static Selector getSelector(string selector, List<INotification> notifications, long constraint, SpotifyData data)
        {
            switch (selector)
            {
                case "greedy":
                    return new GreedySelector(notifications, constraint);
                case "dynamic":
                    return new DynamicSelector(notifications, constraint);
                case "FIFO":
                    return new FIFOSelector(notifications, constraint, data);
                default:
                    return new GreedySelector(notifications, constraint);
            }  
        }
    }
}
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blob 816�import createRegr
import numpy as np

def testRegressor(regr, test_X, test_Y):
    predicted = regr.predict(test_X)
    classes = [1 if x > 0 else -1 for x in predicted]
    hits = 0
    for (prediction, answer) in zip(classes, test_Y.ravel()):
        if prediction == answer:
            hits = hits + 1
    print(hits / len(classes))
    return hits / len(classes)

print("Creating regressor")
regr = createRegr.createRegr(True)
print("Model complete")
data_X = list()
data_Y = list()
with open('E:masterData/spotify-click-data-processed.csv', 'r') as csvfile:
    next(csvfile)
    data = np.loadtxt(csvfile, delimiter=',')
data_X = data[:,:-1]
data_Y = data[:,-1:]

third = int(len(data_X) / 3)
test_X = data_X[2*third:]
test_Y = data_Y[2*third:]

testRegressor(regr, test_X, test_Y)
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blob 959�using System;
using System.Collections.Generic;
using System.Text;
using master.SpotifyAPI;

namespace master.UserService
{
    class UserService
    {
        private SpotifyAPIClient Api;
        private List<Notification> OutboundNotifications { get; }
        private DateTime LastNotificationUpdate;

        public UserService(SpotifyAPIClient api)
        {
            Api = api;
            OutboundNotifications = new List<Notification>();
        }
        /*
        public void UpdateNewNotifications()
        {
            List<string> ids = Api.getUnnotifiedAlbums(this.LastNotificationUpdate);
            List<double> scores = new List<double>();
            List<double> costs = new List<double>();
            foreach (string id in ids)
            {
                scores.Add(SingleFunctions.evaluateTrack(id, Api));
                costs.Add(Api.());
            }


        }
        */

    }
}











master – Kopi/.git/objects/ff/97b1a2e4bb5fca8f551d89d7e1ecfc4910dc1d

master – Kopi/.git/objects/ff/97b1a2e4bb5fca8f551d89d7e1ecfc4910dc1d









master – Kopi/.git/objects/pack/pack-64e6c6212aeafefa58faaa7c9884de592e3811c6.idx





master – Kopi/.git/objects/pack/pack-64e6c6212aeafefa58faaa7c9884de592e3811c6.pack

master – Kopi/.git/objects/pack/pack-64e6c6212aeafefa58faaa7c9884de592e3811c6









master – Kopi/.git/ORIG_HEAD

9a7869281cd07ce028e345f7ff59710d7fad9ce9







master – Kopi/.git/packed-refs

# pack-refs with: peeled fully-peeled 
f507b69ab01a9fd40c7767626f94265f23dda57b refs/remotes/origin/master







master – Kopi/.git/refs/heads/master

57831bc68df8e9d472775e6687db879fb04be661







master – Kopi/.git/refs/remotes/origin/HEAD

ref: refs/remotes/origin/master







master – Kopi/.git/refs/remotes/origin/master

57831bc68df8e9d472775e6687db879fb04be661







master – Kopi/.gitignore

/masterDotnet/.vs
/masterDotnet/master/bin/
/masterDotnet/master/obj/
/masterDotnet/master/Debug/
/.vscode
/masterPython/__pycache__/
/masterDotnet/master/thesispro*







master – Kopi/.vscode/settings.json

{
    "python.linting.pylintEnabled": false,
    "python.pythonPath": "C:\\Users\\Mats\\AppData\\Local\\Programs\\Python\\Python36-32\\python.exe"
}






master – Kopi/masterDotnet/.vs/config/applicationhost.config

 

    
     
         
             
             
             
             
             
             
             
             
        

         
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
                 
                 
                 
                     
                     
                     
                     
                     
                     
                
                 
                 
                 
                 
                 
            
             
             
             
             
                 
                 
            
             
             
             
                 
                 
                 
            
             
                 
                 
                 
                 
                 
                 
            
             
        
    

     
         
             
             
             
        
    

     

         
             
             
             
             
             
             
                 
            
        

        
         
             
        

         
             
                 
                     
                
                 
                     
                
            
             
                 
                 
            
             
             
        

         

    

     

         

         
             
             
        

         
        

         

         
             
                 
                 
                 
                 
                 
                 
            
        

         

         

        
         
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             

             
             
             
             
             
             
             
             
             
        

         

         
             
             
             
             
             
             
             
             
             
        

         

         
             
                 
                 
            
             
                 
            
        

         

         
        

         
             
             
             
             
             
        

         

         

             

             
                 
            

             

                 

                 

                 

                 

                 
                

                 
                     
                         
                         
                    
                

            

             
                 
            

             

             
                 
                 
                 
                 
            

             
                 
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                
                 
                 
                     
                     
                     
                     
                     
                     
                     
                     
                
            

        

         

         
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
             
        

         

              
                 
                     
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                         
                    
                
                 
                     
                         
                    
                
                 
                     
                         
                    
                
                 
                     
                         
                         
                         
                         
                    
                
            

             
                 
                     
                         
                         
                         
                         
                    
                     
                
            

        

         

         
         
             
                 
                     
                
                 
                     
                

            
             
                 
            
             
        
         
         

    
     
         
             
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 

                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
            
             

                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
            
        
    







master – Kopi/masterDotnet/.vs/master/DesignTimeBuild/.dtbcache





master – Kopi/masterDotnet/.vs/master/v15/.suo





master – Kopi/masterDotnet/.vs/master/v15/Server/sqlite3/storage.ide





master – Kopi/masterDotnet/.vs/master/v15/Server/sqlite3/storage.ide-shm





master – Kopi/masterDotnet/.vs/master/v15/Server/sqlite3/storage.ide-wal





master – Kopi/masterDotnet/master.sln


Microsoft Visual Studio Solution File, Format Version 12.00
# Visual Studio 15
VisualStudioVersion = 15.0.27130.2024
MinimumVisualStudioVersion = 10.0.40219.1
Project("{FAE04EC0-301F-11D3-BF4B-00C04F79EFBC}") = "master", "master\master.csproj", "{19BF4374-19D7-443D-905C-D4CBAD4713C5}"
EndProject
Global
	GlobalSection(SolutionConfigurationPlatforms) = preSolution
		Debug|Any CPU = Debug|Any CPU
		Release|Any CPU = Release|Any CPU
	EndGlobalSection
	GlobalSection(ProjectConfigurationPlatforms) = postSolution
		{19BF4374-19D7-443D-905C-D4CBAD4713C5}.Debug|Any CPU.ActiveCfg = Debug|Any CPU
		{19BF4374-19D7-443D-905C-D4CBAD4713C5}.Debug|Any CPU.Build.0 = Debug|Any CPU
		{19BF4374-19D7-443D-905C-D4CBAD4713C5}.Release|Any CPU.ActiveCfg = Release|Any CPU
		{19BF4374-19D7-443D-905C-D4CBAD4713C5}.Release|Any CPU.Build.0 = Release|Any CPU
	EndGlobalSection
	GlobalSection(SolutionProperties) = preSolution
		HideSolutionNode = FALSE
	EndGlobalSection
	GlobalSection(ExtensibilityGlobals) = postSolution
		SolutionGuid = {8751A77A-1BBA-45AB-B4AA-10D54F8D8287}
	EndGlobalSection
EndGlobal







master – Kopi/masterDotnet/master/.vs/master/v15/.suo





master – Kopi/masterDotnet/master/.vs/slnx.sqlite





master – Kopi/masterDotnet/master/.vs/VSWorkspaceState.json

{
  "ExpandedNodes": [
    "",
    "\\helpers"
  ],
  "SelectedNode": "\\Program.cs",
  "PreviewInSolutionExplorer": false
}






master – Kopi/masterDotnet/master/bin/Debug/netcoreapp2.0/Accord.dll.config

 
   
     
     
  







master – Kopi/masterDotnet/master/bin/Debug/netcoreapp2.0/master.deps.json

{
  "runtimeTarget": {
    "name": ".NETCoreApp,Version=v2.0",
    "signature": "545a44762e2d6924bfd4663a9ca772e3d0e23360"
  },
  "compilationOptions": {},
  "targets": {
    ".NETCoreApp,Version=v2.0": {
      "master/1.0.0": {
        "dependencies": {
          "Accord.MachineLearning": "3.8.0",
          "Microsoft.Extensions.Configuration": "2.0.1",
          "Newtonsoft.Json": "11.0.1"
        },
        "runtime": {
          "master.dll": {}
        }
      },
      "Accord/3.8.0": {
        "runtime": {
          "lib/netstandard2.0/Accord.dll": {}
        }
      },
      "Accord.MachineLearning/3.8.0": {
        "dependencies": {
          "Accord": "3.8.0",
          "Accord.Math": "3.8.0",
          "Accord.Statistics": "3.8.0"
        },
        "runtime": {
          "lib/netstandard2.0/Accord.MachineLearning.dll": {}
        }
      },
      "Accord.Math/3.8.0": {
        "dependencies": {
          "Accord": "3.8.0"
        },
        "runtime": {
          "lib/netstandard2.0/Accord.Math.Core.dll": {},
          "lib/netstandard2.0/Accord.Math.dll": {}
        }
      },
      "Accord.Statistics/3.8.0": {
        "dependencies": {
          "Accord": "3.8.0",
          "Accord.Math": "3.8.0"
        },
        "runtime": {
          "lib/netstandard2.0/Accord.Statistics.dll": {}
        }
      },
      "Microsoft.Extensions.Configuration/2.0.1": {
        "dependencies": {
          "Microsoft.Extensions.Configuration.Abstractions": "2.0.1"
        },
        "runtime": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.dll": {}
        }
      },
      "Microsoft.Extensions.Configuration.Abstractions/2.0.1": {
        "dependencies": {
          "Microsoft.Extensions.Primitives": "2.0.0"
        },
        "runtime": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.Abstractions.dll": {}
        }
      },
      "Microsoft.Extensions.Primitives/2.0.0": {
        "dependencies": {
          "System.Runtime.CompilerServices.Unsafe": "4.4.0"
        },
        "runtime": {
          "lib/netstandard2.0/Microsoft.Extensions.Primitives.dll": {}
        }
      },
      "Newtonsoft.Json/11.0.1": {
        "runtime": {
          "lib/netstandard2.0/Newtonsoft.Json.dll": {}
        }
      },
      "System.Runtime.CompilerServices.Unsafe/4.4.0": {
        "runtime": {
          "lib/netstandard2.0/System.Runtime.CompilerServices.Unsafe.dll": {}
        }
      }
    }
  },
  "libraries": {
    "master/1.0.0": {
      "type": "project",
      "serviceable": false,
      "sha512": ""
    },
    "Accord/3.8.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-7kJrB570dO5ELim+2KWQNozuvWO9/BuZfZspdFy36fcWPNF2CEccblLuILeUlI8QJYd2DlBy0bfK8BlCx/uayA==",
      "path": "accord/3.8.0",
      "hashPath": "accord.3.8.0.nupkg.sha512"
    },
    "Accord.MachineLearning/3.8.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-6d8HY6/S4t5LBgD4YWrHISDX4q9s/caBu4fbHhq5RH2U4ETbtnDcvwgtsqGHKH1FyPylWFOniYjLO4B4xkEEuw==",
      "path": "accord.machinelearning/3.8.0",
      "hashPath": "accord.machinelearning.3.8.0.nupkg.sha512"
    },
    "Accord.Math/3.8.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-K3dzeQjDIrwRnoTRoMOoIbul2Uc0B8cnEtdrSlirmIo37C+jVkmYpJzme/z4Kg99XR2Vj5W5TTNlhjn+AKR+8A==",
      "path": "accord.math/3.8.0",
      "hashPath": "accord.math.3.8.0.nupkg.sha512"
    },
    "Accord.Statistics/3.8.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-8WsmCE31Qdy3FmRvwtAY3F9/fJEi/6uyLQrhOvSI6pP6gpoaacmCrJRIphkGf2EB8gKHRWLAc4UXr1OOPHxkmQ==",
      "path": "accord.statistics/3.8.0",
      "hashPath": "accord.statistics.3.8.0.nupkg.sha512"
    },
    "Microsoft.Extensions.Configuration/2.0.1": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-d9fFoEYRaBccu/Z2B2BZCil/lEnmoVQ8YiY1dGViERh0qWjixgR9y/M7EGaoTrAunnmvAmfwxuij/gCq6WvL1w==",
      "path": "microsoft.extensions.configuration/2.0.1",
      "hashPath": "microsoft.extensions.configuration.2.0.1.nupkg.sha512"
    },
    "Microsoft.Extensions.Configuration.Abstractions/2.0.1": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-stGq1c136UUYOsgQuJ5fjiygqZhgt6Kj0pm4iL0qq1MICNgEKTJ4tnbXLkZfrDHDz+olsT2VY9cVv2yshg+m+A==",
      "path": "microsoft.extensions.configuration.abstractions/2.0.1",
      "hashPath": "microsoft.extensions.configuration.abstractions.2.0.1.nupkg.sha512"
    },
    "Microsoft.Extensions.Primitives/2.0.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-ukg53qNlqTrK38WA30b5qhw0GD7y3jdI9PHHASjdKyTcBHTevFM2o23tyk3pWCgAV27Bbkm+CPQ2zUe1ZOuYSA==",
      "path": "microsoft.extensions.primitives/2.0.0",
      "hashPath": "microsoft.extensions.primitives.2.0.0.nupkg.sha512"
    },
    "Newtonsoft.Json/11.0.1": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-pNN4l+J6LlpIvHOeNdXlwxv39NPJ2B5klz+Rd2UQZIx30Squ5oND1Yy3wEAUoKn0GPUj6Yxt9lxlYWQqfZcvKg==",
      "path": "newtonsoft.json/11.0.1",
      "hashPath": "newtonsoft.json.11.0.1.nupkg.sha512"
    },
    "System.Runtime.CompilerServices.Unsafe/4.4.0": {
      "type": "package",
      "serviceable": true,
      "sha512": "sha512-9dLLuBxr5GNmOfl2jSMcsHuteEg32BEfUotmmUkmZjpR3RpVHE8YQwt0ow3p6prwA1ME8WqDVZqrr8z6H8G+Kw==",
      "path": "system.runtime.compilerservices.unsafe/4.4.0",
      "hashPath": "system.runtime.compilerservices.unsafe.4.4.0.nupkg.sha512"
    }
  }
}






master – Kopi/masterDotnet/master/bin/Debug/netcoreapp2.0/master.pdb





master – Kopi/masterDotnet/master/bin/Debug/netcoreapp2.0/master.runtimeconfig.dev.json

{
  "runtimeOptions": {
    "additionalProbingPaths": [
      "C:\\Users\\Mats\\.dotnet\\store\\|arch|\\|tfm|",
      "C:\\Users\\Mats\\.nuget\\packages",
      "C:\\Program Files\\dotnet\\sdk\\NuGetFallbackFolder"
    ]
  }
}






master – Kopi/masterDotnet/master/bin/Debug/netcoreapp2.0/master.runtimeconfig.json

{
  "runtimeOptions": {
    "tfm": "netcoreapp2.0",
    "framework": {
      "name": "Microsoft.NETCore.App",
      "version": "2.0.0"
    }
  }
}






master – Kopi/masterDotnet/master/Classifiers/loadFunctions.cs

using System;
using System.Collections.Generic;
using System.IO;
using System.Data;
using Accord.Math;
using Accord.Statistics.Filters;
using System.Diagnostics;

namespace master.Classifiers
{
    public static class loadFunctions
    {
        // loadCSV assumes file has header and defaults to class being in the last position.
        public static (double[][], int[]) loadCSV(string path, int classPosition = -1)
        {
            Console.WriteLine("Loading data");

            List<double[]> features = new List<double[]>();
            List<int> classes = new List<int>(); 

            StreamReader reader = new StreamReader(File.OpenRead(path));
            //Remove header
            reader.ReadLine();

            string line = reader.ReadLine();
            if (classPosition == -1)
            {
                classPosition = line.Split(',').Length - 1;
            }

            int[] missingValues = new int[] { 5, 3, 2};
            while(!String.IsNullOrEmpty(line))
            {
                List<string> row = new List<string>(line.Split(','));
                try
                {
                    int classvalue = int.Parse(row[classPosition]);
                    if (classvalue == -1)
                    {
                        classvalue = 0;
                    }
                    classes.Add(classvalue);
                    row.RemoveAt(classPosition);
                }
                catch
                {
                    continue;
                }
                
                //Removing known missing values
                foreach(int missingVal in missingValues)
                {
                    row.RemoveAt(missingVal);
                }

                string source = row[1];
                int cat = -1;
                row.RemoveAt(1);
                if (source == "friend")
                {
                    cat = 0;
                }
                else if (source == "artist")
                {
                    cat = 1;
                }
                else if (source == "playlist")
                {
                    cat = 2;
                }
                else if (source == "album")
                {
                    cat = 3;
                }

                for(int i = 0; i < 4; i++)
                {
                    if (cat == i)
                    {
                        row.Add("1.0");
                    }
                    else
                    {
                        row.Add("0.0");
                    }
                }

                List<double> dbList = row.ConvertAll<double>(ToDouble);
                features.Add(dbList.ToArray());

                line = reader.ReadLine();
            }

            /*
            Stopwatch learnTimer = new Stopwatch();
            Stopwatch ApplyTimer = new Stopwatch();

            Console.WriteLine("Creating filter");
            Codification filter = new Codification();
            Console.WriteLine("Play stupid games win stupid prizes");
            learnTimer.Start();
            filter.Learn(rawData);
            learnTimer.Stop();

            ApplyTimer.Start();
            Console.WriteLine("Filtering data");
            DataTable filteredData = filter.Apply(rawData);
            ApplyTimer.Stop();
            Console.WriteLine("Writing filtered");

            Console.WriteLine("{0}", learnTimer.Elapsed);
            Console.WriteLine("{0}", ApplyTimer.Elapsed);
            */

            return (features.ToArray(), classes.ToArray());

        }

        private static double ToDouble(string input)
        {
            if (input != "?")
            {
                return double.Parse(input);
            }
            else
            {
                return -2.0;
            }
        }
    }
}







master – Kopi/masterDotnet/master/Classifiers/utilityClassifier.cs

using System;
using System.Collections.Generic;
using System.Text;
using System.IO;
using Accord.MachineLearning.DecisionTrees;
using System.Text.RegularExpressions;

namespace master.Classifiers
{
    class utilityClassifier
    {
        private double[][] trainingData;
        private bool[] classData;

        public void loadData(string path)
        {
            Console.WriteLine("Reading data");
            string[] fileLines = File.ReadAllLines(path);

            List<double[]> items = new List<double[]>();
            List<bool> classLabels = new List<bool>();

            int i = 0;
            foreach(string line in fileLines)
            {
                i++;
                Console.WriteLine(i);
                if (i > 55) break;
                // Fields are:
                // Feed_created, FeedID, Size, prediction, click?status, timeToClick, user, scheduled, simulation?download?time
                // attackmentID, type, metadatasize, presentation_fraction, diversity.

                string regexPattern = @"(?<=\()(.*?)(?=\))";
                var regexResults = Regex.Matches(line, regexPattern);

                Console.WriteLine("Matches on line: " + regexResults.Count);
                for (int k = 0; k < regexResults.Count; k++)
                {
                    string item = regexResults[k].NextMatch().ToString();
                    string[] fields = item.Split(',');
                    double[] fieldsAsDoubles = new double[fields.Length];

                    for (int j = 0; j < fields.Length; j++)
                    {
                        if (j != 5)
                        {
                         fieldsAsDoubles[j] = double.Parse(fields[j]);
                            
                        }
                        else
                        {
                            classLabels.Add(fields[j].Equals("1"));
                        }

                    }

                    items.Add(fieldsAsDoubles);

                }

            }

            Console.WriteLine(items.Count);
            Console.WriteLine(classLabels.Count);
            this.trainingData = items.ToArray();
            this.classData = classLabels.ToArray();
        }
    }
}







master – Kopi/masterDotnet/master/EvaluationFunctions.cs

    using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;
using Accord.MachineLearning.DecisionTrees;
using System.Net.Http;
using master.SpotifyAPI;
using System.Linq;
using master.Notification;

namespace master
{
    static class EvaluationFunctions
    {
        public static double EvaluateTrack(string uri, SpotifyData spotifyData, bool isFollowingArtist)
        {
            JObject track = spotifyData.GetSpotifyResource(uri);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            double hour = (double)DateTime.Now.Hour;
            double trackPop = double.Parse(track["popularity"].ToString());

            string albumURI = track["album"]["uri"].ToString();
            JObject album = spotifyData.GetSpotifyResource(albumURI);
            double albumPop = double.Parse(album["popularity"].ToString());

            // Get the ID of the first Artist listed for the track.
            string artistURI = ((JArray)track["artists"])[0]["uri"].ToString();
            JObject artist = spotifyData.GetSpotifyResource(artistURI);
            double artistPop = double.Parse(artist["popularity"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingArtist);
            // TODO: Fix multiple sources
            string source = "artist";
            double[] oneHot = { 0, 0, 1, 0 };

            double[] featuresArr = { hour, trackPop, albumPop, artistPop, tDuration, artistFollowers,
            favoriteArtist};

            List<double> features = new List<double>(featuresArr);
            features.AddRange(oneHot);

            return EvaluateFeatures(features);
        }

        public static double EvaluateAlbum(string uri, SpotifyData spotifyData, bool isFollowingArtist)
        {
            JObject album = spotifyData.GetSpotifyResource(uri);
            double albumPop = double.Parse(album["popularity"].ToString());
            JArray tracksSimplified = (JArray)album["tracks"]["items"];
            JArray artistsSimplified = (JArray)album["artists"];
            JToken artist = spotifyData.GetSpotifyResource(artistsSimplified[0]["uri"].ToString());
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double artistPop = double.Parse(artist["popularity"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingArtist);
            double totalScore = 0;
            double maxScore = 0;
            // Consider making the API client work async
            foreach (JToken trackSimplified in tracksSimplified)
            {
                JToken track = spotifyData.GetSpotifyResource(trackSimplified["uri"].ToString());
                double hour = (double)DateTime.Now.Hour;
                double trackPop = double.Parse(track["popularity"].ToString());
                double trackDuration = double.Parse(track["duration_ms"].ToString());
                double[] featuresArr = { hour, trackPop, albumPop, artistPop, trackDuration, artistFollowers,
                    favoriteArtist};

                // TODO: Fix multiple sources
                string source = "artist";
                double[] oneHot = { 0, 0, 1, 0 };

                List<double> features = new List<double>(featuresArr);
                features.AddRange(oneHot);

                double trackscore = EvaluateFeatures(features);
                if (trackscore > maxScore)
                {
                    maxScore = trackscore;
                }
                totalScore += trackscore;
            }

            return totalScore;

        }

        public static double EvaluateFeatures(List<double> features, HttpClient client = null)
        {
            if (features.Count != 11)
            {
                throw new Exception("feature input does not contain 11 elements");
            }
            HttpClient httpClient = client ?? new HttpClient();
            string endpoint = "http://localhost:27015/?features=" + string.Join('-', features);
            var result = httpClient.GetStringAsync(endpoint).Result;
            JToken JsonResult = JObject.Parse(result);
            try
            {
                return double.Parse(JsonResult["result"].ToString());
            }
            catch
            {
                throw new Exception("Invalid GET result, unable to parse to Double");
            }

        }

        public static double EvaluateResource(string uri, SpotifyData data, bool isFollowingArtist)
        {
            string type = uri.Split(":")[1];
            switch (type)
            {
                case "track":
                    return EvaluateTrack(uri, data, isFollowingArtist);
                case "album":
                    return EvaluateAlbum(uri, data, isFollowingArtist);
            }
            throw new Exception("failed to score resource. Didn't match possible resources");
        }

        public static Tuple<string, double>[] EvaluateMultipleResources(string[] uris, SpotifyData data, bool[] isFollowingUri)
        {
            PrefetchRelatedResources(uris, data);

            var combined = uris.Zip(isFollowingUri, (uri, following) => new Tuple<string, bool>(uri, following));
            var tracks = combined.Where(tuple => tuple.Item1.Split(":")[1] == "track");

            List<Tuple<string, bool>> batch = new List<Tuple<string, bool>>();
            batch.AddRange(tracks);
            
            var albums = combined.Where(tuple => tuple.Item1.Split(":")[1] == "album");
            var albumTracker = new List<Tuple<int, int, bool, string>>();
            foreach (Tuple<string, bool> albumTuple in albums)
            {
                JObject album = data.GetSpotifyResource(albumTuple.Item1);
                JArray tracksInAlbum = (JArray)album["tracks"]["items"];
                albumTracker.Add(new Tuple<int, int, bool, string>(batch.Count, tracksInAlbum.Count, albumTuple.Item2, albumTuple.Item1));
                foreach (JObject track in tracksInAlbum)
                {
                    batch.Add(new Tuple<string, bool>(track["uri"].ToString(), albumTuple.Item2));
                }
            }

            string[] inputUris = batch.Select(elem => elem.Item1).ToArray();
            bool[] inputFollowing = batch.Select(elem => elem.Item2).ToArray();
            HttpClient client = new HttpClient();
            List<double> results = EvaluateBatch(inputUris, data, inputFollowing, client);
            List<Tuple<string, double>> retval = new List<Tuple<string, double>>();
            for (int i = 0; i < inputUris.Count(); i++)
            {
                retval.Add(new Tuple<string, double>(inputUris[i], results[i]));
            }
             
            // Reconstructing albums
            foreach (Tuple<int, int, bool, string> album in albumTracker)
            {
                var trackScores = results.GetRange(album.Item1, album.Item2);
                double score = trackScores.Sum();
                retval.Add(new Tuple<string, double>(album.Item4, score));
            }
            return retval.ToArray();
        }

        private static List<double> EvaluateBatch(string[] uris, SpotifyData data, bool[] isFollowingUri, HttpClient client)
        {

            if (uris.Length > 100)
            {
                List<double> retVal = new List<double>();
                List<string> urisList = new List<string>(uris);
                List<bool> followingList = new List<bool>(isFollowingUri);
                int n = 0;
                while (urisList.Count > 0)
                {
                    if (urisList.Count > 100)
                    {
                        n = 100;
                    }
                    else
                    {
                        n = urisList.Count;
                    }
                    retVal.AddRange(EvaluateBatch(urisList.GetRange(0, n).ToArray(), data, followingList.GetRange(0, n).ToArray(), client));
                    urisList.RemoveRange(0, n);
                    followingList.RemoveRange(0, n);
                }
                return retVal;
            }

            JArray Jobs = new JArray();

            for (int i = 0; i < uris.Count(); i++)
            {
                Jobs.Add(GenerateJsonFeatureTrack(uris[i], data, isFollowingUri[i]));
            }
            KeyValuePair<string, string> kvPair = new KeyValuePair<string, string>("tracks", Jobs.ToString());
            List<KeyValuePair<string, string>> postBody = new List<KeyValuePair<string, string>>();
            postBody.Add(kvPair);
            HttpContent content = new FormUrlEncodedContent(postBody);
            HttpRequestMessage reqMsg = new HttpRequestMessage(HttpMethod.Post, "http://localhost:27015/batch");
            reqMsg.Content = content;
            HttpResponseMessage postResponse = client.SendAsync(reqMsg).Result;
            JObject result = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            JArray resultArr = (JArray)result["scores"];

            var doubles = resultArr.Select(elem => double.Parse(elem.ToString()));
            var retval = doubles.Select(elem => Convert.ToInt32(elem * 100) + 100);
            return doubles.ToList();
        }

        private static void PrefetchRelatedResources(string[] uris, SpotifyData data)
        {
            // Get multiple resources through batching to prevent too many requests
            data.GetMultipleSpotifyResources(uris);
            HashSet<string> resources = new HashSet<string>();

            var albums = uris.Where(elem => elem.Split(":")[1] == "album").Select(elem => data.GetSpotifyResource(elem));
            foreach (var album in albums)
            {
                JArray tracks = (JArray)album["tracks"]["items"];
                JArray artists = (JArray)album["artists"];
                foreach(var elem in tracks.Select(elem => elem["uri"].ToString()))
                {
                    resources.Add(elem);
                }
                foreach (var elem in artists.Select(elem => elem["uri"].ToString()))
                {
                    resources.Add(elem);
                }
            }
            data.GetMultipleSpotifyResources(resources.ToArray());
        } 
        
        private static JObject GenerateJsonFeatureTrack(string uri, SpotifyData data, bool isFollowingUri)
        {
            JObject result = new JObject();
            JObject track = new JObject();
            JObject album = new JObject();
            JObject artist = new JObject();
            try
            {
                track = data.GetSpotifyResource(uri);
                album = data.GetSpotifyResource(track["album"]["uri"].ToString());
                artist = data.GetSpotifyResource(((JArray)track["artists"])[0]["uri"].ToString());
            }
            catch (Exception e)
            {
                Console.WriteLine(track.ToString());
            }

            result["track-duration"] = int.Parse(track["duration_ms"].ToString());
            result["hour"] = (double)DateTime.Now.Hour;
            result["track-popularity"] = double.Parse(track["popularity"].ToString());            
            result["album-popularity"] = double.Parse(album["popularity"].ToString());
            result["artist-popularity"] = double.Parse(artist["popularity"].ToString());
            result["artist-followers"] = double.Parse(artist["followers"]["total"].ToString());

            result["favorite-artist"] = System.Convert.ToDouble(isFollowingUri);
            // TODO: Fix multiple sources
            string source = "artist";
            result["one-hot"] = "0010";

            return result;
        }
        /*
        public static JObject GenerateJsonFeatureAlbum(string uri, SpotifyData data, bool isFollowingUri)
        {
            JObject result = new JObject();
            JObject album = data.GetSpotifyResource(uri);
            JArray artistsSimplified = (JArray)album["artists"];
            JToken artist = data.GetSpotifyResource(artistsSimplified[0]["uri"].ToString());

            double albumPop = double.Parse(album["popularity"].ToString());
            JArray tracksSimplified = (JArray)album["tracks"]["items"];
            double artistFollowers = double.Parse(artist["followers"]["total"].ToString());
            double artistPop = double.Parse(artist["popularity"].ToString());
            double favoriteArtist = System.Convert.ToDouble(isFollowingUri);
            double totalScore = 0;
            // Consider making the API client work async
            foreach (JToken trackSimplified in tracksSimplified)
            {
                JToken track = data.GetSpotifyResource(trackSimplified["uri"].ToString());
                double hour = (double)DateTime.Now.Hour;
                double trackPop = double.Parse(track["popularity"].ToString());
                double trackDuration = double.Parse(track["duration_ms"].ToString());
                double[] featuresArr = { hour, trackPop, albumPop, artistPop, trackDuration, artistFollowers,
                    favoriteArtist};

                // TODO: Fix multiple sources
                string source = "artist";
                double[] oneHot = { 0, 0, 1, 0 };

                List<double> features = new List<double>(featuresArr);
                features.AddRange(oneHot);

                totalScore += EvaluateFeatures(features);
            }

            return totalScore;
        }
        */

        // Expand to accept all types of spotify resources
        public static int EstimateCost(string trackID, SpotifyAPIClient api)
        {
            JToken track = api.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            /*
            JArray images = (JArray) track["album"]["images"];
            JToken smallestImage = images[0];
            int smallestHeight = 0;
            int smallestWidth = 0;
            for (int i = 1; i < images.Count; i++)
            {
                int height = int.Parse( images[i]["height"].ToString());
                int width = int.Parse(images[i]["width"].ToString());

                smallestHeight = int.Parse(smallestImage["height"].ToString());
                smallestWidth = int.Parse(smallestImage["width"].ToString());
                if (height < smallestHeight && width < smallestWidth)
                {
                    smallestImage = images[i];
                }
            }
            */
            return tDuration;
        }

        public static List<INotification> ScoreMultipleSpotifyNotifications(List<INotification> nots, SpotifyData data, bool[] isFollowing)
        {
            var uris = nots.Select(not => not.Uri).ToArray();
            var scores = EvaluateMultipleResources(uris, data, isFollowing);
            List<INotification> retval = new List<INotification>();
            foreach(INotification not in nots)
            {
                string uri = not.Uri;
                var score = scores.Where(elem => elem.Item1 == uri).First();
                not.Score = score.Item2;
                retval.Add(not);
            }
            return retval;
        }
    }
}
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using System;
using System.Security.Cryptography.X509Certificates;
using System.Text;
using Google.Apis.Auth.OAuth2;
using System.Net.Http;
using Newtonsoft.Json.Linq;
using System.Security.Cryptography;
using Google.Apis.Http;
using System.IO;
using System.Web;

namespace master.Firebase
{
    class FirebaseCredentials
    {

        ConfigurableHttpClient httpClient;
        ServiceCredential credential;


        public FirebaseCredentials()
        {
            /*
            this.googleCredential = GoogleCredential.FromFile
                (@"/home/matsj54/dotnet/fir-notificationexample-5fee4-firebase-adminsdk-sm5lk-83352d176d.json")
                .CreateScoped("https://www.googleapis.com/auth/firebase.messaging").UnderlyingCredential
                as ServiceAccountCredential;
            */
            string path = @"/home/matsj54/dotnet/fir-notificationexample-5fee4-firebase-adminsdk-sm5lk-83352d176d.json";

            string jsonCredential = File.ReadAllText(path);
            this.httpClient = new ConfigurableHttpClient(new ConfigurableMessageHandler(new HttpClientHandler()));
            credential = GoogleCredential.FromJson(jsonCredential).CreateScoped("https://www.googleapis.com/auth/firebase.messaging").UnderlyingCredential as ServiceCredential;

            credential.Initialize(httpClient);
            //googleCredential.Initialize(httpClient);
        }

        private string GetAuthToken()
        {
            return credential.GetAccessTokenForRequestAsync().Result;
        }

        private HttpRequestMessage GenerateRequest(HttpContent content)
        {
            Console.WriteLine("generating request");
            HttpRequestMessage req = new HttpRequestMessage(HttpMethod.Post, "https://fcm.googleapis.com/v1/projects/fir-notificationexample-5fee4/messages:send");
            string authToken = GetAuthToken();
            //Console.WriteLine($"Token: {authToken}");
            req.Headers.Add("Authorization", "Bearer " + authToken);
            req.Content = content;
            return req;
        }

        public void SendNotification(INotification notification, string userToken)
        {
            JObject reqBody = new JObject();
            //reqBody["validate_only"] = true;
            JObject message = notification.PushNotification;
            message["data"]["msg_type"] = "notification";
            message["data"]["msg_id"] = notification.Id;
            message["token"] = userToken;
            reqBody["message"] = message;
            var req = GenerateRequest(new StringContent(reqBody.ToString()));
            HttpResponseMessage response = httpClient.SendAsync(req).Result;

            //Console.WriteLine("FBC response follows");
            //Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }

        public void SendBatch(INotification[] notifications, string userToken, string id)
        {
            JObject reqBody = new JObject();
            //reqBody["validate_only"] = true;
            JArray messages = new JArray();
            foreach(var notification in notifications)
            {
                messages.Add(notification.PushNotification);
            }
            JObject message = new JObject();
            JObject data = new JObject();
            data["msg_type"] = "notification_batch";
            data["msg_id"] = id;
            data["notifications"] = messages;
            message["data"] = data;
            message["token"] = userToken;
            reqBody["message"] = message;
            var req = GenerateRequest(new StringContent(reqBody.ToString()));
            HttpResponseMessage response = httpClient.SendAsync(req).Result;
            Console.WriteLine("FBC response follows");
            Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }
        /*
        public void SendNotificationToAll(INotification notification)
        {
            JObject reqBody = new JObject();
            reqBody["validate_only"] = false;
            JObject message = notification.PushNotification;
            message["token"] = userToken;
            reqBody["message"] = message;
            Console.WriteLine(reqBody);
            var req = GenerateRequest(new StringContent(reqBody.ToString()));

            HttpResponseMessage response = httpClient.SendAsync(req).Result;

            Console.WriteLine(response.Content.ReadAsStringAsync().Result);
        }
        */
        public void SendUrl(string fbToken)
        {
            SHA256 sha = SHA256.Create();
            byte[] input = Encoding.UTF8.GetBytes(fbToken);
            var shaBytes = sha.ComputeHash(input);
            string state = Convert.ToBase64String(shaBytes);
            state = HttpUtility.UrlEncode(state);

            string spotifyUrl = string.Format(@"https://accounts.spotify.com/authorize/?"
                + "client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&"
                + "redirect_uri=http%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&"
                + "scope=user-read-private%20user-follow-read&state={0}", state);

            Console.WriteLine(spotifyUrl);
            JObject reqBody = new JObject();
            //reqBody["validate_only"] = false;
            JObject message = new JObject();
            message["token"] = fbToken;
            JObject data = new JObject();
            data["msg_type"] = "spotify_url";
            data["spotify_url"] = spotifyUrl;
            message["data"] = data;
            reqBody["message"] = message;
            var content = new StringContent(reqBody.ToString());
            var request = GenerateRequest(content);
            HttpResponseMessage responseMessage = httpClient.SendAsync(request).Result;
        }
    }
}
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using System;
using System.Collections.Generic;
using System.Text;
using System.Security.Cryptography;
using System.Web;

namespace master.Firebase
{
    class FirebaseInitializer
    {
        private Dictionary<string, string> Devices;
        FirebaseCredentials FBC;

        public FirebaseInitializer()
        {
            this.Devices = new Dictionary<string, string>();
            this.FBC = new FirebaseCredentials();
            this.addNewUser("fDsdxnODAes:APA91bFsEdZv86cKJY_pms0b-ssBhXke3KxnZhBO7jnPc8rBYkddKzrwOQLLQ4uMd4WqY_1BB2eYVPzeKmIUhAIrt7CVTgdEk6cNmZjCd2UQvDs2udr-FGJbo9GTJl0rLeCyUBLT6aPl");
            this.addNewUser("Erlend");
            this.addNewUser("Vinay");
            FBC.SendUrl("fDsdxnODAes:APA91bFsEdZv86cKJY_pms0b-ssBhXke3KxnZhBO7jnPc8rBYkddKzrwOQLLQ4uMd4WqY_1BB2eYVPzeKmIUhAIrt7CVTgdEk6cNmZjCd2UQvDs2udr-FGJbo9GTJl0rLeCyUBLT6aPl");
            FBC.SendUrl("Erlend");
            FBC.SendUrl("Vinay");
        }

        public void addNewUser(string firebaseToken)
        {
            SHA256 sha = SHA256.Create();
            byte[] input = Encoding.UTF8.GetBytes(firebaseToken);
            var shaBytes = sha.ComputeHash(input);
            string state = Convert.ToBase64String(shaBytes);
            //state = HttpUtility.UrlEncode(state);
            Devices[state] = firebaseToken;
        }

        public bool UserInitialized(string state)
        {
            Console.WriteLine(state);
            return Devices.ContainsKey(state);
        }

        public string GetString(string state)
        {
            return Devices[state];
        }

        public void sendUrl(string fbToken)
        {
            FBC.SendUrl(fbToken);
        }
    }
}
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using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Web;
using System.Security.Cryptography;
using Newtonsoft.Json.Linq;

namespace master.HttpService
{
    static class HttpHelpers
    {
        public static void RespondHTTP(HttpListenerContext context, string responseString, int statusCode)
        {
            HttpListenerResponse listenerResponse = context.Response;
            listenerResponse.StatusCode = statusCode;
            Encoding encoding = Encoding.UTF8;
            byte[] responseBytes = encoding.GetBytes(responseString);
            // Get a response stream and write the response to it.
            listenerResponse.ContentLength64 = responseBytes.Length;
            System.IO.Stream output = listenerResponse.OutputStream;
            output.Write(responseBytes, 0, responseBytes.Length);
            output.Close();
        }

        public static string LoginSuccessHTML()
        {
            return "<HTML>" +
                "<BODY>" +
                "<h2>" +
                "Login complete" +
                "</h2>" +
                "<script>Android.sendClientReply(\"SUCCESS\")</script>" +
                "</BODY>" +
                "</HTML>";
        }

        public static string LoginFailure()
        {
            return "<HTML>" +
                "<BODY>" +
                "<h2>" +
                "Login Invalid" +
                "</h2>" +
                "<script>Android.sendClientReply(\"FAILURE\")</script>" +
                "</BODY>" +
                "</HTML>";
        }

        public static string Request404()
        {
            return "<HTML>" +
                "<BODY>" +
                "<h2>" +
                "Message type not supported or found: 404" +
                "</h2>" +
                "</BODY>" +
                "</HTML>";
        }

        public static string respondURL(string fbToken)
        {
            SHA256 sha = SHA256.Create();
            byte[] input = Encoding.UTF8.GetBytes(fbToken);
            var shaBytes = sha.ComputeHash(input);
            string state = Convert.ToBase64String(shaBytes);
            state = HttpUtility.UrlEncode(state);

            string spotifyUrl = string.Format(@"https://accounts.spotify.com/authorize/?"
                + "client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&"
                + "redirect_uri=http%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&"
                + "scope=user-read-private%20user-follow-read&state={0}", state);

            JObject data = new JObject();
            data["msg_type"] = "spotify_url";
            data["spotify_url"] = spotifyUrl;

            return data.ToString();
        }

        public static List<KeyValuePair<string, string>> GeneratePostParams(string code, string clientID, string clientSecret, string callback)
        {
            List<KeyValuePair<string, string>> postBodyParams = new List<KeyValuePair<string, string>>();
            postBodyParams.Add(new KeyValuePair<string, string>("grant_type", "authorization_code"));
            postBodyParams.Add(new KeyValuePair<string, string>("code", code));
            postBodyParams.Add(new KeyValuePair<string, string>("redirect_uri", callback));

            postBodyParams.Add(new KeyValuePair<string, string>("client_id", clientID));
            postBodyParams.Add(new KeyValuePair<string, string>("client_secret", clientSecret));

            return postBodyParams;
        }

    }
}
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using System;
using System.Collections.Generic;
using System.Text;
using System.Net;
using System.Net.Http;
using System.Threading;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using master.UserService;
using master.Firebase;

namespace master.HttpService
{
    class HttpWorker
    {
        private HttpListener listener;
        private bool stopFlag;
        private HttpClient HttpClient;
        private Dictionary<string, UserAgent> Users;
        private Dictionary<string, object> classStore;
        private FirebaseInitializer FBI;
        private List<string> loggedInUsers;

        // private Mutex UserMutex;

        public HttpWorker(Dictionary<string, object> classStore)
        {
            this.listener = new HttpListener();
            this.stopFlag = false;
            this.Users = (Dictionary<string, UserAgent>) classStore["Users"];
            this.classStore = classStore;
            this.FBI = new FirebaseInitializer();
            this.loggedInUsers = new List<string>();
            // this.UserMutex = userMutex;
        }

        public async Task ListenAndServeAsync(HttpClient httpClient = null)
        {
            this.HttpClient = httpClient ?? new HttpClient();
            HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string projectIP = HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
            try
            { 
                listener.Prefixes.Add(string.Format("http://{0}:80/", projectIP));
                listener.Start();
            }
            catch (Exception e)
            {
                Console.WriteLine(e);
                listener.Stop();
                return;
            }
            while (!stopFlag)
            {
                try
                { 
                    HttpListenerContext context = await listener.GetContextAsync();
                    Console.WriteLine("Received Context");
                    string rawUrl = context.Request.RawUrl;
                    Task handle;
                    switch (rawUrl.Split('?')[0])
                    {
                        case "/":
                            Console.WriteLine("slash");
                            try
                            {
                                handle = HandleGenericAsync(context);
                            }
                            catch(AggregateException ae)
                            {
                                foreach(var e in ae.InnerExceptions)
                                {
                                    Console.WriteLine(e.Message);
                                }
                            }
                            break;
                        case "/callback":
                            Console.WriteLine("Callback");
                            handle = HandleCallback(context);
                            break;
                        default:
                            Console.WriteLine("Received URL that triggered no action");
                            break;
                    }
                }
                catch(Exception e)
                {
                    Console.WriteLine(e);
                }
            }
        }

        private async Task HandleGenericAsync(HttpListenerContext context)
        {
            if (context.Request.HttpMethod != HttpMethod.Post.Method)
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.Request404(), 404);
                return;
            }

            var streamReader = new System.IO.StreamReader(context.Request.InputStream);
            JObject req = JObject.Parse(streamReader.ReadToEnd());


            HttpListenerResponse listenerResponse = context.Response;
            string responseString = "";

            Console.WriteLine(req);
            switch (req["msg_type"].ToString())
            {
                case "new_user":
                    string fbt = req["firebase_token"].ToString();
                    //string id = req["device_id"].ToString();
                    FBI.addNewUser(fbt);
                    //FBI.sendUrl(fbt);
                    HttpHelpers.RespondHTTP(context, HttpHelpers.respondURL(fbt), 202);
                    break;

                case "update":
                    string uid = req["device_id"].ToString();
                    if (Users.ContainsKey(uid))
                    {
                        Users[uid].UpdateConstraints(req);
                    }
                    break;
                default:
                    HttpHelpers.RespondHTTP(context, HttpHelpers.Request404(), 404);
                    break;
            }


            //string id = queryParams["id"];
            //Users[id].mutex.WaitOne();
            //Users[id].UpdateConstraints(queryParams);
            //Users[id].mutex.Close();
        }

        private async Task HandleCallback(HttpListenerContext context)
        {
            var queryParams = context.Request.QueryString;
            // Create new user
            // Need to get some ID
            if (loggedInUsers.Contains(queryParams["state"]))
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.LoginSuccessHTML(), 200);
            }
            if (!FBI.UserInitialized(queryParams["state"]))
            {
                HttpHelpers.RespondHTTP(context, HttpHelpers.LoginFailure(), 400);
            }
            UserAgent user = new UserAgent(FBI.GetString(queryParams["state"]), classStore);
            
            Console.WriteLine(HttpHelpers.LoginSuccessHTML());
            loggedInUsers.Add(queryParams["state"]);
            HttpHelpers.RespondHTTP(context, HttpHelpers.LoginSuccessHTML(), 200);
            user.initSpotify(queryParams);
            Console.WriteLine("Starting User");
            user.Start();
            Users.Add(queryParams["state"], user);
        }

        public void Stop()
        {
            this.stopFlag = true;
            listener.Abort();
            listener.Close();
        }

    }
}
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<Project Sdk="Microsoft.NET.Sdk">

  <PropertyGroup>
    <OutputType>Exe</OutputType>
    <TargetFramework>netcoreapp2.0</TargetFramework>
    <StartupObject>master.Start</StartupObject>
  </PropertyGroup>

  <ItemGroup>
    <PackageReference Include="Accord.MachineLearning" Version="3.8.0" />
    <PackageReference Include="Google.Apis.Oauth2.v2" Version="1.33.0.1134" />
    <PackageReference Include="Microsoft.Extensions.Configuration" Version="2.0.1" />
    <PackageReference Include="Newtonsoft.Json" Version="11.0.1" />
  </ItemGroup>

</Project>
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using System;
using System.Collections.Generic;
using System.Text;
using Newtonsoft.Json.Linq;

namespace master
{
    interface INotification
    {
        JObject PushNotification { get; }
        double Score { get; set; }
        string Uri { get; }
        int DataCost { get; }
        string Id { get; }
        //double PowerCost { get; }
    }
}
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using System;
using System.Collections.Generic;
using System.Text;

namespace master.Notification
{
    class NotificationFactory
    {
        private SpotifyData spotifyData;

        public NotificationFactory(SpotifyData spotifyData)
        {
            this.spotifyData = spotifyData;
        }

        public INotification GetNotification(string uri, UserService.UserAgent agent)
        {
            string service = uri.Split(':')[0];
            switch (service)
            {
                case "spotify":
                    return new SpotifyNotification(uri, spotifyData, agent.IsFollowing(uri));
                default:
                    throw new Exception("Service not implemented");
            }
        }
    }
}
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using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using master.UserService;
using System.Security.Cryptography;
using Newtonsoft.Json.Linq;

namespace master.Notification
{
    class SpotifyNotification : INotification
    {
        private JObject pushNotification;
        private double score;
        private string uri;
        private SpotifyData SpotifyData;
        private int dataCost;
        private bool UserIsFollowing;
        private string id;
        //private double powerCost;

        public JObject PushNotification
        {
            get => pushNotification;
        }
        public double Score
        {
            get
            {
                if (score < -1)
                {
                    ScoreNotification();
                }
                return score;
            }

            set
            {
                score = value;
            }
        }

        public string Uri
        {
            get => uri;
        }

        public int DataCost
        {
            get
            {
                if (dataCost > 0.0)
                {
                    return dataCost;
                }
                return CalculateDataCost();
            }
        }

        public string Id
        {
            get
            {
                return id;
            }
        }

        public SpotifyNotification(string uri, SpotifyData data, bool userIsFollowing)
        {
            string type = uri.Split(":")[1];
            if (!(type == "track" || type == "album"))
            {
                throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }
            this.uri = uri;
            this.SpotifyData = data;
            dataCost = 0;
            score = -2;
            this.UserIsFollowing = userIsFollowing;
            GenerateNotification();
            GenerateID();
        }

        public void GenerateNotification()
        {
            JObject track = GetTrackFromURI();
            this.pushNotification = new JObject();
            JObject data = new JObject();
            data["track_url"] = track["preview_url"];
            data["artists"] = track["artists"][0]["name"];
            data["song"] = track["name"];
            data["cover"] = GetAlbumImage64();
            pushNotification["data"] = data;
        }

        private string GetAlbumImage64()
        {
            JArray images = new JArray();
            switch (uri.Split(':')[1])
            {
                case "track":
                    JObject track = SpotifyData.GetSpotifyResource(uri);
                    images = (JArray)track["album"]["images"];
                    break;
                case "album":
                    JObject album = SpotifyData.GetSpotifyResource(uri);
                    images = (JArray)album["images"];
                    break;
            }
            // Smallest item is last in the list
            JToken lastItem = images[images.Count - 1];
            return lastItem["url"].ToString();
        }

        private JObject GetTrackFromURI()
        {
            switch (uri.Split(':')[1])
            {
                case "track":
                    return SpotifyData.GetSpotifyResource(uri);
                case "album":
                    JObject album = SpotifyData.GetSpotifyResource(uri);
                    string trackUri = album["tracks"]["items"][0]["uri"].ToString();
                    return SpotifyData.GetSpotifyResource(trackUri);
                default:
                    throw new Exception("Unsupported notification uri");
            }
        }

        private int CalculateDataCost()
        {
            try
            {
                string preview = GetPreview();
                byte[] previewBytes = Convert.FromBase64String(preview);
                byte[] notificationBytes = Encoding.UTF8.GetBytes(pushNotification.ToString());
                dataCost = previewBytes.Length + notificationBytes.Length;
                return dataCost;
            }
            catch
            {
                return int.MaxValue;
            }
        }

        private string GenerateID()
        {
            SHA256 sha = SHA256.Create();
            byte[] input = Encoding.UTF8.GetBytes(uri + DateTime.Now);
            var shaBytes = sha.ComputeHash(input);
            id = Convert.ToBase64String(shaBytes);
            return id;
        }

        private string GetPreview()
        {
            string type = Uri.Split(":")[1];

            switch (type)
            {
                case "track":
                    return SpotifyData.GetPreview(Uri);
                case "album":
                    JObject album = SpotifyData.GetSpotifyResource(Uri);
                    JArray tracks = (JArray)album["tracks"]["items"];
                    //JObject firstTrack = SpotifyData.GetSpotifyResource(tracks[0][uri].ToString());
                    if (tracks[0]["uri"].ToString().Length == 0)
                    {
                        Console.WriteLine($"Error at getting preivew for: {Uri}");
                    }
                    return SpotifyData.GetPreview(tracks[0]["uri"].ToString());
                default:
                    throw new Exception("Spotify notifications currently only support tracks and albums as resources");
            }

        }

        public void ScoreNotification()
        {
            this.score = EvaluationFunctions.EvaluateResource(Uri, SpotifyData, UserIsFollowing);
        }
    }
}
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//------------------------------------------------------------------------------
// <auto-generated>
//     This code was generated by a tool.
//     Runtime Version:4.0.30319.42000
//
//     Changes to this file may cause incorrect behavior and will be lost if
//     the code is regenerated.
// </auto-generated>
//------------------------------------------------------------------------------

using System;
using System.Reflection;

[assembly: System.Reflection.AssemblyCompanyAttribute("master")]
[assembly: System.Reflection.AssemblyConfigurationAttribute("Debug")]
[assembly: System.Reflection.AssemblyFileVersionAttribute("1.0.0.0")]
[assembly: System.Reflection.AssemblyInformationalVersionAttribute("1.0.0")]
[assembly: System.Reflection.AssemblyProductAttribute("master")]
[assembly: System.Reflection.AssemblyTitleAttribute("master")]
[assembly: System.Reflection.AssemblyVersionAttribute("1.0.0.0")]

// Generated by the MSBuild WriteCodeFragment class.
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172193b80ba6d689782acc113ab980cc17a590b0







master – Kopi/masterDotnet/master/obj/Debug/netcoreapp2.0/master.csproj.CoreCompileInputs.cache

e9ee2ff958c6bf17cae6420169fd85998a555fef







master – Kopi/masterDotnet/master/obj/Debug/netcoreapp2.0/master.csproj.FileListAbsolute.txt

D:\Skoleting\master\masterDotnet\master\obj\Debug\netcoreapp2.0\master.csprojResolveAssemblyReference.cache
D:\Skoleting\master\masterDotnet\master\obj\Debug\netcoreapp2.0\master.csproj.CoreCompileInputs.cache
D:\Skoleting\master\masterDotnet\master\obj\Debug\netcoreapp2.0\master.AssemblyInfoInputs.cache
D:\Skoleting\master\masterDotnet\master\obj\Debug\netcoreapp2.0\master.AssemblyInfo.cs
D:\Skoleting\master\masterDotnet\master\bin\Debug\netcoreapp2.0\Accord.dll.config
D:\Skoleting\master\masterDotnet\master\bin\Debug\netcoreapp2.0\master.deps.json
D:\Skoleting\master\masterDotnet\master\bin\Debug\netcoreapp2.0\master.runtimeconfig.json
D:\Skoleting\master\masterDotnet\master\bin\Debug\netcoreapp2.0\master.runtimeconfig.dev.json
D:\Skoleting\master\masterDotnet\master\bin\Debug\netcoreapp2.0\master.dll
D:\Skoleting\master\masterDotnet\master\bin\Debug\netcoreapp2.0\master.pdb
D:\Skoleting\master\masterDotnet\master\obj\Debug\netcoreapp2.0\master.dll
D:\Skoleting\master\masterDotnet\master\obj\Debug\netcoreapp2.0\master.pdb
D:\Skoleting\master\masterDotnet\master\obj\Debug\netcoreapp2.0\master.csprojAssemblyReference.cache
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{
  "version": 1,
  "dgSpecHash": "9rU9ir4tbPcok52KIR+LhLvR4mGY20jgFZ7ZSb7m0raYE3ZQxGduvucZ3y5LPLVwp3rxx31ta6P1YbsBzxXcdQ==",
  "success": true
}
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     True
     NuGet
     D:\Skoleting\master\masterDotnet\master\obj\project.assets.json
     $(UserProfile)\.nuget\packages\
     C:\Users\Mats\.nuget\packages\;C:\Program Files\dotnet\sdk\NuGetFallbackFolder
     PackageReference
     4.6.2
  
   
     $(MSBuildAllProjects);$(MSBuildThisFileFullPath)
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     $(MSBuildAllProjects);$(MSBuildThisFileFullPath)
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{
  "version": 3,
  "targets": {
    ".NETCoreApp,Version=v2.0": {
      "Accord/3.8.0": {
        "type": "package",
        "compile": {
          "lib/netstandard2.0/Accord.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Accord.dll": {}
        },
        "build": {
          "build/Accord.targets": {}
        }
      },
      "Accord.MachineLearning/3.8.0": {
        "type": "package",
        "dependencies": {
          "Accord": "3.8.0",
          "Accord.Math": "3.8.0",
          "Accord.Statistics": "3.8.0"
        },
        "compile": {
          "lib/netstandard2.0/Accord.MachineLearning.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Accord.MachineLearning.dll": {}
        }
      },
      "Accord.Math/3.8.0": {
        "type": "package",
        "dependencies": {
          "Accord": "3.8.0"
        },
        "compile": {
          "lib/netstandard2.0/Accord.Math.Core.dll": {},
          "lib/netstandard2.0/Accord.Math.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Accord.Math.Core.dll": {},
          "lib/netstandard2.0/Accord.Math.dll": {}
        }
      },
      "Accord.Statistics/3.8.0": {
        "type": "package",
        "dependencies": {
          "Accord": "3.8.0",
          "Accord.Math": "3.8.0"
        },
        "compile": {
          "lib/netstandard2.0/Accord.Statistics.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Accord.Statistics.dll": {}
        }
      },
      "Google.Apis/1.33.0": {
        "type": "package",
        "dependencies": {
          "Google.Apis.Core": "1.33.0",
          "NETStandard.Library": "1.6.1",
          "Newtonsoft.Json": "10.0.2",
          "System.Net.Http": "4.3.1",
          "System.Reflection.TypeExtensions": "4.3.0"
        },
        "compile": {
          "lib/netstandard1.3/Google.Apis.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/Google.Apis.dll": {}
        }
      },
      "Google.Apis.Auth/1.33.0": {
        "type": "package",
        "dependencies": {
          "Google.Apis": "1.33.0",
          "Google.Apis.Core": "1.33.0",
          "NETStandard.Library": "1.6.1",
          "System.Diagnostics.Process": "4.3.0",
          "System.Net.Requests": "4.3.0"
        },
        "compile": {
          "lib/netstandard1.3/Google.Apis.Auth.PlatformServices.dll": {},
          "lib/netstandard1.3/Google.Apis.Auth.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/Google.Apis.Auth.PlatformServices.dll": {},
          "lib/netstandard1.3/Google.Apis.Auth.dll": {}
        }
      },
      "Google.Apis.Core/1.33.0": {
        "type": "package",
        "dependencies": {
          "NETStandard.Library": "1.6.1",
          "Newtonsoft.Json": "10.0.2",
          "System.Net.Http": "4.3.1",
          "System.Reflection.TypeExtensions": "4.3.0"
        },
        "compile": {
          "lib/netstandard1.3/Google.Apis.Core.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/Google.Apis.Core.dll": {}
        }
      },
      "Google.Apis.Oauth2.v2/1.33.0.1134": {
        "type": "package",
        "dependencies": {
          "Google.Apis": "1.33.0",
          "Google.Apis.Auth": "1.33.0",
          "NETStandard.Library": "1.6.1"
        },
        "compile": {
          "lib/netstandard1.3/Google.Apis.Oauth2.v2.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/Google.Apis.Oauth2.v2.dll": {}
        }
      },
      "Microsoft.Extensions.Configuration/2.0.1": {
        "type": "package",
        "dependencies": {
          "Microsoft.Extensions.Configuration.Abstractions": "2.0.1"
        },
        "compile": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.dll": {}
        }
      },
      "Microsoft.Extensions.Configuration.Abstractions/2.0.1": {
        "type": "package",
        "dependencies": {
          "Microsoft.Extensions.Primitives": "2.0.0"
        },
        "compile": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.Abstractions.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Microsoft.Extensions.Configuration.Abstractions.dll": {}
        }
      },
      "Microsoft.Extensions.Primitives/2.0.0": {
        "type": "package",
        "dependencies": {
          "System.Runtime.CompilerServices.Unsafe": "4.4.0"
        },
        "compile": {
          "lib/netstandard2.0/Microsoft.Extensions.Primitives.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Microsoft.Extensions.Primitives.dll": {}
        }
      },
      "Microsoft.NETCore.App/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.DotNetHostPolicy": "2.0.0",
          "Microsoft.NETCore.Platforms": "2.0.0",
          "NETStandard.Library": "2.0.0"
        },
        "compile": {
          "ref/netcoreapp2.0/Microsoft.CSharp.dll": {},
          "ref/netcoreapp2.0/Microsoft.VisualBasic.dll": {},
          "ref/netcoreapp2.0/Microsoft.Win32.Primitives.dll": {},
          "ref/netcoreapp2.0/System.AppContext.dll": {},
          "ref/netcoreapp2.0/System.Buffers.dll": {},
          "ref/netcoreapp2.0/System.Collections.Concurrent.dll": {},
          "ref/netcoreapp2.0/System.Collections.Immutable.dll": {},
          "ref/netcoreapp2.0/System.Collections.NonGeneric.dll": {},
          "ref/netcoreapp2.0/System.Collections.Specialized.dll": {},
          "ref/netcoreapp2.0/System.Collections.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.Annotations.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.Composition.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.DataAnnotations.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.EventBasedAsync.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.Primitives.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.TypeConverter.dll": {},
          "ref/netcoreapp2.0/System.ComponentModel.dll": {},
          "ref/netcoreapp2.0/System.Configuration.dll": {},
          "ref/netcoreapp2.0/System.Console.dll": {},
          "ref/netcoreapp2.0/System.Core.dll": {},
          "ref/netcoreapp2.0/System.Data.Common.dll": {},
          "ref/netcoreapp2.0/System.Data.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.Contracts.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.Debug.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.DiagnosticSource.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.FileVersionInfo.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.Process.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.StackTrace.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.TextWriterTraceListener.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.Tools.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.TraceSource.dll": {},
          "ref/netcoreapp2.0/System.Diagnostics.Tracing.dll": {},
          "ref/netcoreapp2.0/System.Drawing.Primitives.dll": {},
          "ref/netcoreapp2.0/System.Drawing.dll": {},
          "ref/netcoreapp2.0/System.Dynamic.Runtime.dll": {},
          "ref/netcoreapp2.0/System.Globalization.Calendars.dll": {},
          "ref/netcoreapp2.0/System.Globalization.Extensions.dll": {},
          "ref/netcoreapp2.0/System.Globalization.dll": {},
          "ref/netcoreapp2.0/System.IO.Compression.FileSystem.dll": {},
          "ref/netcoreapp2.0/System.IO.Compression.ZipFile.dll": {},
          "ref/netcoreapp2.0/System.IO.Compression.dll": {},
          "ref/netcoreapp2.0/System.IO.FileSystem.DriveInfo.dll": {},
          "ref/netcoreapp2.0/System.IO.FileSystem.Primitives.dll": {},
          "ref/netcoreapp2.0/System.IO.FileSystem.Watcher.dll": {},
          "ref/netcoreapp2.0/System.IO.FileSystem.dll": {},
          "ref/netcoreapp2.0/System.IO.IsolatedStorage.dll": {},
          "ref/netcoreapp2.0/System.IO.MemoryMappedFiles.dll": {},
          "ref/netcoreapp2.0/System.IO.Pipes.dll": {},
          "ref/netcoreapp2.0/System.IO.UnmanagedMemoryStream.dll": {},
          "ref/netcoreapp2.0/System.IO.dll": {},
          "ref/netcoreapp2.0/System.Linq.Expressions.dll": {},
          "ref/netcoreapp2.0/System.Linq.Parallel.dll": {},
          "ref/netcoreapp2.0/System.Linq.Queryable.dll": {},
          "ref/netcoreapp2.0/System.Linq.dll": {},
          "ref/netcoreapp2.0/System.Net.Http.dll": {},
          "ref/netcoreapp2.0/System.Net.HttpListener.dll": {},
          "ref/netcoreapp2.0/System.Net.Mail.dll": {},
          "ref/netcoreapp2.0/System.Net.NameResolution.dll": {},
          "ref/netcoreapp2.0/System.Net.NetworkInformation.dll": {},
          "ref/netcoreapp2.0/System.Net.Ping.dll": {},
          "ref/netcoreapp2.0/System.Net.Primitives.dll": {},
          "ref/netcoreapp2.0/System.Net.Requests.dll": {},
          "ref/netcoreapp2.0/System.Net.Security.dll": {},
          "ref/netcoreapp2.0/System.Net.ServicePoint.dll": {},
          "ref/netcoreapp2.0/System.Net.Sockets.dll": {},
          "ref/netcoreapp2.0/System.Net.WebClient.dll": {},
          "ref/netcoreapp2.0/System.Net.WebHeaderCollection.dll": {},
          "ref/netcoreapp2.0/System.Net.WebProxy.dll": {},
          "ref/netcoreapp2.0/System.Net.WebSockets.Client.dll": {},
          "ref/netcoreapp2.0/System.Net.WebSockets.dll": {},
          "ref/netcoreapp2.0/System.Net.dll": {},
          "ref/netcoreapp2.0/System.Numerics.Vectors.dll": {},
          "ref/netcoreapp2.0/System.Numerics.dll": {},
          "ref/netcoreapp2.0/System.ObjectModel.dll": {},
          "ref/netcoreapp2.0/System.Reflection.DispatchProxy.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Emit.ILGeneration.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Emit.Lightweight.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Emit.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Extensions.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Metadata.dll": {},
          "ref/netcoreapp2.0/System.Reflection.Primitives.dll": {},
          "ref/netcoreapp2.0/System.Reflection.TypeExtensions.dll": {},
          "ref/netcoreapp2.0/System.Reflection.dll": {},
          "ref/netcoreapp2.0/System.Resources.Reader.dll": {},
          "ref/netcoreapp2.0/System.Resources.ResourceManager.dll": {},
          "ref/netcoreapp2.0/System.Resources.Writer.dll": {},
          "ref/netcoreapp2.0/System.Runtime.CompilerServices.VisualC.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Extensions.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Handles.dll": {},
          "ref/netcoreapp2.0/System.Runtime.InteropServices.RuntimeInformation.dll": {},
          "ref/netcoreapp2.0/System.Runtime.InteropServices.WindowsRuntime.dll": {},
          "ref/netcoreapp2.0/System.Runtime.InteropServices.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Loader.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Numerics.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Serialization.Formatters.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Serialization.Json.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Serialization.Primitives.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Serialization.Xml.dll": {},
          "ref/netcoreapp2.0/System.Runtime.Serialization.dll": {},
          "ref/netcoreapp2.0/System.Runtime.dll": {},
          "ref/netcoreapp2.0/System.Security.Claims.dll": {},
          "ref/netcoreapp2.0/System.Security.Cryptography.Algorithms.dll": {},
          "ref/netcoreapp2.0/System.Security.Cryptography.Csp.dll": {},
          "ref/netcoreapp2.0/System.Security.Cryptography.Encoding.dll": {},
          "ref/netcoreapp2.0/System.Security.Cryptography.Primitives.dll": {},
          "ref/netcoreapp2.0/System.Security.Cryptography.X509Certificates.dll": {},
          "ref/netcoreapp2.0/System.Security.Principal.dll": {},
          "ref/netcoreapp2.0/System.Security.SecureString.dll": {},
          "ref/netcoreapp2.0/System.Security.dll": {},
          "ref/netcoreapp2.0/System.ServiceModel.Web.dll": {},
          "ref/netcoreapp2.0/System.ServiceProcess.dll": {},
          "ref/netcoreapp2.0/System.Text.Encoding.Extensions.dll": {},
          "ref/netcoreapp2.0/System.Text.Encoding.dll": {},
          "ref/netcoreapp2.0/System.Text.RegularExpressions.dll": {},
          "ref/netcoreapp2.0/System.Threading.Overlapped.dll": {},
          "ref/netcoreapp2.0/System.Threading.Tasks.Dataflow.dll": {},
          "ref/netcoreapp2.0/System.Threading.Tasks.Extensions.dll": {},
          "ref/netcoreapp2.0/System.Threading.Tasks.Parallel.dll": {},
          "ref/netcoreapp2.0/System.Threading.Tasks.dll": {},
          "ref/netcoreapp2.0/System.Threading.Thread.dll": {},
          "ref/netcoreapp2.0/System.Threading.ThreadPool.dll": {},
          "ref/netcoreapp2.0/System.Threading.Timer.dll": {},
          "ref/netcoreapp2.0/System.Threading.dll": {},
          "ref/netcoreapp2.0/System.Transactions.Local.dll": {},
          "ref/netcoreapp2.0/System.Transactions.dll": {},
          "ref/netcoreapp2.0/System.ValueTuple.dll": {},
          "ref/netcoreapp2.0/System.Web.HttpUtility.dll": {},
          "ref/netcoreapp2.0/System.Web.dll": {},
          "ref/netcoreapp2.0/System.Windows.dll": {},
          "ref/netcoreapp2.0/System.Xml.Linq.dll": {},
          "ref/netcoreapp2.0/System.Xml.ReaderWriter.dll": {},
          "ref/netcoreapp2.0/System.Xml.Serialization.dll": {},
          "ref/netcoreapp2.0/System.Xml.XDocument.dll": {},
          "ref/netcoreapp2.0/System.Xml.XPath.XDocument.dll": {},
          "ref/netcoreapp2.0/System.Xml.XPath.dll": {},
          "ref/netcoreapp2.0/System.Xml.XmlDocument.dll": {},
          "ref/netcoreapp2.0/System.Xml.XmlSerializer.dll": {},
          "ref/netcoreapp2.0/System.Xml.dll": {},
          "ref/netcoreapp2.0/System.dll": {},
          "ref/netcoreapp2.0/WindowsBase.dll": {},
          "ref/netcoreapp2.0/mscorlib.dll": {},
          "ref/netcoreapp2.0/netstandard.dll": {}
        },
        "build": {
          "build/netcoreapp2.0/Microsoft.NETCore.App.props": {},
          "build/netcoreapp2.0/Microsoft.NETCore.App.targets": {}
        }
      },
      "Microsoft.NETCore.DotNetAppHost/2.0.0": {
        "type": "package"
      },
      "Microsoft.NETCore.DotNetHostPolicy/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.DotNetHostResolver": "2.0.0"
        }
      },
      "Microsoft.NETCore.DotNetHostResolver/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.DotNetAppHost": "2.0.0"
        }
      },
      "Microsoft.NETCore.Platforms/2.0.0": {
        "type": "package",
        "compile": {
          "lib/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.0/_._": {}
        }
      },
      "Microsoft.NETCore.Targets/1.1.0": {
        "type": "package",
        "compile": {
          "lib/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.0/_._": {}
        }
      },
      "Microsoft.Win32.Primitives/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "Microsoft.Win32.Registry/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "System.Collections": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.Handles": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        },
        "runtimeTargets": {
          "runtimes/unix/lib/netstandard1.3/Microsoft.Win32.Registry.dll": {
            "assetType": "runtime",
            "rid": "unix"
          },
          "runtimes/win/lib/netstandard1.3/Microsoft.Win32.Registry.dll": {
            "assetType": "runtime",
            "rid": "win"
          }
        }
      },
      "NETStandard.Library/2.0.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0"
        },
        "compile": {
          "lib/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.0/_._": {}
        },
        "build": {
          "build/netstandard2.0/NETStandard.Library.targets": {}
        }
      },
      "Newtonsoft.Json/11.0.1": {
        "type": "package",
        "compile": {
          "lib/netstandard2.0/Newtonsoft.Json.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/Newtonsoft.Json.dll": {}
        }
      },
      "runtime.debian.8-x64.runtime.native.System.Security.Cryptography.OpenSsl/4.3.0": {
        "type": "package",
        "runtimeTargets": {
          "runtimes/debian.8-x64/native/System.Security.Cryptography.Native.OpenSsl.so": {
            "assetType": "native",
            "rid": "debian.8-x64"
          }
        }
      },
      "runtime.fedora.23-x64.runtime.native.System.Security.Cryptography.OpenSsl/4.3.0": {
        "type": "package",
        "runtimeTargets": {
          "runtimes/fedora.23-x64/native/System.Security.Cryptography.Native.OpenSsl.so": {
            "assetType": "native",
            "rid": "fedora.23-x64"
          }
        }
      },
      "runtime.fedora.24-x64.runtime.native.System.Security.Cryptography.OpenSsl/4.3.0": {
        "type": "package",
        "runtimeTargets": {
          "runtimes/fedora.24-x64/native/System.Security.Cryptography.Native.OpenSsl.so": {
            "assetType": "native",
            "rid": "fedora.24-x64"
          }
        }
      },
      "runtime.native.System/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0"
        },
        "compile": {
          "lib/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.0/_._": {}
        }
      },
      "runtime.native.System.Net.Http/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0"
        },
        "compile": {
          "lib/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.0/_._": {}
        }
      },
      "runtime.native.System.Security.Cryptography.Apple/4.3.0": {
        "type": "package",
        "dependencies": {
          "runtime.osx.10.10-x64.runtime.native.System.Security.Cryptography.Apple": "4.3.0"
        },
        "compile": {
          "lib/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.0/_._": {}
        }
      },
      "runtime.native.System.Security.Cryptography.OpenSsl/4.3.0": {
        "type": "package",
        "dependencies": {
          "runtime.debian.8-x64.runtime.native.System.Security.Cryptography.OpenSsl": "4.3.0",
          "runtime.fedora.23-x64.runtime.native.System.Security.Cryptography.OpenSsl": "4.3.0",
          "runtime.fedora.24-x64.runtime.native.System.Security.Cryptography.OpenSsl": "4.3.0",
          "runtime.opensuse.13.2-x64.runtime.native.System.Security.Cryptography.OpenSsl": "4.3.0",
          "runtime.opensuse.42.1-x64.runtime.native.System.Security.Cryptography.OpenSsl": "4.3.0",
          "runtime.osx.10.10-x64.runtime.native.System.Security.Cryptography.OpenSsl": "4.3.0",
          "runtime.rhel.7-x64.runtime.native.System.Security.Cryptography.OpenSsl": "4.3.0",
          "runtime.ubuntu.14.04-x64.runtime.native.System.Security.Cryptography.OpenSsl": "4.3.0",
          "runtime.ubuntu.16.04-x64.runtime.native.System.Security.Cryptography.OpenSsl": "4.3.0",
          "runtime.ubuntu.16.10-x64.runtime.native.System.Security.Cryptography.OpenSsl": "4.3.0"
        },
        "compile": {
          "lib/netstandard1.0/_._": {}
        },
        "runtime": {
          "lib/netstandard1.0/_._": {}
        }
      },
      "runtime.opensuse.13.2-x64.runtime.native.System.Security.Cryptography.OpenSsl/4.3.0": {
        "type": "package",
        "runtimeTargets": {
          "runtimes/opensuse.13.2-x64/native/System.Security.Cryptography.Native.OpenSsl.so": {
            "assetType": "native",
            "rid": "opensuse.13.2-x64"
          }
        }
      },
      "runtime.opensuse.42.1-x64.runtime.native.System.Security.Cryptography.OpenSsl/4.3.0": {
        "type": "package",
        "runtimeTargets": {
          "runtimes/opensuse.42.1-x64/native/System.Security.Cryptography.Native.OpenSsl.so": {
            "assetType": "native",
            "rid": "opensuse.42.1-x64"
          }
        }
      },
      "runtime.osx.10.10-x64.runtime.native.System.Security.Cryptography.Apple/4.3.0": {
        "type": "package",
        "runtimeTargets": {
          "runtimes/osx.10.10-x64/native/System.Security.Cryptography.Native.Apple.dylib": {
            "assetType": "native",
            "rid": "osx.10.10-x64"
          }
        }
      },
      "runtime.osx.10.10-x64.runtime.native.System.Security.Cryptography.OpenSsl/4.3.0": {
        "type": "package",
        "runtimeTargets": {
          "runtimes/osx.10.10-x64/native/System.Security.Cryptography.Native.OpenSsl.dylib": {
            "assetType": "native",
            "rid": "osx.10.10-x64"
          }
        }
      },
      "runtime.rhel.7-x64.runtime.native.System.Security.Cryptography.OpenSsl/4.3.0": {
        "type": "package",
        "runtimeTargets": {
          "runtimes/rhel.7-x64/native/System.Security.Cryptography.Native.OpenSsl.so": {
            "assetType": "native",
            "rid": "rhel.7-x64"
          }
        }
      },
      "runtime.ubuntu.14.04-x64.runtime.native.System.Security.Cryptography.OpenSsl/4.3.0": {
        "type": "package",
        "runtimeTargets": {
          "runtimes/ubuntu.14.04-x64/native/System.Security.Cryptography.Native.OpenSsl.so": {
            "assetType": "native",
            "rid": "ubuntu.14.04-x64"
          }
        }
      },
      "runtime.ubuntu.16.04-x64.runtime.native.System.Security.Cryptography.OpenSsl/4.3.0": {
        "type": "package",
        "runtimeTargets": {
          "runtimes/ubuntu.16.04-x64/native/System.Security.Cryptography.Native.OpenSsl.so": {
            "assetType": "native",
            "rid": "ubuntu.16.04-x64"
          }
        }
      },
      "runtime.ubuntu.16.10-x64.runtime.native.System.Security.Cryptography.OpenSsl/4.3.0": {
        "type": "package",
        "runtimeTargets": {
          "runtimes/ubuntu.16.10-x64/native/System.Security.Cryptography.Native.OpenSsl.so": {
            "assetType": "native",
            "rid": "ubuntu.16.10-x64"
          }
        }
      },
      "System.Collections/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.Collections.Concurrent/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Diagnostics.Tracing": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Threading": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Collections.Concurrent.dll": {}
        }
      },
      "System.Diagnostics.Debug/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.Diagnostics.DiagnosticSource/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Tracing": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "lib/netstandard1.3/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Diagnostics.DiagnosticSource.dll": {}
        }
      },
      "System.Diagnostics.Process/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.Win32.Primitives": "4.3.0",
          "Microsoft.Win32.Registry": "4.3.0",
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.IO": "4.3.0",
          "System.IO.FileSystem": "4.3.0",
          "System.IO.FileSystem.Primitives": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.Handles": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Text.Encoding.Extensions": "4.3.0",
          "System.Threading": "4.3.0",
          "System.Threading.Tasks": "4.3.0",
          "System.Threading.Thread": "4.3.0",
          "System.Threading.ThreadPool": "4.3.0",
          "runtime.native.System": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.4/System.Diagnostics.Process.dll": {}
        },
        "runtimeTargets": {
          "runtimes/linux/lib/netstandard1.4/System.Diagnostics.Process.dll": {
            "assetType": "runtime",
            "rid": "linux"
          },
          "runtimes/osx/lib/netstandard1.4/System.Diagnostics.Process.dll": {
            "assetType": "runtime",
            "rid": "osx"
          },
          "runtimes/win/lib/netstandard1.4/System.Diagnostics.Process.dll": {
            "assetType": "runtime",
            "rid": "win"
          }
        }
      },
      "System.Diagnostics.Tracing/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.5/_._": {}
        }
      },
      "System.Globalization/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.Globalization.Calendars/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Globalization": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.Globalization.Extensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "System.Globalization": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        },
        "runtimeTargets": {
          "runtimes/unix/lib/netstandard1.3/System.Globalization.Extensions.dll": {
            "assetType": "runtime",
            "rid": "unix"
          },
          "runtimes/win/lib/netstandard1.3/System.Globalization.Extensions.dll": {
            "assetType": "runtime",
            "rid": "win"
          }
        }
      },
      "System.IO/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.5/System.IO.dll": {}
        }
      },
      "System.IO.FileSystem/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.IO": "4.3.0",
          "System.IO.FileSystem.Primitives": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Handles": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.IO.FileSystem.Primitives/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.IO.FileSystem.Primitives.dll": {}
        }
      },
      "System.Linq/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.6/_._": {}
        },
        "runtime": {
          "lib/netstandard1.6/System.Linq.dll": {}
        }
      },
      "System.Net.Http/4.3.1": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Diagnostics.DiagnosticSource": "4.3.0",
          "System.Diagnostics.Tracing": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Globalization.Extensions": "4.3.0",
          "System.IO": "4.3.0",
          "System.IO.FileSystem": "4.3.0",
          "System.Net.Primitives": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.Handles": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0",
          "System.Security.Cryptography.Algorithms": "4.3.0",
          "System.Security.Cryptography.Encoding": "4.3.0",
          "System.Security.Cryptography.OpenSsl": "4.3.0",
          "System.Security.Cryptography.Primitives": "4.3.0",
          "System.Security.Cryptography.X509Certificates": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Threading": "4.3.0",
          "System.Threading.Tasks": "4.3.0",
          "runtime.native.System": "4.3.0",
          "runtime.native.System.Net.Http": "4.3.0",
          "runtime.native.System.Security.Cryptography.OpenSsl": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Net.Http.dll": {}
        },
        "runtimeTargets": {
          "runtimes/unix/lib/netstandard1.6/System.Net.Http.dll": {
            "assetType": "runtime",
            "rid": "unix"
          },
          "runtimes/win/lib/netstandard1.3/System.Net.Http.dll": {
            "assetType": "runtime",
            "rid": "win"
          }
        }
      },
      "System.Net.Primitives/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Handles": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Net.Primitives.dll": {}
        }
      },
      "System.Net.Requests/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Diagnostics.Tracing": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.IO": "4.3.0",
          "System.Net.Http": "4.3.0",
          "System.Net.Primitives": "4.3.0",
          "System.Net.WebHeaderCollection": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Threading": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Net.Requests.dll": {}
        },
        "runtimeTargets": {
          "runtimes/unix/lib/netstandard1.3/System.Net.Requests.dll": {
            "assetType": "runtime",
            "rid": "unix"
          },
          "runtimes/win/lib/netstandard1.3/System.Net.Requests.dll": {
            "assetType": "runtime",
            "rid": "win"
          }
        }
      },
      "System.Net.WebHeaderCollection/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Net.WebHeaderCollection.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Net.WebHeaderCollection.dll": {}
        }
      },
      "System.Reflection/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.IO": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.5/System.Reflection.dll": {}
        }
      },
      "System.Reflection.Primitives/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/System.Reflection.Primitives.dll": {}
        }
      },
      "System.Reflection.TypeExtensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Reflection": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.5/System.Reflection.TypeExtensions.dll": {}
        },
        "runtime": {
          "lib/netstandard1.5/System.Reflection.TypeExtensions.dll": {}
        }
      },
      "System.Resources.ResourceManager/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Globalization": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.0/_._": {}
        }
      },
      "System.Runtime/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0"
        },
        "compile": {
          "ref/netstandard1.5/System.Runtime.dll": {}
        }
      },
      "System.Runtime.CompilerServices.Unsafe/4.4.0": {
        "type": "package",
        "compile": {
          "ref/netstandard2.0/System.Runtime.CompilerServices.Unsafe.dll": {}
        },
        "runtime": {
          "lib/netstandard2.0/System.Runtime.CompilerServices.Unsafe.dll": {}
        }
      },
      "System.Runtime.Extensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.5/_._": {}
        }
      },
      "System.Runtime.Handles/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Runtime.Handles.dll": {}
        }
      },
      "System.Runtime.InteropServices/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Reflection": "4.3.0",
          "System.Reflection.Primitives": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Handles": "4.3.0"
        },
        "compile": {
          "ref/netcoreapp1.1/_._": {}
        }
      },
      "System.Runtime.Numerics/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Globalization": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.1/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Runtime.Numerics.dll": {}
        }
      },
      "System.Security.Cryptography.Algorithms/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "System.Collections": "4.3.0",
          "System.IO": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.Handles": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0",
          "System.Runtime.Numerics": "4.3.0",
          "System.Security.Cryptography.Encoding": "4.3.0",
          "System.Security.Cryptography.Primitives": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "runtime.native.System.Security.Cryptography.Apple": "4.3.0",
          "runtime.native.System.Security.Cryptography.OpenSsl": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.6/System.Security.Cryptography.Algorithms.dll": {}
        },
        "runtimeTargets": {
          "runtimes/osx/lib/netstandard1.6/System.Security.Cryptography.Algorithms.dll": {
            "assetType": "runtime",
            "rid": "osx"
          },
          "runtimes/unix/lib/netstandard1.6/System.Security.Cryptography.Algorithms.dll": {
            "assetType": "runtime",
            "rid": "unix"
          },
          "runtimes/win/lib/netstandard1.6/System.Security.Cryptography.Algorithms.dll": {
            "assetType": "runtime",
            "rid": "win"
          }
        }
      },
      "System.Security.Cryptography.Cng/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "System.IO": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.Handles": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0",
          "System.Security.Cryptography.Algorithms": "4.3.0",
          "System.Security.Cryptography.Encoding": "4.3.0",
          "System.Security.Cryptography.Primitives": "4.3.0",
          "System.Text.Encoding": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.6/_._": {}
        },
        "runtimeTargets": {
          "runtimes/unix/lib/netstandard1.6/System.Security.Cryptography.Cng.dll": {
            "assetType": "runtime",
            "rid": "unix"
          },
          "runtimes/win/lib/netstandard1.6/System.Security.Cryptography.Cng.dll": {
            "assetType": "runtime",
            "rid": "win"
          }
        }
      },
      "System.Security.Cryptography.Csp/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "System.IO": "4.3.0",
          "System.Reflection": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.Handles": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0",
          "System.Security.Cryptography.Algorithms": "4.3.0",
          "System.Security.Cryptography.Encoding": "4.3.0",
          "System.Security.Cryptography.Primitives": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Threading": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        },
        "runtimeTargets": {
          "runtimes/unix/lib/netstandard1.3/System.Security.Cryptography.Csp.dll": {
            "assetType": "runtime",
            "rid": "unix"
          },
          "runtimes/win/lib/netstandard1.3/System.Security.Cryptography.Csp.dll": {
            "assetType": "runtime",
            "rid": "win"
          }
        }
      },
      "System.Security.Cryptography.Encoding/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "System.Collections": "4.3.0",
          "System.Collections.Concurrent": "4.3.0",
          "System.Linq": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.Handles": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0",
          "System.Security.Cryptography.Primitives": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "runtime.native.System.Security.Cryptography.OpenSsl": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Security.Cryptography.Encoding.dll": {}
        },
        "runtimeTargets": {
          "runtimes/unix/lib/netstandard1.3/System.Security.Cryptography.Encoding.dll": {
            "assetType": "runtime",
            "rid": "unix"
          },
          "runtimes/win/lib/netstandard1.3/System.Security.Cryptography.Encoding.dll": {
            "assetType": "runtime",
            "rid": "win"
          }
        }
      },
      "System.Security.Cryptography.OpenSsl/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Collections": "4.3.0",
          "System.IO": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.Handles": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0",
          "System.Runtime.Numerics": "4.3.0",
          "System.Security.Cryptography.Algorithms": "4.3.0",
          "System.Security.Cryptography.Encoding": "4.3.0",
          "System.Security.Cryptography.Primitives": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "runtime.native.System.Security.Cryptography.OpenSsl": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.6/_._": {}
        },
        "runtime": {
          "lib/netstandard1.6/System.Security.Cryptography.OpenSsl.dll": {}
        },
        "runtimeTargets": {
          "runtimes/unix/lib/netstandard1.6/System.Security.Cryptography.OpenSsl.dll": {
            "assetType": "runtime",
            "rid": "unix"
          }
        }
      },
      "System.Security.Cryptography.Primitives/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.IO": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Threading": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Security.Cryptography.Primitives.dll": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Security.Cryptography.Primitives.dll": {}
        }
      },
      "System.Security.Cryptography.X509Certificates/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "System.Collections": "4.3.0",
          "System.Diagnostics.Debug": "4.3.0",
          "System.Globalization": "4.3.0",
          "System.Globalization.Calendars": "4.3.0",
          "System.IO": "4.3.0",
          "System.IO.FileSystem": "4.3.0",
          "System.IO.FileSystem.Primitives": "4.3.0",
          "System.Resources.ResourceManager": "4.3.0",
          "System.Runtime": "4.3.0",
          "System.Runtime.Extensions": "4.3.0",
          "System.Runtime.Handles": "4.3.0",
          "System.Runtime.InteropServices": "4.3.0",
          "System.Runtime.Numerics": "4.3.0",
          "System.Security.Cryptography.Algorithms": "4.3.0",
          "System.Security.Cryptography.Cng": "4.3.0",
          "System.Security.Cryptography.Csp": "4.3.0",
          "System.Security.Cryptography.Encoding": "4.3.0",
          "System.Security.Cryptography.OpenSsl": "4.3.0",
          "System.Security.Cryptography.Primitives": "4.3.0",
          "System.Text.Encoding": "4.3.0",
          "System.Threading": "4.3.0",
          "runtime.native.System": "4.3.0",
          "runtime.native.System.Net.Http": "4.3.0",
          "runtime.native.System.Security.Cryptography.OpenSsl": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.4/System.Security.Cryptography.X509Certificates.dll": {}
        },
        "runtimeTargets": {
          "runtimes/unix/lib/netstandard1.6/System.Security.Cryptography.X509Certificates.dll": {
            "assetType": "runtime",
            "rid": "unix"
          },
          "runtimes/win/lib/netstandard1.6/System.Security.Cryptography.X509Certificates.dll": {
            "assetType": "runtime",
            "rid": "win"
          }
        }
      },
      "System.Text.Encoding/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Text.Encoding.dll": {}
        }
      },
      "System.Text.Encoding.Extensions/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0",
          "System.Text.Encoding": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        }
      },
      "System.Threading/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Runtime": "4.3.0",
          "System.Threading.Tasks": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Threading.dll": {}
        }
      },
      "System.Threading.Tasks/4.3.0": {
        "type": "package",
        "dependencies": {
          "Microsoft.NETCore.Platforms": "1.1.0",
          "Microsoft.NETCore.Targets": "1.1.0",
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/System.Threading.Tasks.dll": {}
        }
      },
      "System.Threading.Thread/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Runtime": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Threading.Thread.dll": {}
        }
      },
      "System.Threading.ThreadPool/4.3.0": {
        "type": "package",
        "dependencies": {
          "System.Runtime": "4.3.0",
          "System.Runtime.Handles": "4.3.0"
        },
        "compile": {
          "ref/netstandard1.3/_._": {}
        },
        "runtime": {
          "lib/netstandard1.3/System.Threading.ThreadPool.dll": {}
        }
      }
    }
  },
  "libraries": {
    "Accord/3.8.0": {
      "sha512": "7kJrB570dO5ELim+2KWQNozuvWO9/BuZfZspdFy36fcWPNF2CEccblLuILeUlI8QJYd2DlBy0bfK8BlCx/uayA==",
      "type": "package",
      "path": "accord/3.8.0",
      "files": [
        "accord.3.8.0.nupkg.sha512",
        "accord.nuspec",
        "build/Accord.dll.config",
        "build/Accord.targets",
        "lib/net35-unity full v3.5/Accord.dll",
        "lib/net35-unity full v3.5/Accord.xml",
        "lib/net35-unity micro v3.5/Accord.dll",
        "lib/net35-unity micro v3.5/Accord.xml",
        "lib/net35-unity subset v3.5/Accord.dll",
        "lib/net35-unity subset v3.5/Accord.xml",
        "lib/net35-unity web v3.5/Accord.dll",
        "lib/net35-unity web v3.5/Accord.xml",
        "lib/net35/Accord.dll",
        "lib/net35/Accord.xml",
        "lib/net40/Accord.dll",
        "lib/net40/Accord.xml",
        "lib/net45/Accord.dll",
        "lib/net45/Accord.xml",
        "lib/net46/Accord.dll",
        "lib/net46/Accord.xml",
        "lib/net462/Accord.dll",
        "lib/net462/Accord.xml",
        "lib/netstandard1.4/Accord.dll",
        "lib/netstandard1.4/Accord.xml",
        "lib/netstandard2.0/Accord.dll",
        "lib/netstandard2.0/Accord.xml"
      ]
    },
    "Accord.MachineLearning/3.8.0": {
      "sha512": "6d8HY6/S4t5LBgD4YWrHISDX4q9s/caBu4fbHhq5RH2U4ETbtnDcvwgtsqGHKH1FyPylWFOniYjLO4B4xkEEuw==",
      "type": "package",
      "path": "accord.machinelearning/3.8.0",
      "files": [
        "accord.machinelearning.3.8.0.nupkg.sha512",
        "accord.machinelearning.nuspec",
        "lib/net35-unity full v3.5/Accord.MachineLearning.dll",
        "lib/net35-unity full v3.5/Accord.MachineLearning.xml",
        "lib/net35-unity micro v3.5/Accord.MachineLearning.dll",
        "lib/net35-unity micro v3.5/Accord.MachineLearning.xml",
        "lib/net35-unity subset v3.5/Accord.MachineLearning.dll",
        "lib/net35-unity subset v3.5/Accord.MachineLearning.xml",
        "lib/net35-unity web v3.5/Accord.MachineLearning.dll",
        "lib/net35-unity web v3.5/Accord.MachineLearning.xml",
        "lib/net35/Accord.MachineLearning.dll",
        "lib/net35/Accord.MachineLearning.xml",
        "lib/net40/Accord.MachineLearning.dll",
        "lib/net40/Accord.MachineLearning.xml",
        "lib/net45/Accord.MachineLearning.dll",
        "lib/net45/Accord.MachineLearning.xml",
        "lib/net46/Accord.MachineLearning.dll",
        "lib/net46/Accord.MachineLearning.xml",
        "lib/net462/Accord.MachineLearning.dll",
        "lib/net462/Accord.MachineLearning.xml",
        "lib/netstandard1.4/Accord.MachineLearning.dll",
        "lib/netstandard1.4/Accord.MachineLearning.xml",
        "lib/netstandard2.0/Accord.MachineLearning.dll",
        "lib/netstandard2.0/Accord.MachineLearning.xml"
      ]
    },
    "Accord.Math/3.8.0": {
      "sha512": "K3dzeQjDIrwRnoTRoMOoIbul2Uc0B8cnEtdrSlirmIo37C+jVkmYpJzme/z4Kg99XR2Vj5W5TTNlhjn+AKR+8A==",
      "type": "package",
      "path": "accord.math/3.8.0",
      "files": [
        "accord.math.3.8.0.nupkg.sha512",
        "accord.math.nuspec",
        "lib/net35-unity full v3.5/Accord.Math.Core.dll",
        "lib/net35-unity full v3.5/Accord.Math.Core.xml",
        "lib/net35-unity full v3.5/Accord.Math.dll",
        "lib/net35-unity full v3.5/Accord.Math.xml",
        "lib/net35-unity micro v3.5/Accord.Math.Core.dll",
        "lib/net35-unity micro v3.5/Accord.Math.Core.xml",
        "lib/net35-unity micro v3.5/Accord.Math.dll",
        "lib/net35-unity micro v3.5/Accord.Math.xml",
        "lib/net35-unity subset v3.5/Accord.Math.Core.dll",
        "lib/net35-unity subset v3.5/Accord.Math.Core.xml",
        "lib/net35-unity subset v3.5/Accord.Math.dll",
        "lib/net35-unity subset v3.5/Accord.Math.xml",
        "lib/net35-unity web v3.5/Accord.Math.Core.dll",
        "lib/net35-unity web v3.5/Accord.Math.Core.xml",
        "lib/net35-unity web v3.5/Accord.Math.dll",
        "lib/net35-unity web v3.5/Accord.Math.xml",
        "lib/net35/Accord.Math.Core.dll",
        "lib/net35/Accord.Math.Core.xml",
        "lib/net35/Accord.Math.dll",
        "lib/net35/Accord.Math.xml",
        "lib/net40/Accord.Math.Core.dll",
        "lib/net40/Accord.Math.Core.xml",
        "lib/net40/Accord.Math.dll",
        "lib/net40/Accord.Math.xml",
        "lib/net45/Accord.Math.Core.dll",
        "lib/net45/Accord.Math.Core.xml",
        "lib/net45/Accord.Math.dll",
        "lib/net45/Accord.Math.xml",
        "lib/net46/Accord.Math.Core.dll",
        "lib/net46/Accord.Math.Core.xml",
        "lib/net46/Accord.Math.dll",
        "lib/net46/Accord.Math.xml",
        "lib/net462/Accord.Math.Core.dll",
        "lib/net462/Accord.Math.Core.xml",
        "lib/net462/Accord.Math.dll",
        "lib/net462/Accord.Math.xml",
        "lib/netstandard1.4/Accord.Math.Core.dll",
        "lib/netstandard1.4/Accord.Math.Core.xml",
        "lib/netstandard1.4/Accord.Math.dll",
        "lib/netstandard1.4/Accord.Math.xml",
        "lib/netstandard2.0/Accord.Math.Core.dll",
        "lib/netstandard2.0/Accord.Math.Core.xml",
        "lib/netstandard2.0/Accord.Math.dll",
        "lib/netstandard2.0/Accord.Math.xml"
      ]
    },
    "Accord.Statistics/3.8.0": {
      "sha512": "8WsmCE31Qdy3FmRvwtAY3F9/fJEi/6uyLQrhOvSI6pP6gpoaacmCrJRIphkGf2EB8gKHRWLAc4UXr1OOPHxkmQ==",
      "type": "package",
      "path": "accord.statistics/3.8.0",
      "files": [
        "accord.statistics.3.8.0.nupkg.sha512",
        "accord.statistics.nuspec",
        "lib/net35-unity full v3.5/Accord.Statistics.dll",
        "lib/net35-unity full v3.5/Accord.Statistics.xml",
        "lib/net35-unity micro v3.5/Accord.Statistics.dll",
        "lib/net35-unity micro v3.5/Accord.Statistics.xml",
        "lib/net35-unity subset v3.5/Accord.Statistics.dll",
        "lib/net35-unity subset v3.5/Accord.Statistics.xml",
        "lib/net35-unity web v3.5/Accord.Statistics.dll",
        "lib/net35-unity web v3.5/Accord.Statistics.xml",
        "lib/net35/Accord.Statistics.dll",
        "lib/net35/Accord.Statistics.xml",
        "lib/net40/Accord.Statistics.dll",
        "lib/net40/Accord.Statistics.xml",
        "lib/net45/Accord.Statistics.dll",
        "lib/net45/Accord.Statistics.xml",
        "lib/net46/Accord.Statistics.dll",
        "lib/net46/Accord.Statistics.xml",
        "lib/net462/Accord.Statistics.dll",
        "lib/net462/Accord.Statistics.xml",
        "lib/netstandard1.4/Accord.Statistics.dll",
        "lib/netstandard1.4/Accord.Statistics.xml",
        "lib/netstandard2.0/Accord.Statistics.dll",
        "lib/netstandard2.0/Accord.Statistics.xml"
      ]
    },
    "Google.Apis/1.33.0": {
      "sha512": "fWBB1O1ZjO6ey75nvUWd9b/23w0xbY8wI82NW93gaxyoZoOp8m8fWmP4a9VV5m9s5snAEyW8VMGhsjAEFJKcwA==",
      "type": "package",
      "path": "google.apis/1.33.0",
      "files": [
        "google.apis.1.33.0.nupkg.sha512",
        "google.apis.nuspec",
        "lib/net45/Google.Apis.PlatformServices.dll",
        "lib/net45/Google.Apis.dll",
        "lib/net45/Google.Apis.pdb",
        "lib/net45/Google.Apis.xml",
        "lib/netstandard1.3/Google.Apis.dll",
        "lib/netstandard1.3/Google.Apis.pdb",
        "lib/netstandard1.3/Google.Apis.xml"
      ]
    },
    "Google.Apis.Auth/1.33.0": {
      "sha512": "IWkg29zvcxB0wkOO+IyFF14S4y1FO2SlB1RVD1TjeSOuoqFXMPix8Vb93PKUtwcdb1Cyrdn4cG25MfZFGjjkXg==",
      "type": "package",
      "path": "google.apis.auth/1.33.0",
      "files": [
        "google.apis.auth.1.33.0.nupkg.sha512",
        "google.apis.auth.nuspec",
        "lib/net45/Google.Apis.Auth.PlatformServices.dll",
        "lib/net45/Google.Apis.Auth.dll",
        "lib/net45/Google.Apis.Auth.pdb",
        "lib/net45/Google.Apis.Auth.xml",
        "lib/netstandard1.3/Google.Apis.Auth.PlatformServices.dll",
        "lib/netstandard1.3/Google.Apis.Auth.dll",
        "lib/netstandard1.3/Google.Apis.Auth.pdb",
        "lib/netstandard1.3/Google.Apis.Auth.xml"
      ]
    },
    "Google.Apis.Core/1.33.0": {
      "sha512": "nr7nMw0899zfT2N8ggC9tepAfyBsSNpZocchgXefPUy4ISgYhjltRIufw81I3TmZIkmrtT+iDwSJTB0xfqe8lQ==",
      "type": "package",
      "path": "google.apis.core/1.33.0",
      "files": [
        "google.apis.core.1.33.0.nupkg.sha512",
        "google.apis.core.nuspec",
        "lib/net45/Google.Apis.Core.dll",
        "lib/net45/Google.Apis.Core.pdb",
        "lib/net45/Google.Apis.Core.xml",
        "lib/netstandard1.3/Google.Apis.Core.dll",
        "lib/netstandard1.3/Google.Apis.Core.pdb",
        "lib/netstandard1.3/Google.Apis.Core.xml"
      ]
    },
    "Google.Apis.Oauth2.v2/1.33.0.1134": {
      "sha512": "JT66LEcaV1kyn1xbjCz8lg9F7T5zel4N4JgpOXGa2zvB6z65Hw5BoOuaxOwmn+TED4OdqgrmP3o2teZYLrCbxw==",
      "type": "package",
      "path": "google.apis.oauth2.v2/1.33.0.1134",
      "files": [
        "google.apis.oauth2.v2.1.33.0.1134.nupkg.sha512",
        "google.apis.oauth2.v2.nuspec",
        "lib/net40/Google.Apis.Oauth2.v2.dll",
        "lib/net40/Google.Apis.Oauth2.v2.pdb",
        "lib/net40/Google.Apis.Oauth2.v2.xml",
        "lib/net45/Google.Apis.Oauth2.v2.dll",
        "lib/net45/Google.Apis.Oauth2.v2.pdb",
        "lib/net45/Google.Apis.Oauth2.v2.xml",
        "lib/netstandard1.0/Google.Apis.Oauth2.v2.dll",
        "lib/netstandard1.0/Google.Apis.Oauth2.v2.pdb",
        "lib/netstandard1.0/Google.Apis.Oauth2.v2.xml",
        "lib/netstandard1.3/Google.Apis.Oauth2.v2.dll",
        "lib/netstandard1.3/Google.Apis.Oauth2.v2.pdb",
        "lib/netstandard1.3/Google.Apis.Oauth2.v2.xml"
      ]
    },
    "Microsoft.Extensions.Configuration/2.0.1": {
      "sha512": "d9fFoEYRaBccu/Z2B2BZCil/lEnmoVQ8YiY1dGViERh0qWjixgR9y/M7EGaoTrAunnmvAmfwxuij/gCq6WvL1w==",
      "type": "package",
      "path": "microsoft.extensions.configuration/2.0.1",
      "files": [
        "lib/netstandard2.0/Microsoft.Extensions.Configuration.dll",
        "lib/netstandard2.0/Microsoft.Extensions.Configuration.xml",
        "microsoft.extensions.configuration.2.0.1.nupkg.sha512",
        "microsoft.extensions.configuration.nuspec"
      ]
    },
    "Microsoft.Extensions.Configuration.Abstractions/2.0.1": {
      "sha512": "stGq1c136UUYOsgQuJ5fjiygqZhgt6Kj0pm4iL0qq1MICNgEKTJ4tnbXLkZfrDHDz+olsT2VY9cVv2yshg+m+A==",
      "type": "package",
      "path": "microsoft.extensions.configuration.abstractions/2.0.1",
      "files": [
        "lib/netstandard2.0/Microsoft.Extensions.Configuration.Abstractions.dll",
        "lib/netstandard2.0/Microsoft.Extensions.Configuration.Abstractions.xml",
        "microsoft.extensions.configuration.abstractions.2.0.1.nupkg.sha512",
        "microsoft.extensions.configuration.abstractions.nuspec"
      ]
    },
    "Microsoft.Extensions.Primitives/2.0.0": {
      "sha512": "ukg53qNlqTrK38WA30b5qhw0GD7y3jdI9PHHASjdKyTcBHTevFM2o23tyk3pWCgAV27Bbkm+CPQ2zUe1ZOuYSA==",
      "type": "package",
      "path": "microsoft.extensions.primitives/2.0.0",
      "files": [
        "lib/netstandard2.0/Microsoft.Extensions.Primitives.dll",
        "lib/netstandard2.0/Microsoft.Extensions.Primitives.xml",
        "microsoft.extensions.primitives.2.0.0.nupkg.sha512",
        "microsoft.extensions.primitives.nuspec"
      ]
    },
    "Microsoft.NETCore.App/2.0.0": {
      "sha512": "/mzXF+UtZef+VpzzN88EpvFq5U6z4rj54ZMq/J968H6pcvyLOmcupmTRpJ3CJm8ILoCGh9WI7qpDdiKtuzswrQ==",
      "type": "package",
      "path": "microsoft.netcore.app/2.0.0",
      "files": [
        "LICENSE.TXT",
        "Microsoft.NETCore.App.versions.txt",
        "THIRD-PARTY-NOTICES.TXT",
        "build/netcoreapp2.0/Microsoft.NETCore.App.PlatformManifest.txt",
        "build/netcoreapp2.0/Microsoft.NETCore.App.props",
        "build/netcoreapp2.0/Microsoft.NETCore.App.targets",
        "microsoft.netcore.app.2.0.0.nupkg.sha512",
        "microsoft.netcore.app.nuspec",
        "ref/netcoreapp/_._",
        "ref/netcoreapp2.0/Microsoft.CSharp.dll",
        "ref/netcoreapp2.0/Microsoft.CSharp.xml",
        "ref/netcoreapp2.0/Microsoft.VisualBasic.dll",
        "ref/netcoreapp2.0/Microsoft.VisualBasic.xml",
        "ref/netcoreapp2.0/Microsoft.Win32.Primitives.dll",
        "ref/netcoreapp2.0/Microsoft.Win32.Primitives.xml",
        "ref/netcoreapp2.0/System.AppContext.dll",
        "ref/netcoreapp2.0/System.AppContext.xml",
        "ref/netcoreapp2.0/System.Buffers.dll",
        "ref/netcoreapp2.0/System.Buffers.xml",
        "ref/netcoreapp2.0/System.Collections.Concurrent.dll",
        "ref/netcoreapp2.0/System.Collections.Concurrent.xml",
        "ref/netcoreapp2.0/System.Collections.Immutable.dll",
        "ref/netcoreapp2.0/System.Collections.Immutable.xml",
        "ref/netcoreapp2.0/System.Collections.NonGeneric.dll",
        "ref/netcoreapp2.0/System.Collections.NonGeneric.xml",
        "ref/netcoreapp2.0/System.Collections.Specialized.dll",
        "ref/netcoreapp2.0/System.Collections.Specialized.xml",
        "ref/netcoreapp2.0/System.Collections.dll",
        "ref/netcoreapp2.0/System.Collections.xml",
        "ref/netcoreapp2.0/System.ComponentModel.Annotations.dll",
        "ref/netcoreapp2.0/System.ComponentModel.Annotations.xml",
        "ref/netcoreapp2.0/System.ComponentModel.Composition.dll",
        "ref/netcoreapp2.0/System.ComponentModel.DataAnnotations.dll",
        "ref/netcoreapp2.0/System.ComponentModel.EventBasedAsync.dll",
        "ref/netcoreapp2.0/System.ComponentModel.EventBasedAsync.xml",
        "ref/netcoreapp2.0/System.ComponentModel.Primitives.dll",
        "ref/netcoreapp2.0/System.ComponentModel.Primitives.xml",
        "ref/netcoreapp2.0/System.ComponentModel.TypeConverter.dll",
        "ref/netcoreapp2.0/System.ComponentModel.TypeConverter.xml",
        "ref/netcoreapp2.0/System.ComponentModel.dll",
        "ref/netcoreapp2.0/System.ComponentModel.xml",
        "ref/netcoreapp2.0/System.Configuration.dll",
        "ref/netcoreapp2.0/System.Console.dll",
        "ref/netcoreapp2.0/System.Console.xml",
        "ref/netcoreapp2.0/System.Core.dll",
        "ref/netcoreapp2.0/System.Data.Common.dll",
        "ref/netcoreapp2.0/System.Data.Common.xml",
        "ref/netcoreapp2.0/System.Data.dll",
        "ref/netcoreapp2.0/System.Diagnostics.Contracts.dll",
        "ref/netcoreapp2.0/System.Diagnostics.Contracts.xml",
        "ref/netcoreapp2.0/System.Diagnostics.Debug.dll",
        "ref/netcoreapp2.0/System.Diagnostics.Debug.xml",
        "ref/netcoreapp2.0/System.Diagnostics.DiagnosticSource.dll",
        "ref/netcoreapp2.0/System.Diagnostics.DiagnosticSource.xml",
        "ref/netcoreapp2.0/System.Diagnostics.FileVersionInfo.dll",
        "ref/netcoreapp2.0/System.Diagnostics.FileVersionInfo.xml",
        "ref/netcoreapp2.0/System.Diagnostics.Process.dll",
        "ref/netcoreapp2.0/System.Diagnostics.Process.xml",
        "ref/netcoreapp2.0/System.Diagnostics.StackTrace.dll",
        "ref/netcoreapp2.0/System.Diagnostics.StackTrace.xml",
        "ref/netcoreapp2.0/System.Diagnostics.TextWriterTraceListener.dll",
        "ref/netcoreapp2.0/System.Diagnostics.TextWriterTraceListener.xml",
        "ref/netcoreapp2.0/System.Diagnostics.Tools.dll",
        "ref/netcoreapp2.0/System.Diagnostics.Tools.xml",
        "ref/netcoreapp2.0/System.Diagnostics.TraceSource.dll",
        "ref/netcoreapp2.0/System.Diagnostics.TraceSource.xml",
        "ref/netcoreapp2.0/System.Diagnostics.Tracing.dll",
        "ref/netcoreapp2.0/System.Diagnostics.Tracing.xml",
        "ref/netcoreapp2.0/System.Drawing.Primitives.dll",
        "ref/netcoreapp2.0/System.Drawing.Primitives.xml",
        "ref/netcoreapp2.0/System.Drawing.dll",
        "ref/netcoreapp2.0/System.Dynamic.Runtime.dll",
        "ref/netcoreapp2.0/System.Dynamic.Runtime.xml",
        "ref/netcoreapp2.0/System.Globalization.Calendars.dll",
        "ref/netcoreapp2.0/System.Globalization.Calendars.xml",
        "ref/netcoreapp2.0/System.Globalization.Extensions.dll",
        "ref/netcoreapp2.0/System.Globalization.Extensions.xml",
        "ref/netcoreapp2.0/System.Globalization.dll",
        "ref/netcoreapp2.0/System.Globalization.xml",
        "ref/netcoreapp2.0/System.IO.Compression.FileSystem.dll",
        "ref/netcoreapp2.0/System.IO.Compression.ZipFile.dll",
        "ref/netcoreapp2.0/System.IO.Compression.ZipFile.xml",
        "ref/netcoreapp2.0/System.IO.Compression.dll",
        "ref/netcoreapp2.0/System.IO.Compression.xml",
        "ref/netcoreapp2.0/System.IO.FileSystem.DriveInfo.dll",
        "ref/netcoreapp2.0/System.IO.FileSystem.DriveInfo.xml",
        "ref/netcoreapp2.0/System.IO.FileSystem.Primitives.dll",
        "ref/netcoreapp2.0/System.IO.FileSystem.Primitives.xml",
        "ref/netcoreapp2.0/System.IO.FileSystem.Watcher.dll",
        "ref/netcoreapp2.0/System.IO.FileSystem.Watcher.xml",
        "ref/netcoreapp2.0/System.IO.FileSystem.dll",
        "ref/netcoreapp2.0/System.IO.FileSystem.xml",
        "ref/netcoreapp2.0/System.IO.IsolatedStorage.dll",
        "ref/netcoreapp2.0/System.IO.IsolatedStorage.xml",
        "ref/netcoreapp2.0/System.IO.MemoryMappedFiles.dll",
        "ref/netcoreapp2.0/System.IO.MemoryMappedFiles.xml",
        "ref/netcoreapp2.0/System.IO.Pipes.dll",
        "ref/netcoreapp2.0/System.IO.Pipes.xml",
        "ref/netcoreapp2.0/System.IO.UnmanagedMemoryStream.dll",
        "ref/netcoreapp2.0/System.IO.UnmanagedMemoryStream.xml",
        "ref/netcoreapp2.0/System.IO.dll",
        "ref/netcoreapp2.0/System.IO.xml",
        "ref/netcoreapp2.0/System.Linq.Expressions.dll",
        "ref/netcoreapp2.0/System.Linq.Expressions.xml",
        "ref/netcoreapp2.0/System.Linq.Parallel.dll",
        "ref/netcoreapp2.0/System.Linq.Parallel.xml",
        "ref/netcoreapp2.0/System.Linq.Queryable.dll",
        "ref/netcoreapp2.0/System.Linq.Queryable.xml",
        "ref/netcoreapp2.0/System.Linq.dll",
        "ref/netcoreapp2.0/System.Linq.xml",
        "ref/netcoreapp2.0/System.Net.Http.dll",
        "ref/netcoreapp2.0/System.Net.Http.xml",
        "ref/netcoreapp2.0/System.Net.HttpListener.dll",
        "ref/netcoreapp2.0/System.Net.HttpListener.xml",
        "ref/netcoreapp2.0/System.Net.Mail.dll",
        "ref/netcoreapp2.0/System.Net.Mail.xml",
        "ref/netcoreapp2.0/System.Net.NameResolution.dll",
        "ref/netcoreapp2.0/System.Net.NameResolution.xml",
        "ref/netcoreapp2.0/System.Net.NetworkInformation.dll",
        "ref/netcoreapp2.0/System.Net.NetworkInformation.xml",
        "ref/netcoreapp2.0/System.Net.Ping.dll",
        "ref/netcoreapp2.0/System.Net.Ping.xml",
        "ref/netcoreapp2.0/System.Net.Primitives.dll",
        "ref/netcoreapp2.0/System.Net.Primitives.xml",
        "ref/netcoreapp2.0/System.Net.Requests.dll",
        "ref/netcoreapp2.0/System.Net.Requests.xml",
        "ref/netcoreapp2.0/System.Net.Security.dll",
        "ref/netcoreapp2.0/System.Net.Security.xml",
        "ref/netcoreapp2.0/System.Net.ServicePoint.dll",
        "ref/netcoreapp2.0/System.Net.ServicePoint.xml",
        "ref/netcoreapp2.0/System.Net.Sockets.dll",
        "ref/netcoreapp2.0/System.Net.Sockets.xml",
        "ref/netcoreapp2.0/System.Net.WebClient.dll",
        "ref/netcoreapp2.0/System.Net.WebClient.xml",
        "ref/netcoreapp2.0/System.Net.WebHeaderCollection.dll",
        "ref/netcoreapp2.0/System.Net.WebHeaderCollection.xml",
        "ref/netcoreapp2.0/System.Net.WebProxy.dll",
        "ref/netcoreapp2.0/System.Net.WebProxy.xml",
        "ref/netcoreapp2.0/System.Net.WebSockets.Client.dll",
        "ref/netcoreapp2.0/System.Net.WebSockets.Client.xml",
        "ref/netcoreapp2.0/System.Net.WebSockets.dll",
        "ref/netcoreapp2.0/System.Net.WebSockets.xml",
        "ref/netcoreapp2.0/System.Net.dll",
        "ref/netcoreapp2.0/System.Numerics.Vectors.dll",
        "ref/netcoreapp2.0/System.Numerics.Vectors.xml",
        "ref/netcoreapp2.0/System.Numerics.dll",
        "ref/netcoreapp2.0/System.ObjectModel.dll",
        "ref/netcoreapp2.0/System.ObjectModel.xml",
        "ref/netcoreapp2.0/System.Reflection.DispatchProxy.dll",
        "ref/netcoreapp2.0/System.Reflection.DispatchProxy.xml",
        "ref/netcoreapp2.0/System.Reflection.Emit.ILGeneration.dll",
        "ref/netcoreapp2.0/System.Reflection.Emit.ILGeneration.xml",
        "ref/netcoreapp2.0/System.Reflection.Emit.Lightweight.dll",
        "ref/netcoreapp2.0/System.Reflection.Emit.Lightweight.xml",
        "ref/netcoreapp2.0/System.Reflection.Emit.dll",
        "ref/netcoreapp2.0/System.Reflection.Emit.xml",
        "ref/netcoreapp2.0/System.Reflection.Extensions.dll",
        "ref/netcoreapp2.0/System.Reflection.Extensions.xml",
        "ref/netcoreapp2.0/System.Reflection.Metadata.dll",
        "ref/netcoreapp2.0/System.Reflection.Metadata.xml",
        "ref/netcoreapp2.0/System.Reflection.Primitives.dll",
        "ref/netcoreapp2.0/System.Reflection.Primitives.xml",
        "ref/netcoreapp2.0/System.Reflection.TypeExtensions.dll",
        "ref/netcoreapp2.0/System.Reflection.TypeExtensions.xml",
        "ref/netcoreapp2.0/System.Reflection.dll",
        "ref/netcoreapp2.0/System.Reflection.xml",
        "ref/netcoreapp2.0/System.Resources.Reader.dll",
        "ref/netcoreapp2.0/System.Resources.Reader.xml",
        "ref/netcoreapp2.0/System.Resources.ResourceManager.dll",
        "ref/netcoreapp2.0/System.Resources.ResourceManager.xml",
        "ref/netcoreapp2.0/System.Resources.Writer.dll",
        "ref/netcoreapp2.0/System.Resources.Writer.xml",
        "ref/netcoreapp2.0/System.Runtime.CompilerServices.VisualC.dll",
        "ref/netcoreapp2.0/System.Runtime.CompilerServices.VisualC.xml",
        "ref/netcoreapp2.0/System.Runtime.Extensions.dll",
        "ref/netcoreapp2.0/System.Runtime.Extensions.xml",
        "ref/netcoreapp2.0/System.Runtime.Handles.dll",
        "ref/netcoreapp2.0/System.Runtime.Handles.xml",
        "ref/netcoreapp2.0/System.Runtime.InteropServices.RuntimeInformation.dll",
        "ref/netcoreapp2.0/System.Runtime.InteropServices.RuntimeInformation.xml",
        "ref/netcoreapp2.0/System.Runtime.InteropServices.WindowsRuntime.dll",
        "ref/netcoreapp2.0/System.Runtime.InteropServices.WindowsRuntime.xml",
        "ref/netcoreapp2.0/System.Runtime.InteropServices.dll",
        "ref/netcoreapp2.0/System.Runtime.InteropServices.xml",
        "ref/netcoreapp2.0/System.Runtime.Loader.dll",
        "ref/netcoreapp2.0/System.Runtime.Loader.xml",
        "ref/netcoreapp2.0/System.Runtime.Numerics.dll",
        "ref/netcoreapp2.0/System.Runtime.Numerics.xml",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Formatters.dll",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Formatters.xml",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Json.dll",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Json.xml",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Primitives.dll",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Primitives.xml",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Xml.dll",
        "ref/netcoreapp2.0/System.Runtime.Serialization.Xml.xml",
        "ref/netcoreapp2.0/System.Runtime.Serialization.dll",
        "ref/netcoreapp2.0/System.Runtime.dll",
        "ref/netcoreapp2.0/System.Runtime.xml",
        "ref/netcoreapp2.0/System.Security.Claims.dll",
        "ref/netcoreapp2.0/System.Security.Claims.xml",
        "ref/netcoreapp2.0/System.Security.Cryptography.Algorithms.dll",
        "ref/netcoreapp2.0/System.Security.Cryptography.Algorithms.xml",
        "ref/netcoreapp2.0/System.Security.Cryptography.Csp.dll",
        "ref/netcoreapp2.0/System.Security.Cryptography.Csp.xml",
        "ref/netcoreapp2.0/System.Security.Cryptography.Encoding.dll",
        "ref/netcoreapp2.0/System.Security.Cryptography.Encoding.xml",
        "ref/netcoreapp2.0/System.Security.Cryptography.Primitives.dll",
        "ref/netcoreapp2.0/System.Security.Cryptography.Primitives.xml",
        "ref/netcoreapp2.0/System.Security.Cryptography.X509Certificates.dll",
        "ref/netcoreapp2.0/System.Security.Cryptography.X509Certificates.xml",
        "ref/netcoreapp2.0/System.Security.Principal.dll",
        "ref/netcoreapp2.0/System.Security.Principal.xml",
        "ref/netcoreapp2.0/System.Security.SecureString.dll",
        "ref/netcoreapp2.0/System.Security.SecureString.xml",
        "ref/netcoreapp2.0/System.Security.dll",
        "ref/netcoreapp2.0/System.ServiceModel.Web.dll",
        "ref/netcoreapp2.0/System.ServiceProcess.dll",
        "ref/netcoreapp2.0/System.Text.Encoding.Extensions.dll",
        "ref/netcoreapp2.0/System.Text.Encoding.Extensions.xml",
        "ref/netcoreapp2.0/System.Text.Encoding.dll",
        "ref/netcoreapp2.0/System.Text.Encoding.xml",
        "ref/netcoreapp2.0/System.Text.RegularExpressions.dll",
        "ref/netcoreapp2.0/System.Text.RegularExpressions.xml",
        "ref/netcoreapp2.0/System.Threading.Overlapped.dll",
        "ref/netcoreapp2.0/System.Threading.Overlapped.xml",
        "ref/netcoreapp2.0/System.Threading.Tasks.Dataflow.dll",
        "ref/netcoreapp2.0/System.Threading.Tasks.Dataflow.xml",
        "ref/netcoreapp2.0/System.Threading.Tasks.Extensions.dll",
        "ref/netcoreapp2.0/System.Threading.Tasks.Extensions.xml",
        "ref/netcoreapp2.0/System.Threading.Tasks.Parallel.dll",
        "ref/netcoreapp2.0/System.Threading.Tasks.Parallel.xml",
        "ref/netcoreapp2.0/System.Threading.Tasks.dll",
        "ref/netcoreapp2.0/System.Threading.Tasks.xml",
        "ref/netcoreapp2.0/System.Threading.Thread.dll",
        "ref/netcoreapp2.0/System.Threading.Thread.xml",
        "ref/netcoreapp2.0/System.Threading.ThreadPool.dll",
        "ref/netcoreapp2.0/System.Threading.ThreadPool.xml",
        "ref/netcoreapp2.0/System.Threading.Timer.dll",
        "ref/netcoreapp2.0/System.Threading.Timer.xml",
        "ref/netcoreapp2.0/System.Threading.dll",
        "ref/netcoreapp2.0/System.Threading.xml",
        "ref/netcoreapp2.0/System.Transactions.Local.dll",
        "ref/netcoreapp2.0/System.Transactions.Local.xml",
        "ref/netcoreapp2.0/System.Transactions.dll",
        "ref/netcoreapp2.0/System.ValueTuple.dll",
        "ref/netcoreapp2.0/System.ValueTuple.xml",
        "ref/netcoreapp2.0/System.Web.HttpUtility.dll",
        "ref/netcoreapp2.0/System.Web.HttpUtility.xml",
        "ref/netcoreapp2.0/System.Web.dll",
        "ref/netcoreapp2.0/System.Windows.dll",
        "ref/netcoreapp2.0/System.Xml.Linq.dll",
        "ref/netcoreapp2.0/System.Xml.ReaderWriter.dll",
        "ref/netcoreapp2.0/System.Xml.ReaderWriter.xml",
        "ref/netcoreapp2.0/System.Xml.Serialization.dll",
        "ref/netcoreapp2.0/System.Xml.XDocument.dll",
        "ref/netcoreapp2.0/System.Xml.XDocument.xml",
        "ref/netcoreapp2.0/System.Xml.XPath.XDocument.dll",
        "ref/netcoreapp2.0/System.Xml.XPath.XDocument.xml",
        "ref/netcoreapp2.0/System.Xml.XPath.dll",
        "ref/netcoreapp2.0/System.Xml.XPath.xml",
        "ref/netcoreapp2.0/System.Xml.XmlDocument.dll",
        "ref/netcoreapp2.0/System.Xml.XmlDocument.xml",
        "ref/netcoreapp2.0/System.Xml.XmlSerializer.dll",
        "ref/netcoreapp2.0/System.Xml.XmlSerializer.xml",
        "ref/netcoreapp2.0/System.Xml.dll",
        "ref/netcoreapp2.0/System.dll",
        "ref/netcoreapp2.0/WindowsBase.dll",
        "ref/netcoreapp2.0/mscorlib.dll",
        "ref/netcoreapp2.0/netstandard.dll",
        "runtime.json"
      ]
    },
    "Microsoft.NETCore.DotNetAppHost/2.0.0": {
      "sha512": "L4GGkcI/Mxl8PKLRpFdGmLb5oI8sGIR05bDTGkzCoamAjdUl1Zhkov2swjEsZvKYT8kkdiz39LtwyGYuCJxm1A==",
      "type": "package",
      "path": "microsoft.netcore.dotnetapphost/2.0.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "microsoft.netcore.dotnetapphost.2.0.0.nupkg.sha512",
        "microsoft.netcore.dotnetapphost.nuspec",
        "runtime.json"
      ]
    },
    "Microsoft.NETCore.DotNetHostPolicy/2.0.0": {
      "sha512": "rm7mMn0A93fwyAwVhbyOCcPuu2hZNL0A0dAur9sNG9pEkONPfCEQeF7m2mC8KpqZO0Ol6tpV5J0AF3HTXT3GXA==",
      "type": "package",
      "path": "microsoft.netcore.dotnethostpolicy/2.0.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "microsoft.netcore.dotnethostpolicy.2.0.0.nupkg.sha512",
        "microsoft.netcore.dotnethostpolicy.nuspec",
        "runtime.json"
      ]
    },
    "Microsoft.NETCore.DotNetHostResolver/2.0.0": {
      "sha512": "uBbjpeSrwsaTCADZCzRk+3aBzNnMqkC4zftJWBsL+Zk+8u+W+/lMb2thM5Y4hiVrv1YQg9t6dKldXzOKkY+pQw==",
      "type": "package",
      "path": "microsoft.netcore.dotnethostresolver/2.0.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "microsoft.netcore.dotnethostresolver.2.0.0.nupkg.sha512",
        "microsoft.netcore.dotnethostresolver.nuspec",
        "runtime.json"
      ]
    },
    "Microsoft.NETCore.Platforms/2.0.0": {
      "sha512": "VdLJOCXhZaEMY7Hm2GKiULmn7IEPFE4XC5LPSfBVCUIA8YLZVh846gtfBJalsPQF2PlzdD7ecX7DZEulJ402ZQ==",
      "type": "package",
      "path": "microsoft.netcore.platforms/2.0.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "lib/netstandard1.0/_._",
        "microsoft.netcore.platforms.2.0.0.nupkg.sha512",
        "microsoft.netcore.platforms.nuspec",
        "runtime.json",
        "useSharedDesignerContext.txt",
        "version.txt"
      ]
    },
    "Microsoft.NETCore.Targets/1.1.0": {
      "sha512": "aOZA3BWfz9RXjpzt0sRJJMjAscAUm3Hoa4UWAfceV9UTYxgwZ1lZt5nO2myFf+/jetYQo4uTP7zS8sJY67BBxg==",
      "type": "package",
      "path": "microsoft.netcore.targets/1.1.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/netstandard1.0/_._",
        "microsoft.netcore.targets.1.1.0.nupkg.sha512",
        "microsoft.netcore.targets.nuspec",
        "runtime.json"
      ]
    },
    "Microsoft.Win32.Primitives/4.3.0": {
      "sha512": "9ZQKCWxH7Ijp9BfahvL2Zyf1cJIk8XYLF6Yjzr2yi0b2cOut/HQ31qf1ThHAgCc3WiZMdnWcfJCgN82/0UunxA==",
      "type": "package",
      "path": "microsoft.win32.primitives/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/Microsoft.Win32.Primitives.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "microsoft.win32.primitives.4.3.0.nupkg.sha512",
        "microsoft.win32.primitives.nuspec",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/Microsoft.Win32.Primitives.dll",
        "ref/netstandard1.3/Microsoft.Win32.Primitives.dll",
        "ref/netstandard1.3/Microsoft.Win32.Primitives.xml",
        "ref/netstandard1.3/de/Microsoft.Win32.Primitives.xml",
        "ref/netstandard1.3/es/Microsoft.Win32.Primitives.xml",
        "ref/netstandard1.3/fr/Microsoft.Win32.Primitives.xml",
        "ref/netstandard1.3/it/Microsoft.Win32.Primitives.xml",
        "ref/netstandard1.3/ja/Microsoft.Win32.Primitives.xml",
        "ref/netstandard1.3/ko/Microsoft.Win32.Primitives.xml",
        "ref/netstandard1.3/ru/Microsoft.Win32.Primitives.xml",
        "ref/netstandard1.3/zh-hans/Microsoft.Win32.Primitives.xml",
        "ref/netstandard1.3/zh-hant/Microsoft.Win32.Primitives.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._"
      ]
    },
    "Microsoft.Win32.Registry/4.3.0": {
      "sha512": "Lw1/VwLH1yxz6SfFEjVRCN0pnflLEsWgnV4qsdJ512/HhTwnKXUG+zDQ4yTO3K/EJQemGoNaBHX5InISNKTzUQ==",
      "type": "package",
      "path": "microsoft.win32.registry/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/net46/Microsoft.Win32.Registry.dll",
        "microsoft.win32.registry.4.3.0.nupkg.sha512",
        "microsoft.win32.registry.nuspec",
        "ref/net46/Microsoft.Win32.Registry.dll",
        "ref/netstandard1.3/Microsoft.Win32.Registry.dll",
        "ref/netstandard1.3/Microsoft.Win32.Registry.xml",
        "ref/netstandard1.3/de/Microsoft.Win32.Registry.xml",
        "ref/netstandard1.3/es/Microsoft.Win32.Registry.xml",
        "ref/netstandard1.3/fr/Microsoft.Win32.Registry.xml",
        "ref/netstandard1.3/it/Microsoft.Win32.Registry.xml",
        "ref/netstandard1.3/ja/Microsoft.Win32.Registry.xml",
        "ref/netstandard1.3/ko/Microsoft.Win32.Registry.xml",
        "ref/netstandard1.3/ru/Microsoft.Win32.Registry.xml",
        "ref/netstandard1.3/zh-hans/Microsoft.Win32.Registry.xml",
        "ref/netstandard1.3/zh-hant/Microsoft.Win32.Registry.xml",
        "runtimes/unix/lib/netstandard1.3/Microsoft.Win32.Registry.dll",
        "runtimes/win/lib/net46/Microsoft.Win32.Registry.dll",
        "runtimes/win/lib/netcore50/_._",
        "runtimes/win/lib/netstandard1.3/Microsoft.Win32.Registry.dll"
      ]
    },
    "NETStandard.Library/2.0.0": {
      "sha512": "7jnbRU+L08FXKMxqUflxEXtVymWvNOrS8yHgu9s6EM8Anr6T/wIX4nZ08j/u3Asz+tCufp3YVwFSEvFTPYmBPA==",
      "type": "package",
      "path": "netstandard.library/2.0.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "build/NETStandard.Library.targets",
        "build/netstandard2.0/NETStandard.Library.targets",
        "build/netstandard2.0/ref/Microsoft.Win32.Primitives.dll",
        "build/netstandard2.0/ref/System.AppContext.dll",
        "build/netstandard2.0/ref/System.Collections.Concurrent.dll",
        "build/netstandard2.0/ref/System.Collections.NonGeneric.dll",
        "build/netstandard2.0/ref/System.Collections.Specialized.dll",
        "build/netstandard2.0/ref/System.Collections.dll",
        "build/netstandard2.0/ref/System.ComponentModel.Composition.dll",
        "build/netstandard2.0/ref/System.ComponentModel.EventBasedAsync.dll",
        "build/netstandard2.0/ref/System.ComponentModel.Primitives.dll",
        "build/netstandard2.0/ref/System.ComponentModel.TypeConverter.dll",
        "build/netstandard2.0/ref/System.ComponentModel.dll",
        "build/netstandard2.0/ref/System.Console.dll",
        "build/netstandard2.0/ref/System.Core.dll",
        "build/netstandard2.0/ref/System.Data.Common.dll",
        "build/netstandard2.0/ref/System.Data.dll",
        "build/netstandard2.0/ref/System.Diagnostics.Contracts.dll",
        "build/netstandard2.0/ref/System.Diagnostics.Debug.dll",
        "build/netstandard2.0/ref/System.Diagnostics.FileVersionInfo.dll",
        "build/netstandard2.0/ref/System.Diagnostics.Process.dll",
        "build/netstandard2.0/ref/System.Diagnostics.StackTrace.dll",
        "build/netstandard2.0/ref/System.Diagnostics.TextWriterTraceListener.dll",
        "build/netstandard2.0/ref/System.Diagnostics.Tools.dll",
        "build/netstandard2.0/ref/System.Diagnostics.TraceSource.dll",
        "build/netstandard2.0/ref/System.Diagnostics.Tracing.dll",
        "build/netstandard2.0/ref/System.Drawing.Primitives.dll",
        "build/netstandard2.0/ref/System.Drawing.dll",
        "build/netstandard2.0/ref/System.Dynamic.Runtime.dll",
        "build/netstandard2.0/ref/System.Globalization.Calendars.dll",
        "build/netstandard2.0/ref/System.Globalization.Extensions.dll",
        "build/netstandard2.0/ref/System.Globalization.dll",
        "build/netstandard2.0/ref/System.IO.Compression.FileSystem.dll",
        "build/netstandard2.0/ref/System.IO.Compression.ZipFile.dll",
        "build/netstandard2.0/ref/System.IO.Compression.dll",
        "build/netstandard2.0/ref/System.IO.FileSystem.DriveInfo.dll",
        "build/netstandard2.0/ref/System.IO.FileSystem.Primitives.dll",
        "build/netstandard2.0/ref/System.IO.FileSystem.Watcher.dll",
        "build/netstandard2.0/ref/System.IO.FileSystem.dll",
        "build/netstandard2.0/ref/System.IO.IsolatedStorage.dll",
        "build/netstandard2.0/ref/System.IO.MemoryMappedFiles.dll",
        "build/netstandard2.0/ref/System.IO.Pipes.dll",
        "build/netstandard2.0/ref/System.IO.UnmanagedMemoryStream.dll",
        "build/netstandard2.0/ref/System.IO.dll",
        "build/netstandard2.0/ref/System.Linq.Expressions.dll",
        "build/netstandard2.0/ref/System.Linq.Parallel.dll",
        "build/netstandard2.0/ref/System.Linq.Queryable.dll",
        "build/netstandard2.0/ref/System.Linq.dll",
        "build/netstandard2.0/ref/System.Net.Http.dll",
        "build/netstandard2.0/ref/System.Net.NameResolution.dll",
        "build/netstandard2.0/ref/System.Net.NetworkInformation.dll",
        "build/netstandard2.0/ref/System.Net.Ping.dll",
        "build/netstandard2.0/ref/System.Net.Primitives.dll",
        "build/netstandard2.0/ref/System.Net.Requests.dll",
        "build/netstandard2.0/ref/System.Net.Security.dll",
        "build/netstandard2.0/ref/System.Net.Sockets.dll",
        "build/netstandard2.0/ref/System.Net.WebHeaderCollection.dll",
        "build/netstandard2.0/ref/System.Net.WebSockets.Client.dll",
        "build/netstandard2.0/ref/System.Net.WebSockets.dll",
        "build/netstandard2.0/ref/System.Net.dll",
        "build/netstandard2.0/ref/System.Numerics.dll",
        "build/netstandard2.0/ref/System.ObjectModel.dll",
        "build/netstandard2.0/ref/System.Reflection.Extensions.dll",
        "build/netstandard2.0/ref/System.Reflection.Primitives.dll",
        "build/netstandard2.0/ref/System.Reflection.dll",
        "build/netstandard2.0/ref/System.Resources.Reader.dll",
        "build/netstandard2.0/ref/System.Resources.ResourceManager.dll",
        "build/netstandard2.0/ref/System.Resources.Writer.dll",
        "build/netstandard2.0/ref/System.Runtime.CompilerServices.VisualC.dll",
        "build/netstandard2.0/ref/System.Runtime.Extensions.dll",
        "build/netstandard2.0/ref/System.Runtime.Handles.dll",
        "build/netstandard2.0/ref/System.Runtime.InteropServices.RuntimeInformation.dll",
        "build/netstandard2.0/ref/System.Runtime.InteropServices.dll",
        "build/netstandard2.0/ref/System.Runtime.Numerics.dll",
        "build/netstandard2.0/ref/System.Runtime.Serialization.Formatters.dll",
        "build/netstandard2.0/ref/System.Runtime.Serialization.Json.dll",
        "build/netstandard2.0/ref/System.Runtime.Serialization.Primitives.dll",
        "build/netstandard2.0/ref/System.Runtime.Serialization.Xml.dll",
        "build/netstandard2.0/ref/System.Runtime.Serialization.dll",
        "build/netstandard2.0/ref/System.Runtime.dll",
        "build/netstandard2.0/ref/System.Security.Claims.dll",
        "build/netstandard2.0/ref/System.Security.Cryptography.Algorithms.dll",
        "build/netstandard2.0/ref/System.Security.Cryptography.Csp.dll",
        "build/netstandard2.0/ref/System.Security.Cryptography.Encoding.dll",
        "build/netstandard2.0/ref/System.Security.Cryptography.Primitives.dll",
        "build/netstandard2.0/ref/System.Security.Cryptography.X509Certificates.dll",
        "build/netstandard2.0/ref/System.Security.Principal.dll",
        "build/netstandard2.0/ref/System.Security.SecureString.dll",
        "build/netstandard2.0/ref/System.ServiceModel.Web.dll",
        "build/netstandard2.0/ref/System.Text.Encoding.Extensions.dll",
        "build/netstandard2.0/ref/System.Text.Encoding.dll",
        "build/netstandard2.0/ref/System.Text.RegularExpressions.dll",
        "build/netstandard2.0/ref/System.Threading.Overlapped.dll",
        "build/netstandard2.0/ref/System.Threading.Tasks.Parallel.dll",
        "build/netstandard2.0/ref/System.Threading.Tasks.dll",
        "build/netstandard2.0/ref/System.Threading.Thread.dll",
        "build/netstandard2.0/ref/System.Threading.ThreadPool.dll",
        "build/netstandard2.0/ref/System.Threading.Timer.dll",
        "build/netstandard2.0/ref/System.Threading.dll",
        "build/netstandard2.0/ref/System.Transactions.dll",
        "build/netstandard2.0/ref/System.ValueTuple.dll",
        "build/netstandard2.0/ref/System.Web.dll",
        "build/netstandard2.0/ref/System.Windows.dll",
        "build/netstandard2.0/ref/System.Xml.Linq.dll",
        "build/netstandard2.0/ref/System.Xml.ReaderWriter.dll",
        "build/netstandard2.0/ref/System.Xml.Serialization.dll",
        "build/netstandard2.0/ref/System.Xml.XDocument.dll",
        "build/netstandard2.0/ref/System.Xml.XPath.XDocument.dll",
        "build/netstandard2.0/ref/System.Xml.XPath.dll",
        "build/netstandard2.0/ref/System.Xml.XmlDocument.dll",
        "build/netstandard2.0/ref/System.Xml.XmlSerializer.dll",
        "build/netstandard2.0/ref/System.Xml.dll",
        "build/netstandard2.0/ref/System.dll",
        "build/netstandard2.0/ref/mscorlib.dll",
        "build/netstandard2.0/ref/netstandard.dll",
        "build/netstandard2.0/ref/netstandard.xml",
        "lib/netstandard1.0/_._",
        "netstandard.library.2.0.0.nupkg.sha512",
        "netstandard.library.nuspec"
      ]
    },
    "Newtonsoft.Json/11.0.1": {
      "sha512": "pNN4l+J6LlpIvHOeNdXlwxv39NPJ2B5klz+Rd2UQZIx30Squ5oND1Yy3wEAUoKn0GPUj6Yxt9lxlYWQqfZcvKg==",
      "type": "package",
      "path": "newtonsoft.json/11.0.1",
      "files": [
        "LICENSE.md",
        "lib/net20/Newtonsoft.Json.dll",
        "lib/net20/Newtonsoft.Json.xml",
        "lib/net35/Newtonsoft.Json.dll",
        "lib/net35/Newtonsoft.Json.xml",
        "lib/net40/Newtonsoft.Json.dll",
        "lib/net40/Newtonsoft.Json.xml",
        "lib/net45/Newtonsoft.Json.dll",
        "lib/net45/Newtonsoft.Json.xml",
        "lib/netstandard1.0/Newtonsoft.Json.dll",
        "lib/netstandard1.0/Newtonsoft.Json.xml",
        "lib/netstandard1.3/Newtonsoft.Json.dll",
        "lib/netstandard1.3/Newtonsoft.Json.xml",
        "lib/netstandard2.0/Newtonsoft.Json.dll",
        "lib/netstandard2.0/Newtonsoft.Json.xml",
        "lib/portable-net40+sl5+win8+wp8+wpa81/Newtonsoft.Json.dll",
        "lib/portable-net40+sl5+win8+wp8+wpa81/Newtonsoft.Json.xml",
        "lib/portable-net45+win8+wp8+wpa81/Newtonsoft.Json.dll",
        "lib/portable-net45+win8+wp8+wpa81/Newtonsoft.Json.xml",
        "newtonsoft.json.11.0.1.nupkg.sha512",
        "newtonsoft.json.nuspec"
      ]
    },
    "runtime.debian.8-x64.runtime.native.System.Security.Cryptography.OpenSsl/4.3.0": {
      "sha512": "HdSSp5MnJSsg08KMfZThpuLPJpPwE5hBXvHwoKWosyHHfe8Mh5WKT0ylEOf6yNzX6Ngjxe4Whkafh5q7Ymac4Q==",
      "type": "package",
      "path": "runtime.debian.8-x64.runtime.native.system.security.cryptography.openssl/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "runtime.debian.8-x64.runtime.native.system.security.cryptography.openssl.4.3.0.nupkg.sha512",
        "runtime.debian.8-x64.runtime.native.system.security.cryptography.openssl.nuspec",
        "runtimes/debian.8-x64/native/System.Security.Cryptography.Native.OpenSsl.so"
      ]
    },
    "runtime.fedora.23-x64.runtime.native.System.Security.Cryptography.OpenSsl/4.3.0": {
      "sha512": "+yH1a49wJMy8Zt4yx5RhJrxO/DBDByAiCzNwiETI+1S4mPdCu0OY4djdciC7Vssk0l22wQaDLrXxXkp+3+7bVA==",
      "type": "package",
      "path": "runtime.fedora.23-x64.runtime.native.system.security.cryptography.openssl/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "runtime.fedora.23-x64.runtime.native.system.security.cryptography.openssl.4.3.0.nupkg.sha512",
        "runtime.fedora.23-x64.runtime.native.system.security.cryptography.openssl.nuspec",
        "runtimes/fedora.23-x64/native/System.Security.Cryptography.Native.OpenSsl.so"
      ]
    },
    "runtime.fedora.24-x64.runtime.native.System.Security.Cryptography.OpenSsl/4.3.0": {
      "sha512": "c3YNH1GQJbfIPJeCnr4avseugSqPrxwIqzthYyZDN6EuOyNOzq+y2KSUfRcXauya1sF4foESTgwM5e1A8arAKw==",
      "type": "package",
      "path": "runtime.fedora.24-x64.runtime.native.system.security.cryptography.openssl/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "runtime.fedora.24-x64.runtime.native.system.security.cryptography.openssl.4.3.0.nupkg.sha512",
        "runtime.fedora.24-x64.runtime.native.system.security.cryptography.openssl.nuspec",
        "runtimes/fedora.24-x64/native/System.Security.Cryptography.Native.OpenSsl.so"
      ]
    },
    "runtime.native.System/4.3.0": {
      "sha512": "c/qWt2LieNZIj1jGnVNsE2Kl23Ya2aSTBuXMD6V7k9KWr6l16Tqdwq+hJScEpWER9753NWC8h96PaVNY5Ld7Jw==",
      "type": "package",
      "path": "runtime.native.system/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/netstandard1.0/_._",
        "runtime.native.system.4.3.0.nupkg.sha512",
        "runtime.native.system.nuspec"
      ]
    },
    "runtime.native.System.Net.Http/4.3.0": {
      "sha512": "ZVuZJqnnegJhd2k/PtAbbIcZ3aZeITq3sj06oKfMBSfphW3HDmk/t4ObvbOk/JA/swGR0LNqMksAh/f7gpTROg==",
      "type": "package",
      "path": "runtime.native.system.net.http/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/netstandard1.0/_._",
        "runtime.native.system.net.http.4.3.0.nupkg.sha512",
        "runtime.native.system.net.http.nuspec"
      ]
    },
    "runtime.native.System.Security.Cryptography.Apple/4.3.0": {
      "sha512": "DloMk88juo0OuOWr56QG7MNchmafTLYWvABy36izkrLI5VledI0rq28KGs1i9wbpeT9NPQrx/wTf8U2vazqQ3Q==",
      "type": "package",
      "path": "runtime.native.system.security.cryptography.apple/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/netstandard1.0/_._",
        "runtime.native.system.security.cryptography.apple.4.3.0.nupkg.sha512",
        "runtime.native.system.security.cryptography.apple.nuspec"
      ]
    },
    "runtime.native.System.Security.Cryptography.OpenSsl/4.3.0": {
      "sha512": "NS1U+700m4KFRHR5o4vo9DSlTmlCKu/u7dtE5sUHVIPB+xpXxYQvgBgA6wEIeCz6Yfn0Z52/72WYsToCEPJnrw==",
      "type": "package",
      "path": "runtime.native.system.security.cryptography.openssl/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/netstandard1.0/_._",
        "runtime.native.system.security.cryptography.openssl.4.3.0.nupkg.sha512",
        "runtime.native.system.security.cryptography.openssl.nuspec"
      ]
    },
    "runtime.opensuse.13.2-x64.runtime.native.System.Security.Cryptography.OpenSsl/4.3.0": {
      "sha512": "b3pthNgxxFcD+Pc0WSEoC0+md3MyhRS6aCEeenvNE3Fdw1HyJ18ZhRFVJJzIeR/O/jpxPboB805Ho0T3Ul7w8A==",
      "type": "package",
      "path": "runtime.opensuse.13.2-x64.runtime.native.system.security.cryptography.openssl/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "runtime.opensuse.13.2-x64.runtime.native.system.security.cryptography.openssl.4.3.0.nupkg.sha512",
        "runtime.opensuse.13.2-x64.runtime.native.system.security.cryptography.openssl.nuspec",
        "runtimes/opensuse.13.2-x64/native/System.Security.Cryptography.Native.OpenSsl.so"
      ]
    },
    "runtime.opensuse.42.1-x64.runtime.native.System.Security.Cryptography.OpenSsl/4.3.0": {
      "sha512": "KeLz4HClKf+nFS7p/6Fi/CqyLXh81FpiGzcmuS8DGi9lUqSnZ6Es23/gv2O+1XVGfrbNmviF7CckBpavkBoIFQ==",
      "type": "package",
      "path": "runtime.opensuse.42.1-x64.runtime.native.system.security.cryptography.openssl/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "runtime.opensuse.42.1-x64.runtime.native.system.security.cryptography.openssl.4.3.0.nupkg.sha512",
        "runtime.opensuse.42.1-x64.runtime.native.system.security.cryptography.openssl.nuspec",
        "runtimes/opensuse.42.1-x64/native/System.Security.Cryptography.Native.OpenSsl.so"
      ]
    },
    "runtime.osx.10.10-x64.runtime.native.System.Security.Cryptography.Apple/4.3.0": {
      "sha512": "kVXCuMTrTlxq4XOOMAysuNwsXWpYeboGddNGpIgNSZmv1b6r/s/DPk0fYMB7Q5Qo4bY68o48jt4T4y5BVecbCQ==",
      "type": "package",
      "path": "runtime.osx.10.10-x64.runtime.native.system.security.cryptography.apple/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "runtime.osx.10.10-x64.runtime.native.system.security.cryptography.apple.4.3.0.nupkg.sha512",
        "runtime.osx.10.10-x64.runtime.native.system.security.cryptography.apple.nuspec",
        "runtimes/osx.10.10-x64/native/System.Security.Cryptography.Native.Apple.dylib"
      ]
    },
    "runtime.osx.10.10-x64.runtime.native.System.Security.Cryptography.OpenSsl/4.3.0": {
      "sha512": "X7IdhILzr4ROXd8mI1BUCQMSHSQwelUlBjF1JyTKCjXaOGn2fB4EKBxQbCK2VjO3WaWIdlXZL3W6TiIVnrhX4g==",
      "type": "package",
      "path": "runtime.osx.10.10-x64.runtime.native.system.security.cryptography.openssl/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "runtime.osx.10.10-x64.runtime.native.system.security.cryptography.openssl.4.3.0.nupkg.sha512",
        "runtime.osx.10.10-x64.runtime.native.system.security.cryptography.openssl.nuspec",
        "runtimes/osx.10.10-x64/native/System.Security.Cryptography.Native.OpenSsl.dylib"
      ]
    },
    "runtime.rhel.7-x64.runtime.native.System.Security.Cryptography.OpenSsl/4.3.0": {
      "sha512": "nyFNiCk/r+VOiIqreLix8yN+q3Wga9+SE8BCgkf+2BwEKiNx6DyvFjCgkfV743/grxv8jHJ8gUK4XEQw7yzRYg==",
      "type": "package",
      "path": "runtime.rhel.7-x64.runtime.native.system.security.cryptography.openssl/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "runtime.rhel.7-x64.runtime.native.system.security.cryptography.openssl.4.3.0.nupkg.sha512",
        "runtime.rhel.7-x64.runtime.native.system.security.cryptography.openssl.nuspec",
        "runtimes/rhel.7-x64/native/System.Security.Cryptography.Native.OpenSsl.so"
      ]
    },
    "runtime.ubuntu.14.04-x64.runtime.native.System.Security.Cryptography.OpenSsl/4.3.0": {
      "sha512": "ytoewC6wGorL7KoCAvRfsgoJPJbNq+64k2SqW6JcOAebWsFUvCCYgfzQMrnpvPiEl4OrblUlhF2ji+Q1+SVLrQ==",
      "type": "package",
      "path": "runtime.ubuntu.14.04-x64.runtime.native.system.security.cryptography.openssl/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "runtime.ubuntu.14.04-x64.runtime.native.system.security.cryptography.openssl.4.3.0.nupkg.sha512",
        "runtime.ubuntu.14.04-x64.runtime.native.system.security.cryptography.openssl.nuspec",
        "runtimes/ubuntu.14.04-x64/native/System.Security.Cryptography.Native.OpenSsl.so"
      ]
    },
    "runtime.ubuntu.16.04-x64.runtime.native.System.Security.Cryptography.OpenSsl/4.3.0": {
      "sha512": "I8bKw2I8k58Wx7fMKQJn2R8lamboCAiHfHeV/pS65ScKWMMI0+wJkLYlEKvgW1D/XvSl/221clBoR2q9QNNM7A==",
      "type": "package",
      "path": "runtime.ubuntu.16.04-x64.runtime.native.system.security.cryptography.openssl/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "runtime.ubuntu.16.04-x64.runtime.native.system.security.cryptography.openssl.4.3.0.nupkg.sha512",
        "runtime.ubuntu.16.04-x64.runtime.native.system.security.cryptography.openssl.nuspec",
        "runtimes/ubuntu.16.04-x64/native/System.Security.Cryptography.Native.OpenSsl.so"
      ]
    },
    "runtime.ubuntu.16.10-x64.runtime.native.System.Security.Cryptography.OpenSsl/4.3.0": {
      "sha512": "VB5cn/7OzUfzdnC8tqAIMQciVLiq2epm2NrAm1E9OjNRyG4lVhfR61SMcLizejzQP8R8Uf/0l5qOIbUEi+RdEg==",
      "type": "package",
      "path": "runtime.ubuntu.16.10-x64.runtime.native.system.security.cryptography.openssl/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "runtime.ubuntu.16.10-x64.runtime.native.system.security.cryptography.openssl.4.3.0.nupkg.sha512",
        "runtime.ubuntu.16.10-x64.runtime.native.system.security.cryptography.openssl.nuspec",
        "runtimes/ubuntu.16.10-x64/native/System.Security.Cryptography.Native.OpenSsl.so"
      ]
    },
    "System.Collections/4.3.0": {
      "sha512": "3Dcj85/TBdVpL5Zr+gEEBUuFe2icOnLalmEh9hfck1PTYbbyWuZgh4fmm2ysCLTrqLQw6t3TgTyJ+VLp+Qb+Lw==",
      "type": "package",
      "path": "system.collections/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Collections.dll",
        "ref/netcore50/System.Collections.xml",
        "ref/netcore50/de/System.Collections.xml",
        "ref/netcore50/es/System.Collections.xml",
        "ref/netcore50/fr/System.Collections.xml",
        "ref/netcore50/it/System.Collections.xml",
        "ref/netcore50/ja/System.Collections.xml",
        "ref/netcore50/ko/System.Collections.xml",
        "ref/netcore50/ru/System.Collections.xml",
        "ref/netcore50/zh-hans/System.Collections.xml",
        "ref/netcore50/zh-hant/System.Collections.xml",
        "ref/netstandard1.0/System.Collections.dll",
        "ref/netstandard1.0/System.Collections.xml",
        "ref/netstandard1.0/de/System.Collections.xml",
        "ref/netstandard1.0/es/System.Collections.xml",
        "ref/netstandard1.0/fr/System.Collections.xml",
        "ref/netstandard1.0/it/System.Collections.xml",
        "ref/netstandard1.0/ja/System.Collections.xml",
        "ref/netstandard1.0/ko/System.Collections.xml",
        "ref/netstandard1.0/ru/System.Collections.xml",
        "ref/netstandard1.0/zh-hans/System.Collections.xml",
        "ref/netstandard1.0/zh-hant/System.Collections.xml",
        "ref/netstandard1.3/System.Collections.dll",
        "ref/netstandard1.3/System.Collections.xml",
        "ref/netstandard1.3/de/System.Collections.xml",
        "ref/netstandard1.3/es/System.Collections.xml",
        "ref/netstandard1.3/fr/System.Collections.xml",
        "ref/netstandard1.3/it/System.Collections.xml",
        "ref/netstandard1.3/ja/System.Collections.xml",
        "ref/netstandard1.3/ko/System.Collections.xml",
        "ref/netstandard1.3/ru/System.Collections.xml",
        "ref/netstandard1.3/zh-hans/System.Collections.xml",
        "ref/netstandard1.3/zh-hant/System.Collections.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.collections.4.3.0.nupkg.sha512",
        "system.collections.nuspec"
      ]
    },
    "System.Collections.Concurrent/4.3.0": {
      "sha512": "ztl69Xp0Y/UXCL+3v3tEU+lIy+bvjKNUmopn1wep/a291pVPK7dxBd6T7WnlQqRog+d1a/hSsgRsmFnIBKTPLQ==",
      "type": "package",
      "path": "system.collections.concurrent/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.Collections.Concurrent.dll",
        "lib/netstandard1.3/System.Collections.Concurrent.dll",
        "lib/portable-net45+win8+wpa81/_._",
        "lib/win8/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Collections.Concurrent.dll",
        "ref/netcore50/System.Collections.Concurrent.xml",
        "ref/netcore50/de/System.Collections.Concurrent.xml",
        "ref/netcore50/es/System.Collections.Concurrent.xml",
        "ref/netcore50/fr/System.Collections.Concurrent.xml",
        "ref/netcore50/it/System.Collections.Concurrent.xml",
        "ref/netcore50/ja/System.Collections.Concurrent.xml",
        "ref/netcore50/ko/System.Collections.Concurrent.xml",
        "ref/netcore50/ru/System.Collections.Concurrent.xml",
        "ref/netcore50/zh-hans/System.Collections.Concurrent.xml",
        "ref/netcore50/zh-hant/System.Collections.Concurrent.xml",
        "ref/netstandard1.1/System.Collections.Concurrent.dll",
        "ref/netstandard1.1/System.Collections.Concurrent.xml",
        "ref/netstandard1.1/de/System.Collections.Concurrent.xml",
        "ref/netstandard1.1/es/System.Collections.Concurrent.xml",
        "ref/netstandard1.1/fr/System.Collections.Concurrent.xml",
        "ref/netstandard1.1/it/System.Collections.Concurrent.xml",
        "ref/netstandard1.1/ja/System.Collections.Concurrent.xml",
        "ref/netstandard1.1/ko/System.Collections.Concurrent.xml",
        "ref/netstandard1.1/ru/System.Collections.Concurrent.xml",
        "ref/netstandard1.1/zh-hans/System.Collections.Concurrent.xml",
        "ref/netstandard1.1/zh-hant/System.Collections.Concurrent.xml",
        "ref/netstandard1.3/System.Collections.Concurrent.dll",
        "ref/netstandard1.3/System.Collections.Concurrent.xml",
        "ref/netstandard1.3/de/System.Collections.Concurrent.xml",
        "ref/netstandard1.3/es/System.Collections.Concurrent.xml",
        "ref/netstandard1.3/fr/System.Collections.Concurrent.xml",
        "ref/netstandard1.3/it/System.Collections.Concurrent.xml",
        "ref/netstandard1.3/ja/System.Collections.Concurrent.xml",
        "ref/netstandard1.3/ko/System.Collections.Concurrent.xml",
        "ref/netstandard1.3/ru/System.Collections.Concurrent.xml",
        "ref/netstandard1.3/zh-hans/System.Collections.Concurrent.xml",
        "ref/netstandard1.3/zh-hant/System.Collections.Concurrent.xml",
        "ref/portable-net45+win8+wpa81/_._",
        "ref/win8/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.collections.concurrent.4.3.0.nupkg.sha512",
        "system.collections.concurrent.nuspec"
      ]
    },
    "System.Diagnostics.Debug/4.3.0": {
      "sha512": "ZUhUOdqmaG5Jk3Xdb8xi5kIyQYAA4PnTNlHx1mu9ZY3qv4ELIdKbnL/akbGaKi2RnNUWaZsAs31rvzFdewTj2g==",
      "type": "package",
      "path": "system.diagnostics.debug/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Diagnostics.Debug.dll",
        "ref/netcore50/System.Diagnostics.Debug.xml",
        "ref/netcore50/de/System.Diagnostics.Debug.xml",
        "ref/netcore50/es/System.Diagnostics.Debug.xml",
        "ref/netcore50/fr/System.Diagnostics.Debug.xml",
        "ref/netcore50/it/System.Diagnostics.Debug.xml",
        "ref/netcore50/ja/System.Diagnostics.Debug.xml",
        "ref/netcore50/ko/System.Diagnostics.Debug.xml",
        "ref/netcore50/ru/System.Diagnostics.Debug.xml",
        "ref/netcore50/zh-hans/System.Diagnostics.Debug.xml",
        "ref/netcore50/zh-hant/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/System.Diagnostics.Debug.dll",
        "ref/netstandard1.0/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/de/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/es/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/fr/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/it/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/ja/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/ko/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/ru/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/zh-hans/System.Diagnostics.Debug.xml",
        "ref/netstandard1.0/zh-hant/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/System.Diagnostics.Debug.dll",
        "ref/netstandard1.3/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/de/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/es/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/fr/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/it/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/ja/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/ko/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/ru/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/zh-hans/System.Diagnostics.Debug.xml",
        "ref/netstandard1.3/zh-hant/System.Diagnostics.Debug.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.diagnostics.debug.4.3.0.nupkg.sha512",
        "system.diagnostics.debug.nuspec"
      ]
    },
    "System.Diagnostics.DiagnosticSource/4.3.0": {
      "sha512": "tD6kosZnTAGdrEa0tZSuFyunMbt/5KYDnHdndJYGqZoNy00XVXyACd5d6KnE1YgYv3ne2CjtAfNXo/fwEhnKUA==",
      "type": "package",
      "path": "system.diagnostics.diagnosticsource/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/net46/System.Diagnostics.DiagnosticSource.dll",
        "lib/net46/System.Diagnostics.DiagnosticSource.xml",
        "lib/netstandard1.1/System.Diagnostics.DiagnosticSource.dll",
        "lib/netstandard1.1/System.Diagnostics.DiagnosticSource.xml",
        "lib/netstandard1.3/System.Diagnostics.DiagnosticSource.dll",
        "lib/netstandard1.3/System.Diagnostics.DiagnosticSource.xml",
        "lib/portable-net45+win8+wpa81/System.Diagnostics.DiagnosticSource.dll",
        "lib/portable-net45+win8+wpa81/System.Diagnostics.DiagnosticSource.xml",
        "system.diagnostics.diagnosticsource.4.3.0.nupkg.sha512",
        "system.diagnostics.diagnosticsource.nuspec"
      ]
    },
    "System.Diagnostics.Process/4.3.0": {
      "sha512": "J0wOX07+QASQblsfxmIMFc9Iq7KTXYL3zs2G/Xc704Ylv3NpuVdo6gij6V3PGiptTxqsK0K7CdXenRvKUnkA2g==",
      "type": "package",
      "path": "system.diagnostics.process/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Diagnostics.Process.dll",
        "lib/net461/System.Diagnostics.Process.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Diagnostics.Process.dll",
        "ref/net461/System.Diagnostics.Process.dll",
        "ref/netstandard1.3/System.Diagnostics.Process.dll",
        "ref/netstandard1.3/System.Diagnostics.Process.xml",
        "ref/netstandard1.3/de/System.Diagnostics.Process.xml",
        "ref/netstandard1.3/es/System.Diagnostics.Process.xml",
        "ref/netstandard1.3/fr/System.Diagnostics.Process.xml",
        "ref/netstandard1.3/it/System.Diagnostics.Process.xml",
        "ref/netstandard1.3/ja/System.Diagnostics.Process.xml",
        "ref/netstandard1.3/ko/System.Diagnostics.Process.xml",
        "ref/netstandard1.3/ru/System.Diagnostics.Process.xml",
        "ref/netstandard1.3/zh-hans/System.Diagnostics.Process.xml",
        "ref/netstandard1.3/zh-hant/System.Diagnostics.Process.xml",
        "ref/netstandard1.4/System.Diagnostics.Process.dll",
        "ref/netstandard1.4/System.Diagnostics.Process.xml",
        "ref/netstandard1.4/de/System.Diagnostics.Process.xml",
        "ref/netstandard1.4/es/System.Diagnostics.Process.xml",
        "ref/netstandard1.4/fr/System.Diagnostics.Process.xml",
        "ref/netstandard1.4/it/System.Diagnostics.Process.xml",
        "ref/netstandard1.4/ja/System.Diagnostics.Process.xml",
        "ref/netstandard1.4/ko/System.Diagnostics.Process.xml",
        "ref/netstandard1.4/ru/System.Diagnostics.Process.xml",
        "ref/netstandard1.4/zh-hans/System.Diagnostics.Process.xml",
        "ref/netstandard1.4/zh-hant/System.Diagnostics.Process.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/linux/lib/netstandard1.4/System.Diagnostics.Process.dll",
        "runtimes/osx/lib/netstandard1.4/System.Diagnostics.Process.dll",
        "runtimes/win/lib/net46/System.Diagnostics.Process.dll",
        "runtimes/win/lib/net461/System.Diagnostics.Process.dll",
        "runtimes/win/lib/netstandard1.4/System.Diagnostics.Process.dll",
        "runtimes/win7/lib/netcore50/_._",
        "system.diagnostics.process.4.3.0.nupkg.sha512",
        "system.diagnostics.process.nuspec"
      ]
    },
    "System.Diagnostics.Tracing/4.3.0": {
      "sha512": "rswfv0f/Cqkh78rA5S8eN8Neocz234+emGCtTF3lxPY96F+mmmUen6tbn0glN6PMvlKQb9bPAY5e9u7fgPTkKw==",
      "type": "package",
      "path": "system.diagnostics.tracing/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.Diagnostics.Tracing.dll",
        "lib/portable-net45+win8+wpa81/_._",
        "lib/win8/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.Diagnostics.Tracing.dll",
        "ref/netcore50/System.Diagnostics.Tracing.dll",
        "ref/netcore50/System.Diagnostics.Tracing.xml",
        "ref/netcore50/de/System.Diagnostics.Tracing.xml",
        "ref/netcore50/es/System.Diagnostics.Tracing.xml",
        "ref/netcore50/fr/System.Diagnostics.Tracing.xml",
        "ref/netcore50/it/System.Diagnostics.Tracing.xml",
        "ref/netcore50/ja/System.Diagnostics.Tracing.xml",
        "ref/netcore50/ko/System.Diagnostics.Tracing.xml",
        "ref/netcore50/ru/System.Diagnostics.Tracing.xml",
        "ref/netcore50/zh-hans/System.Diagnostics.Tracing.xml",
        "ref/netcore50/zh-hant/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.1/System.Diagnostics.Tracing.dll",
        "ref/netstandard1.1/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.1/de/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.1/es/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.1/fr/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.1/it/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.1/ja/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.1/ko/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.1/ru/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.1/zh-hans/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.1/zh-hant/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.2/System.Diagnostics.Tracing.dll",
        "ref/netstandard1.2/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.2/de/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.2/es/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.2/fr/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.2/it/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.2/ja/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.2/ko/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.2/ru/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.2/zh-hans/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.2/zh-hant/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.3/System.Diagnostics.Tracing.dll",
        "ref/netstandard1.3/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.3/de/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.3/es/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.3/fr/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.3/it/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.3/ja/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.3/ko/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.3/ru/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.3/zh-hans/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.3/zh-hant/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.5/System.Diagnostics.Tracing.dll",
        "ref/netstandard1.5/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.5/de/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.5/es/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.5/fr/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.5/it/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.5/ja/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.5/ko/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.5/ru/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.5/zh-hans/System.Diagnostics.Tracing.xml",
        "ref/netstandard1.5/zh-hant/System.Diagnostics.Tracing.xml",
        "ref/portable-net45+win8+wpa81/_._",
        "ref/win8/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.diagnostics.tracing.4.3.0.nupkg.sha512",
        "system.diagnostics.tracing.nuspec"
      ]
    },
    "System.Globalization/4.3.0": {
      "sha512": "kYdVd2f2PAdFGblzFswE4hkNANJBKRmsfa2X5LG2AcWE1c7/4t0pYae1L8vfZ5xvE2nK/R9JprtToA61OSHWIg==",
      "type": "package",
      "path": "system.globalization/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Globalization.dll",
        "ref/netcore50/System.Globalization.xml",
        "ref/netcore50/de/System.Globalization.xml",
        "ref/netcore50/es/System.Globalization.xml",
        "ref/netcore50/fr/System.Globalization.xml",
        "ref/netcore50/it/System.Globalization.xml",
        "ref/netcore50/ja/System.Globalization.xml",
        "ref/netcore50/ko/System.Globalization.xml",
        "ref/netcore50/ru/System.Globalization.xml",
        "ref/netcore50/zh-hans/System.Globalization.xml",
        "ref/netcore50/zh-hant/System.Globalization.xml",
        "ref/netstandard1.0/System.Globalization.dll",
        "ref/netstandard1.0/System.Globalization.xml",
        "ref/netstandard1.0/de/System.Globalization.xml",
        "ref/netstandard1.0/es/System.Globalization.xml",
        "ref/netstandard1.0/fr/System.Globalization.xml",
        "ref/netstandard1.0/it/System.Globalization.xml",
        "ref/netstandard1.0/ja/System.Globalization.xml",
        "ref/netstandard1.0/ko/System.Globalization.xml",
        "ref/netstandard1.0/ru/System.Globalization.xml",
        "ref/netstandard1.0/zh-hans/System.Globalization.xml",
        "ref/netstandard1.0/zh-hant/System.Globalization.xml",
        "ref/netstandard1.3/System.Globalization.dll",
        "ref/netstandard1.3/System.Globalization.xml",
        "ref/netstandard1.3/de/System.Globalization.xml",
        "ref/netstandard1.3/es/System.Globalization.xml",
        "ref/netstandard1.3/fr/System.Globalization.xml",
        "ref/netstandard1.3/it/System.Globalization.xml",
        "ref/netstandard1.3/ja/System.Globalization.xml",
        "ref/netstandard1.3/ko/System.Globalization.xml",
        "ref/netstandard1.3/ru/System.Globalization.xml",
        "ref/netstandard1.3/zh-hans/System.Globalization.xml",
        "ref/netstandard1.3/zh-hant/System.Globalization.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.globalization.4.3.0.nupkg.sha512",
        "system.globalization.nuspec"
      ]
    },
    "System.Globalization.Calendars/4.3.0": {
      "sha512": "GUlBtdOWT4LTV3I+9/PJW+56AnnChTaOqqTLFtdmype/L500M2LIyXgmtd9X2P2VOkmJd5c67H5SaC2QcL1bFA==",
      "type": "package",
      "path": "system.globalization.calendars/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Globalization.Calendars.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Globalization.Calendars.dll",
        "ref/netstandard1.3/System.Globalization.Calendars.dll",
        "ref/netstandard1.3/System.Globalization.Calendars.xml",
        "ref/netstandard1.3/de/System.Globalization.Calendars.xml",
        "ref/netstandard1.3/es/System.Globalization.Calendars.xml",
        "ref/netstandard1.3/fr/System.Globalization.Calendars.xml",
        "ref/netstandard1.3/it/System.Globalization.Calendars.xml",
        "ref/netstandard1.3/ja/System.Globalization.Calendars.xml",
        "ref/netstandard1.3/ko/System.Globalization.Calendars.xml",
        "ref/netstandard1.3/ru/System.Globalization.Calendars.xml",
        "ref/netstandard1.3/zh-hans/System.Globalization.Calendars.xml",
        "ref/netstandard1.3/zh-hant/System.Globalization.Calendars.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.globalization.calendars.4.3.0.nupkg.sha512",
        "system.globalization.calendars.nuspec"
      ]
    },
    "System.Globalization.Extensions/4.3.0": {
      "sha512": "FhKmdR6MPG+pxow6wGtNAWdZh7noIOpdD5TwQ3CprzgIE1bBBoim0vbR1+AWsWjQmU7zXHgQo4TWSP6lCeiWcQ==",
      "type": "package",
      "path": "system.globalization.extensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Globalization.Extensions.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Globalization.Extensions.dll",
        "ref/netstandard1.3/System.Globalization.Extensions.dll",
        "ref/netstandard1.3/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/de/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/es/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/fr/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/it/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/ja/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/ko/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/ru/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/zh-hans/System.Globalization.Extensions.xml",
        "ref/netstandard1.3/zh-hant/System.Globalization.Extensions.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/unix/lib/netstandard1.3/System.Globalization.Extensions.dll",
        "runtimes/win/lib/net46/System.Globalization.Extensions.dll",
        "runtimes/win/lib/netstandard1.3/System.Globalization.Extensions.dll",
        "system.globalization.extensions.4.3.0.nupkg.sha512",
        "system.globalization.extensions.nuspec"
      ]
    },
    "System.IO/4.3.0": {
      "sha512": "3qjaHvxQPDpSOYICjUoTsmoq5u6QJAFRUITgeT/4gqkF1bajbSmb1kwSxEA8AHlofqgcKJcM8udgieRNhaJ5Cg==",
      "type": "package",
      "path": "system.io/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.IO.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.IO.dll",
        "ref/netcore50/System.IO.dll",
        "ref/netcore50/System.IO.xml",
        "ref/netcore50/de/System.IO.xml",
        "ref/netcore50/es/System.IO.xml",
        "ref/netcore50/fr/System.IO.xml",
        "ref/netcore50/it/System.IO.xml",
        "ref/netcore50/ja/System.IO.xml",
        "ref/netcore50/ko/System.IO.xml",
        "ref/netcore50/ru/System.IO.xml",
        "ref/netcore50/zh-hans/System.IO.xml",
        "ref/netcore50/zh-hant/System.IO.xml",
        "ref/netstandard1.0/System.IO.dll",
        "ref/netstandard1.0/System.IO.xml",
        "ref/netstandard1.0/de/System.IO.xml",
        "ref/netstandard1.0/es/System.IO.xml",
        "ref/netstandard1.0/fr/System.IO.xml",
        "ref/netstandard1.0/it/System.IO.xml",
        "ref/netstandard1.0/ja/System.IO.xml",
        "ref/netstandard1.0/ko/System.IO.xml",
        "ref/netstandard1.0/ru/System.IO.xml",
        "ref/netstandard1.0/zh-hans/System.IO.xml",
        "ref/netstandard1.0/zh-hant/System.IO.xml",
        "ref/netstandard1.3/System.IO.dll",
        "ref/netstandard1.3/System.IO.xml",
        "ref/netstandard1.3/de/System.IO.xml",
        "ref/netstandard1.3/es/System.IO.xml",
        "ref/netstandard1.3/fr/System.IO.xml",
        "ref/netstandard1.3/it/System.IO.xml",
        "ref/netstandard1.3/ja/System.IO.xml",
        "ref/netstandard1.3/ko/System.IO.xml",
        "ref/netstandard1.3/ru/System.IO.xml",
        "ref/netstandard1.3/zh-hans/System.IO.xml",
        "ref/netstandard1.3/zh-hant/System.IO.xml",
        "ref/netstandard1.5/System.IO.dll",
        "ref/netstandard1.5/System.IO.xml",
        "ref/netstandard1.5/de/System.IO.xml",
        "ref/netstandard1.5/es/System.IO.xml",
        "ref/netstandard1.5/fr/System.IO.xml",
        "ref/netstandard1.5/it/System.IO.xml",
        "ref/netstandard1.5/ja/System.IO.xml",
        "ref/netstandard1.5/ko/System.IO.xml",
        "ref/netstandard1.5/ru/System.IO.xml",
        "ref/netstandard1.5/zh-hans/System.IO.xml",
        "ref/netstandard1.5/zh-hant/System.IO.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.io.4.3.0.nupkg.sha512",
        "system.io.nuspec"
      ]
    },
    "System.IO.FileSystem/4.3.0": {
      "sha512": "3wEMARTnuio+ulnvi+hkRNROYwa1kylvYahhcLk4HSoVdl+xxTFVeVlYOfLwrDPImGls0mDqbMhrza8qnWPTdA==",
      "type": "package",
      "path": "system.io.filesystem/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.IO.FileSystem.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.IO.FileSystem.dll",
        "ref/netstandard1.3/System.IO.FileSystem.dll",
        "ref/netstandard1.3/System.IO.FileSystem.xml",
        "ref/netstandard1.3/de/System.IO.FileSystem.xml",
        "ref/netstandard1.3/es/System.IO.FileSystem.xml",
        "ref/netstandard1.3/fr/System.IO.FileSystem.xml",
        "ref/netstandard1.3/it/System.IO.FileSystem.xml",
        "ref/netstandard1.3/ja/System.IO.FileSystem.xml",
        "ref/netstandard1.3/ko/System.IO.FileSystem.xml",
        "ref/netstandard1.3/ru/System.IO.FileSystem.xml",
        "ref/netstandard1.3/zh-hans/System.IO.FileSystem.xml",
        "ref/netstandard1.3/zh-hant/System.IO.FileSystem.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.io.filesystem.4.3.0.nupkg.sha512",
        "system.io.filesystem.nuspec"
      ]
    },
    "System.IO.FileSystem.Primitives/4.3.0": {
      "sha512": "6QOb2XFLch7bEc4lIcJH49nJN2HV+OC3fHDgsLVsBVBk3Y4hFAnOBGzJ2lUu7CyDDFo9IBWkSsnbkT6IBwwiMw==",
      "type": "package",
      "path": "system.io.filesystem.primitives/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.IO.FileSystem.Primitives.dll",
        "lib/netstandard1.3/System.IO.FileSystem.Primitives.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.IO.FileSystem.Primitives.dll",
        "ref/netstandard1.3/System.IO.FileSystem.Primitives.dll",
        "ref/netstandard1.3/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/de/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/es/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/fr/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/it/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/ja/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/ko/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/ru/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/zh-hans/System.IO.FileSystem.Primitives.xml",
        "ref/netstandard1.3/zh-hant/System.IO.FileSystem.Primitives.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.io.filesystem.primitives.4.3.0.nupkg.sha512",
        "system.io.filesystem.primitives.nuspec"
      ]
    },
    "System.Linq/4.3.0": {
      "sha512": "5DbqIUpsDp0dFftytzuMmc0oeMdQwjcP/EWxsksIz/w1TcFRkZ3yKKz0PqiYFMmEwPSWw+qNVqD7PJ889JzHbw==",
      "type": "package",
      "path": "system.linq/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net463/System.Linq.dll",
        "lib/netcore50/System.Linq.dll",
        "lib/netstandard1.6/System.Linq.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net463/System.Linq.dll",
        "ref/netcore50/System.Linq.dll",
        "ref/netcore50/System.Linq.xml",
        "ref/netcore50/de/System.Linq.xml",
        "ref/netcore50/es/System.Linq.xml",
        "ref/netcore50/fr/System.Linq.xml",
        "ref/netcore50/it/System.Linq.xml",
        "ref/netcore50/ja/System.Linq.xml",
        "ref/netcore50/ko/System.Linq.xml",
        "ref/netcore50/ru/System.Linq.xml",
        "ref/netcore50/zh-hans/System.Linq.xml",
        "ref/netcore50/zh-hant/System.Linq.xml",
        "ref/netstandard1.0/System.Linq.dll",
        "ref/netstandard1.0/System.Linq.xml",
        "ref/netstandard1.0/de/System.Linq.xml",
        "ref/netstandard1.0/es/System.Linq.xml",
        "ref/netstandard1.0/fr/System.Linq.xml",
        "ref/netstandard1.0/it/System.Linq.xml",
        "ref/netstandard1.0/ja/System.Linq.xml",
        "ref/netstandard1.0/ko/System.Linq.xml",
        "ref/netstandard1.0/ru/System.Linq.xml",
        "ref/netstandard1.0/zh-hans/System.Linq.xml",
        "ref/netstandard1.0/zh-hant/System.Linq.xml",
        "ref/netstandard1.6/System.Linq.dll",
        "ref/netstandard1.6/System.Linq.xml",
        "ref/netstandard1.6/de/System.Linq.xml",
        "ref/netstandard1.6/es/System.Linq.xml",
        "ref/netstandard1.6/fr/System.Linq.xml",
        "ref/netstandard1.6/it/System.Linq.xml",
        "ref/netstandard1.6/ja/System.Linq.xml",
        "ref/netstandard1.6/ko/System.Linq.xml",
        "ref/netstandard1.6/ru/System.Linq.xml",
        "ref/netstandard1.6/zh-hans/System.Linq.xml",
        "ref/netstandard1.6/zh-hant/System.Linq.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.linq.4.3.0.nupkg.sha512",
        "system.linq.nuspec"
      ]
    },
    "System.Net.Http/4.3.1": {
      "sha512": "UrTyRczM3ZvNk6oetBuwlu67MFKKRva+r7bw4JDVZ6Y2IukyZ24td5ppsieu/4yZlogVAIuZul9GIQ3hoiz0yA==",
      "type": "package",
      "path": "system.net.http/4.3.1",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/Xamarinmac20/_._",
        "lib/monoandroid10/_._",
        "lib/monotouch10/_._",
        "lib/net45/_._",
        "lib/net46/System.Net.Http.dll",
        "lib/portable-net45+win8+wpa81/_._",
        "lib/win8/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/Xamarinmac20/_._",
        "ref/monoandroid10/_._",
        "ref/monotouch10/_._",
        "ref/net45/_._",
        "ref/net46/System.Net.Http.dll",
        "ref/net46/System.Net.Http.xml",
        "ref/net46/de/System.Net.Http.xml",
        "ref/net46/es/System.Net.Http.xml",
        "ref/net46/fr/System.Net.Http.xml",
        "ref/net46/it/System.Net.Http.xml",
        "ref/net46/ja/System.Net.Http.xml",
        "ref/net46/ko/System.Net.Http.xml",
        "ref/net46/ru/System.Net.Http.xml",
        "ref/net46/zh-hans/System.Net.Http.xml",
        "ref/net46/zh-hant/System.Net.Http.xml",
        "ref/netcore50/System.Net.Http.dll",
        "ref/netcore50/System.Net.Http.xml",
        "ref/netcore50/de/System.Net.Http.xml",
        "ref/netcore50/es/System.Net.Http.xml",
        "ref/netcore50/fr/System.Net.Http.xml",
        "ref/netcore50/it/System.Net.Http.xml",
        "ref/netcore50/ja/System.Net.Http.xml",
        "ref/netcore50/ko/System.Net.Http.xml",
        "ref/netcore50/ru/System.Net.Http.xml",
        "ref/netcore50/zh-hans/System.Net.Http.xml",
        "ref/netcore50/zh-hant/System.Net.Http.xml",
        "ref/netstandard1.1/System.Net.Http.dll",
        "ref/netstandard1.1/System.Net.Http.xml",
        "ref/netstandard1.1/de/System.Net.Http.xml",
        "ref/netstandard1.1/es/System.Net.Http.xml",
        "ref/netstandard1.1/fr/System.Net.Http.xml",
        "ref/netstandard1.1/it/System.Net.Http.xml",
        "ref/netstandard1.1/ja/System.Net.Http.xml",
        "ref/netstandard1.1/ko/System.Net.Http.xml",
        "ref/netstandard1.1/ru/System.Net.Http.xml",
        "ref/netstandard1.1/zh-hans/System.Net.Http.xml",
        "ref/netstandard1.1/zh-hant/System.Net.Http.xml",
        "ref/netstandard1.3/System.Net.Http.dll",
        "ref/netstandard1.3/System.Net.Http.xml",
        "ref/netstandard1.3/de/System.Net.Http.xml",
        "ref/netstandard1.3/es/System.Net.Http.xml",
        "ref/netstandard1.3/fr/System.Net.Http.xml",
        "ref/netstandard1.3/it/System.Net.Http.xml",
        "ref/netstandard1.3/ja/System.Net.Http.xml",
        "ref/netstandard1.3/ko/System.Net.Http.xml",
        "ref/netstandard1.3/ru/System.Net.Http.xml",
        "ref/netstandard1.3/zh-hans/System.Net.Http.xml",
        "ref/netstandard1.3/zh-hant/System.Net.Http.xml",
        "ref/portable-net45+win8+wpa81/_._",
        "ref/win8/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/unix/lib/netstandard1.6/System.Net.Http.dll",
        "runtimes/win/lib/net46/System.Net.Http.dll",
        "runtimes/win/lib/netcore50/System.Net.Http.dll",
        "runtimes/win/lib/netstandard1.3/System.Net.Http.dll",
        "system.net.http.4.3.1.nupkg.sha512",
        "system.net.http.nuspec"
      ]
    },
    "System.Net.Primitives/4.3.0": {
      "sha512": "qOu+hDwFwoZPbzPvwut2qATe3ygjeQBDQj91xlsaqGFQUI5i4ZnZb8yyQuLGpDGivEPIt8EJkd1BVzVoP31FXA==",
      "type": "package",
      "path": "system.net.primitives/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Net.Primitives.dll",
        "ref/netcore50/System.Net.Primitives.xml",
        "ref/netcore50/de/System.Net.Primitives.xml",
        "ref/netcore50/es/System.Net.Primitives.xml",
        "ref/netcore50/fr/System.Net.Primitives.xml",
        "ref/netcore50/it/System.Net.Primitives.xml",
        "ref/netcore50/ja/System.Net.Primitives.xml",
        "ref/netcore50/ko/System.Net.Primitives.xml",
        "ref/netcore50/ru/System.Net.Primitives.xml",
        "ref/netcore50/zh-hans/System.Net.Primitives.xml",
        "ref/netcore50/zh-hant/System.Net.Primitives.xml",
        "ref/netstandard1.0/System.Net.Primitives.dll",
        "ref/netstandard1.0/System.Net.Primitives.xml",
        "ref/netstandard1.0/de/System.Net.Primitives.xml",
        "ref/netstandard1.0/es/System.Net.Primitives.xml",
        "ref/netstandard1.0/fr/System.Net.Primitives.xml",
        "ref/netstandard1.0/it/System.Net.Primitives.xml",
        "ref/netstandard1.0/ja/System.Net.Primitives.xml",
        "ref/netstandard1.0/ko/System.Net.Primitives.xml",
        "ref/netstandard1.0/ru/System.Net.Primitives.xml",
        "ref/netstandard1.0/zh-hans/System.Net.Primitives.xml",
        "ref/netstandard1.0/zh-hant/System.Net.Primitives.xml",
        "ref/netstandard1.1/System.Net.Primitives.dll",
        "ref/netstandard1.1/System.Net.Primitives.xml",
        "ref/netstandard1.1/de/System.Net.Primitives.xml",
        "ref/netstandard1.1/es/System.Net.Primitives.xml",
        "ref/netstandard1.1/fr/System.Net.Primitives.xml",
        "ref/netstandard1.1/it/System.Net.Primitives.xml",
        "ref/netstandard1.1/ja/System.Net.Primitives.xml",
        "ref/netstandard1.1/ko/System.Net.Primitives.xml",
        "ref/netstandard1.1/ru/System.Net.Primitives.xml",
        "ref/netstandard1.1/zh-hans/System.Net.Primitives.xml",
        "ref/netstandard1.1/zh-hant/System.Net.Primitives.xml",
        "ref/netstandard1.3/System.Net.Primitives.dll",
        "ref/netstandard1.3/System.Net.Primitives.xml",
        "ref/netstandard1.3/de/System.Net.Primitives.xml",
        "ref/netstandard1.3/es/System.Net.Primitives.xml",
        "ref/netstandard1.3/fr/System.Net.Primitives.xml",
        "ref/netstandard1.3/it/System.Net.Primitives.xml",
        "ref/netstandard1.3/ja/System.Net.Primitives.xml",
        "ref/netstandard1.3/ko/System.Net.Primitives.xml",
        "ref/netstandard1.3/ru/System.Net.Primitives.xml",
        "ref/netstandard1.3/zh-hans/System.Net.Primitives.xml",
        "ref/netstandard1.3/zh-hant/System.Net.Primitives.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.net.primitives.4.3.0.nupkg.sha512",
        "system.net.primitives.nuspec"
      ]
    },
    "System.Net.Requests/4.3.0": {
      "sha512": "OZNUuAs0kDXUzm7U5NZ1ojVta5YFZmgT2yxBqsQ7Eseq5Ahz88LInGRuNLJ/NP2F8W1q7tse1pKDthj3reF5QA==",
      "type": "package",
      "path": "system.net.requests/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net46/_._",
        "ref/netcore50/System.Net.Requests.dll",
        "ref/netcore50/System.Net.Requests.xml",
        "ref/netcore50/de/System.Net.Requests.xml",
        "ref/netcore50/es/System.Net.Requests.xml",
        "ref/netcore50/fr/System.Net.Requests.xml",
        "ref/netcore50/it/System.Net.Requests.xml",
        "ref/netcore50/ja/System.Net.Requests.xml",
        "ref/netcore50/ko/System.Net.Requests.xml",
        "ref/netcore50/ru/System.Net.Requests.xml",
        "ref/netcore50/zh-hans/System.Net.Requests.xml",
        "ref/netcore50/zh-hant/System.Net.Requests.xml",
        "ref/netstandard1.0/System.Net.Requests.dll",
        "ref/netstandard1.0/System.Net.Requests.xml",
        "ref/netstandard1.0/de/System.Net.Requests.xml",
        "ref/netstandard1.0/es/System.Net.Requests.xml",
        "ref/netstandard1.0/fr/System.Net.Requests.xml",
        "ref/netstandard1.0/it/System.Net.Requests.xml",
        "ref/netstandard1.0/ja/System.Net.Requests.xml",
        "ref/netstandard1.0/ko/System.Net.Requests.xml",
        "ref/netstandard1.0/ru/System.Net.Requests.xml",
        "ref/netstandard1.0/zh-hans/System.Net.Requests.xml",
        "ref/netstandard1.0/zh-hant/System.Net.Requests.xml",
        "ref/netstandard1.1/System.Net.Requests.dll",
        "ref/netstandard1.1/System.Net.Requests.xml",
        "ref/netstandard1.1/de/System.Net.Requests.xml",
        "ref/netstandard1.1/es/System.Net.Requests.xml",
        "ref/netstandard1.1/fr/System.Net.Requests.xml",
        "ref/netstandard1.1/it/System.Net.Requests.xml",
        "ref/netstandard1.1/ja/System.Net.Requests.xml",
        "ref/netstandard1.1/ko/System.Net.Requests.xml",
        "ref/netstandard1.1/ru/System.Net.Requests.xml",
        "ref/netstandard1.1/zh-hans/System.Net.Requests.xml",
        "ref/netstandard1.1/zh-hant/System.Net.Requests.xml",
        "ref/netstandard1.3/System.Net.Requests.dll",
        "ref/netstandard1.3/System.Net.Requests.xml",
        "ref/netstandard1.3/de/System.Net.Requests.xml",
        "ref/netstandard1.3/es/System.Net.Requests.xml",
        "ref/netstandard1.3/fr/System.Net.Requests.xml",
        "ref/netstandard1.3/it/System.Net.Requests.xml",
        "ref/netstandard1.3/ja/System.Net.Requests.xml",
        "ref/netstandard1.3/ko/System.Net.Requests.xml",
        "ref/netstandard1.3/ru/System.Net.Requests.xml",
        "ref/netstandard1.3/zh-hans/System.Net.Requests.xml",
        "ref/netstandard1.3/zh-hant/System.Net.Requests.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/unix/lib/netstandard1.3/System.Net.Requests.dll",
        "runtimes/win/lib/net46/_._",
        "runtimes/win/lib/netstandard1.3/System.Net.Requests.dll",
        "system.net.requests.4.3.0.nupkg.sha512",
        "system.net.requests.nuspec"
      ]
    },
    "System.Net.WebHeaderCollection/4.3.0": {
      "sha512": "XZrXYG3c7QV/GpWeoaRC02rM6LH2JJetfVYskf35wdC/w2fFDFMphec4gmVH2dkll6abtW14u9Rt96pxd9YH2A==",
      "type": "package",
      "path": "system.net.webheadercollection/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/_._",
        "lib/netstandard1.3/System.Net.WebHeaderCollection.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/_._",
        "ref/netstandard1.3/System.Net.WebHeaderCollection.dll",
        "ref/netstandard1.3/System.Net.WebHeaderCollection.xml",
        "ref/netstandard1.3/de/System.Net.WebHeaderCollection.xml",
        "ref/netstandard1.3/es/System.Net.WebHeaderCollection.xml",
        "ref/netstandard1.3/fr/System.Net.WebHeaderCollection.xml",
        "ref/netstandard1.3/it/System.Net.WebHeaderCollection.xml",
        "ref/netstandard1.3/ja/System.Net.WebHeaderCollection.xml",
        "ref/netstandard1.3/ko/System.Net.WebHeaderCollection.xml",
        "ref/netstandard1.3/ru/System.Net.WebHeaderCollection.xml",
        "ref/netstandard1.3/zh-hans/System.Net.WebHeaderCollection.xml",
        "ref/netstandard1.3/zh-hant/System.Net.WebHeaderCollection.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.net.webheadercollection.4.3.0.nupkg.sha512",
        "system.net.webheadercollection.nuspec"
      ]
    },
    "System.Reflection/4.3.0": {
      "sha512": "KMiAFoW7MfJGa9nDFNcfu+FpEdiHpWgTcS2HdMpDvt9saK3y/G4GwprPyzqjFH9NTaGPQeWNHU+iDlDILj96aQ==",
      "type": "package",
      "path": "system.reflection/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.Reflection.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.Reflection.dll",
        "ref/netcore50/System.Reflection.dll",
        "ref/netcore50/System.Reflection.xml",
        "ref/netcore50/de/System.Reflection.xml",
        "ref/netcore50/es/System.Reflection.xml",
        "ref/netcore50/fr/System.Reflection.xml",
        "ref/netcore50/it/System.Reflection.xml",
        "ref/netcore50/ja/System.Reflection.xml",
        "ref/netcore50/ko/System.Reflection.xml",
        "ref/netcore50/ru/System.Reflection.xml",
        "ref/netcore50/zh-hans/System.Reflection.xml",
        "ref/netcore50/zh-hant/System.Reflection.xml",
        "ref/netstandard1.0/System.Reflection.dll",
        "ref/netstandard1.0/System.Reflection.xml",
        "ref/netstandard1.0/de/System.Reflection.xml",
        "ref/netstandard1.0/es/System.Reflection.xml",
        "ref/netstandard1.0/fr/System.Reflection.xml",
        "ref/netstandard1.0/it/System.Reflection.xml",
        "ref/netstandard1.0/ja/System.Reflection.xml",
        "ref/netstandard1.0/ko/System.Reflection.xml",
        "ref/netstandard1.0/ru/System.Reflection.xml",
        "ref/netstandard1.0/zh-hans/System.Reflection.xml",
        "ref/netstandard1.0/zh-hant/System.Reflection.xml",
        "ref/netstandard1.3/System.Reflection.dll",
        "ref/netstandard1.3/System.Reflection.xml",
        "ref/netstandard1.3/de/System.Reflection.xml",
        "ref/netstandard1.3/es/System.Reflection.xml",
        "ref/netstandard1.3/fr/System.Reflection.xml",
        "ref/netstandard1.3/it/System.Reflection.xml",
        "ref/netstandard1.3/ja/System.Reflection.xml",
        "ref/netstandard1.3/ko/System.Reflection.xml",
        "ref/netstandard1.3/ru/System.Reflection.xml",
        "ref/netstandard1.3/zh-hans/System.Reflection.xml",
        "ref/netstandard1.3/zh-hant/System.Reflection.xml",
        "ref/netstandard1.5/System.Reflection.dll",
        "ref/netstandard1.5/System.Reflection.xml",
        "ref/netstandard1.5/de/System.Reflection.xml",
        "ref/netstandard1.5/es/System.Reflection.xml",
        "ref/netstandard1.5/fr/System.Reflection.xml",
        "ref/netstandard1.5/it/System.Reflection.xml",
        "ref/netstandard1.5/ja/System.Reflection.xml",
        "ref/netstandard1.5/ko/System.Reflection.xml",
        "ref/netstandard1.5/ru/System.Reflection.xml",
        "ref/netstandard1.5/zh-hans/System.Reflection.xml",
        "ref/netstandard1.5/zh-hant/System.Reflection.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.reflection.4.3.0.nupkg.sha512",
        "system.reflection.nuspec"
      ]
    },
    "System.Reflection.Primitives/4.3.0": {
      "sha512": "5RXItQz5As4xN2/YUDxdpsEkMhvw3e6aNveFXUn4Hl/udNTCNhnKp8lT9fnc3MhvGKh1baak5CovpuQUXHAlIA==",
      "type": "package",
      "path": "system.reflection.primitives/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Reflection.Primitives.dll",
        "ref/netcore50/System.Reflection.Primitives.xml",
        "ref/netcore50/de/System.Reflection.Primitives.xml",
        "ref/netcore50/es/System.Reflection.Primitives.xml",
        "ref/netcore50/fr/System.Reflection.Primitives.xml",
        "ref/netcore50/it/System.Reflection.Primitives.xml",
        "ref/netcore50/ja/System.Reflection.Primitives.xml",
        "ref/netcore50/ko/System.Reflection.Primitives.xml",
        "ref/netcore50/ru/System.Reflection.Primitives.xml",
        "ref/netcore50/zh-hans/System.Reflection.Primitives.xml",
        "ref/netcore50/zh-hant/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/System.Reflection.Primitives.dll",
        "ref/netstandard1.0/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/de/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/es/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/fr/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/it/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/ja/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/ko/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/ru/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/zh-hans/System.Reflection.Primitives.xml",
        "ref/netstandard1.0/zh-hant/System.Reflection.Primitives.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.reflection.primitives.4.3.0.nupkg.sha512",
        "system.reflection.primitives.nuspec"
      ]
    },
    "System.Reflection.TypeExtensions/4.3.0": {
      "sha512": "7u6ulLcZbyxB5Gq0nMkQttcdBTx57ibzw+4IOXEfR+sXYQoHvjW5LTLyNr8O22UIMrqYbchJQJnos4eooYzYJA==",
      "type": "package",
      "path": "system.reflection.typeextensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Reflection.TypeExtensions.dll",
        "lib/net462/System.Reflection.TypeExtensions.dll",
        "lib/netcore50/System.Reflection.TypeExtensions.dll",
        "lib/netstandard1.5/System.Reflection.TypeExtensions.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Reflection.TypeExtensions.dll",
        "ref/net462/System.Reflection.TypeExtensions.dll",
        "ref/netstandard1.3/System.Reflection.TypeExtensions.dll",
        "ref/netstandard1.3/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/de/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/es/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/fr/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/it/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/ja/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/ko/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/ru/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/zh-hans/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.3/zh-hant/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/System.Reflection.TypeExtensions.dll",
        "ref/netstandard1.5/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/de/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/es/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/fr/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/it/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/ja/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/ko/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/ru/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/zh-hans/System.Reflection.TypeExtensions.xml",
        "ref/netstandard1.5/zh-hant/System.Reflection.TypeExtensions.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/System.Reflection.TypeExtensions.dll",
        "system.reflection.typeextensions.4.3.0.nupkg.sha512",
        "system.reflection.typeextensions.nuspec"
      ]
    },
    "System.Resources.ResourceManager/4.3.0": {
      "sha512": "/zrcPkkWdZmI4F92gL/TPumP98AVDu/Wxr3CSJGQQ+XN6wbRZcyfSKVoPo17ilb3iOr0cCRqJInGwNMolqhS8A==",
      "type": "package",
      "path": "system.resources.resourcemanager/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Resources.ResourceManager.dll",
        "ref/netcore50/System.Resources.ResourceManager.xml",
        "ref/netcore50/de/System.Resources.ResourceManager.xml",
        "ref/netcore50/es/System.Resources.ResourceManager.xml",
        "ref/netcore50/fr/System.Resources.ResourceManager.xml",
        "ref/netcore50/it/System.Resources.ResourceManager.xml",
        "ref/netcore50/ja/System.Resources.ResourceManager.xml",
        "ref/netcore50/ko/System.Resources.ResourceManager.xml",
        "ref/netcore50/ru/System.Resources.ResourceManager.xml",
        "ref/netcore50/zh-hans/System.Resources.ResourceManager.xml",
        "ref/netcore50/zh-hant/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/System.Resources.ResourceManager.dll",
        "ref/netstandard1.0/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/de/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/es/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/fr/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/it/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/ja/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/ko/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/ru/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/zh-hans/System.Resources.ResourceManager.xml",
        "ref/netstandard1.0/zh-hant/System.Resources.ResourceManager.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.resources.resourcemanager.4.3.0.nupkg.sha512",
        "system.resources.resourcemanager.nuspec"
      ]
    },
    "System.Runtime/4.3.0": {
      "sha512": "JufQi0vPQ0xGnAczR13AUFglDyVYt4Kqnz1AZaiKZ5+GICq0/1MH/mO/eAJHt/mHW1zjKBJd7kV26SrxddAhiw==",
      "type": "package",
      "path": "system.runtime/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.Runtime.dll",
        "lib/portable-net45+win8+wp80+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.Runtime.dll",
        "ref/netcore50/System.Runtime.dll",
        "ref/netcore50/System.Runtime.xml",
        "ref/netcore50/de/System.Runtime.xml",
        "ref/netcore50/es/System.Runtime.xml",
        "ref/netcore50/fr/System.Runtime.xml",
        "ref/netcore50/it/System.Runtime.xml",
        "ref/netcore50/ja/System.Runtime.xml",
        "ref/netcore50/ko/System.Runtime.xml",
        "ref/netcore50/ru/System.Runtime.xml",
        "ref/netcore50/zh-hans/System.Runtime.xml",
        "ref/netcore50/zh-hant/System.Runtime.xml",
        "ref/netstandard1.0/System.Runtime.dll",
        "ref/netstandard1.0/System.Runtime.xml",
        "ref/netstandard1.0/de/System.Runtime.xml",
        "ref/netstandard1.0/es/System.Runtime.xml",
        "ref/netstandard1.0/fr/System.Runtime.xml",
        "ref/netstandard1.0/it/System.Runtime.xml",
        "ref/netstandard1.0/ja/System.Runtime.xml",
        "ref/netstandard1.0/ko/System.Runtime.xml",
        "ref/netstandard1.0/ru/System.Runtime.xml",
        "ref/netstandard1.0/zh-hans/System.Runtime.xml",
        "ref/netstandard1.0/zh-hant/System.Runtime.xml",
        "ref/netstandard1.2/System.Runtime.dll",
        "ref/netstandard1.2/System.Runtime.xml",
        "ref/netstandard1.2/de/System.Runtime.xml",
        "ref/netstandard1.2/es/System.Runtime.xml",
        "ref/netstandard1.2/fr/System.Runtime.xml",
        "ref/netstandard1.2/it/System.Runtime.xml",
        "ref/netstandard1.2/ja/System.Runtime.xml",
        "ref/netstandard1.2/ko/System.Runtime.xml",
        "ref/netstandard1.2/ru/System.Runtime.xml",
        "ref/netstandard1.2/zh-hans/System.Runtime.xml",
        "ref/netstandard1.2/zh-hant/System.Runtime.xml",
        "ref/netstandard1.3/System.Runtime.dll",
        "ref/netstandard1.3/System.Runtime.xml",
        "ref/netstandard1.3/de/System.Runtime.xml",
        "ref/netstandard1.3/es/System.Runtime.xml",
        "ref/netstandard1.3/fr/System.Runtime.xml",
        "ref/netstandard1.3/it/System.Runtime.xml",
        "ref/netstandard1.3/ja/System.Runtime.xml",
        "ref/netstandard1.3/ko/System.Runtime.xml",
        "ref/netstandard1.3/ru/System.Runtime.xml",
        "ref/netstandard1.3/zh-hans/System.Runtime.xml",
        "ref/netstandard1.3/zh-hant/System.Runtime.xml",
        "ref/netstandard1.5/System.Runtime.dll",
        "ref/netstandard1.5/System.Runtime.xml",
        "ref/netstandard1.5/de/System.Runtime.xml",
        "ref/netstandard1.5/es/System.Runtime.xml",
        "ref/netstandard1.5/fr/System.Runtime.xml",
        "ref/netstandard1.5/it/System.Runtime.xml",
        "ref/netstandard1.5/ja/System.Runtime.xml",
        "ref/netstandard1.5/ko/System.Runtime.xml",
        "ref/netstandard1.5/ru/System.Runtime.xml",
        "ref/netstandard1.5/zh-hans/System.Runtime.xml",
        "ref/netstandard1.5/zh-hant/System.Runtime.xml",
        "ref/portable-net45+win8+wp80+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.runtime.4.3.0.nupkg.sha512",
        "system.runtime.nuspec"
      ]
    },
    "System.Runtime.CompilerServices.Unsafe/4.4.0": {
      "sha512": "9dLLuBxr5GNmOfl2jSMcsHuteEg32BEfUotmmUkmZjpR3RpVHE8YQwt0ow3p6prwA1ME8WqDVZqrr8z6H8G+Kw==",
      "type": "package",
      "path": "system.runtime.compilerservices.unsafe/4.4.0",
      "files": [
        "LICENSE.TXT",
        "THIRD-PARTY-NOTICES.TXT",
        "lib/netstandard1.0/System.Runtime.CompilerServices.Unsafe.dll",
        "lib/netstandard1.0/System.Runtime.CompilerServices.Unsafe.xml",
        "lib/netstandard2.0/System.Runtime.CompilerServices.Unsafe.dll",
        "lib/netstandard2.0/System.Runtime.CompilerServices.Unsafe.xml",
        "ref/netstandard1.0/System.Runtime.CompilerServices.Unsafe.dll",
        "ref/netstandard1.0/System.Runtime.CompilerServices.Unsafe.xml",
        "ref/netstandard2.0/System.Runtime.CompilerServices.Unsafe.dll",
        "ref/netstandard2.0/System.Runtime.CompilerServices.Unsafe.xml",
        "system.runtime.compilerservices.unsafe.4.4.0.nupkg.sha512",
        "system.runtime.compilerservices.unsafe.nuspec",
        "useSharedDesignerContext.txt",
        "version.txt"
      ]
    },
    "System.Runtime.Extensions/4.3.0": {
      "sha512": "guW0uK0fn5fcJJ1tJVXYd7/1h5F+pea1r7FLSOz/f8vPEqbR2ZAknuRDvTQ8PzAilDveOxNjSfr0CHfIQfFk8g==",
      "type": "package",
      "path": "system.runtime.extensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.Runtime.Extensions.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.Runtime.Extensions.dll",
        "ref/netcore50/System.Runtime.Extensions.dll",
        "ref/netcore50/System.Runtime.Extensions.xml",
        "ref/netcore50/de/System.Runtime.Extensions.xml",
        "ref/netcore50/es/System.Runtime.Extensions.xml",
        "ref/netcore50/fr/System.Runtime.Extensions.xml",
        "ref/netcore50/it/System.Runtime.Extensions.xml",
        "ref/netcore50/ja/System.Runtime.Extensions.xml",
        "ref/netcore50/ko/System.Runtime.Extensions.xml",
        "ref/netcore50/ru/System.Runtime.Extensions.xml",
        "ref/netcore50/zh-hans/System.Runtime.Extensions.xml",
        "ref/netcore50/zh-hant/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/System.Runtime.Extensions.dll",
        "ref/netstandard1.0/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/de/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/es/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/fr/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/it/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/ja/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/ko/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/ru/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/zh-hans/System.Runtime.Extensions.xml",
        "ref/netstandard1.0/zh-hant/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/System.Runtime.Extensions.dll",
        "ref/netstandard1.3/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/de/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/es/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/fr/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/it/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/ja/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/ko/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/ru/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/zh-hans/System.Runtime.Extensions.xml",
        "ref/netstandard1.3/zh-hant/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/System.Runtime.Extensions.dll",
        "ref/netstandard1.5/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/de/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/es/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/fr/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/it/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/ja/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/ko/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/ru/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/zh-hans/System.Runtime.Extensions.xml",
        "ref/netstandard1.5/zh-hant/System.Runtime.Extensions.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.runtime.extensions.4.3.0.nupkg.sha512",
        "system.runtime.extensions.nuspec"
      ]
    },
    "System.Runtime.Handles/4.3.0": {
      "sha512": "OKiSUN7DmTWeYb3l51A7EYaeNMnvxwE249YtZz7yooT4gOZhmTjIn48KgSsw2k2lYdLgTKNJw/ZIfSElwDRVgg==",
      "type": "package",
      "path": "system.runtime.handles/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/_._",
        "ref/netstandard1.3/System.Runtime.Handles.dll",
        "ref/netstandard1.3/System.Runtime.Handles.xml",
        "ref/netstandard1.3/de/System.Runtime.Handles.xml",
        "ref/netstandard1.3/es/System.Runtime.Handles.xml",
        "ref/netstandard1.3/fr/System.Runtime.Handles.xml",
        "ref/netstandard1.3/it/System.Runtime.Handles.xml",
        "ref/netstandard1.3/ja/System.Runtime.Handles.xml",
        "ref/netstandard1.3/ko/System.Runtime.Handles.xml",
        "ref/netstandard1.3/ru/System.Runtime.Handles.xml",
        "ref/netstandard1.3/zh-hans/System.Runtime.Handles.xml",
        "ref/netstandard1.3/zh-hant/System.Runtime.Handles.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.runtime.handles.4.3.0.nupkg.sha512",
        "system.runtime.handles.nuspec"
      ]
    },
    "System.Runtime.InteropServices/4.3.0": {
      "sha512": "uv1ynXqiMK8mp1GM3jDqPCFN66eJ5w5XNomaK2XD+TuCroNTLFGeZ+WCmBMcBDyTFKou3P6cR6J/QsaqDp7fGQ==",
      "type": "package",
      "path": "system.runtime.interopservices/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/net462/System.Runtime.InteropServices.dll",
        "lib/net463/System.Runtime.InteropServices.dll",
        "lib/portable-net45+win8+wpa81/_._",
        "lib/win8/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/net462/System.Runtime.InteropServices.dll",
        "ref/net463/System.Runtime.InteropServices.dll",
        "ref/netcore50/System.Runtime.InteropServices.dll",
        "ref/netcore50/System.Runtime.InteropServices.xml",
        "ref/netcore50/de/System.Runtime.InteropServices.xml",
        "ref/netcore50/es/System.Runtime.InteropServices.xml",
        "ref/netcore50/fr/System.Runtime.InteropServices.xml",
        "ref/netcore50/it/System.Runtime.InteropServices.xml",
        "ref/netcore50/ja/System.Runtime.InteropServices.xml",
        "ref/netcore50/ko/System.Runtime.InteropServices.xml",
        "ref/netcore50/ru/System.Runtime.InteropServices.xml",
        "ref/netcore50/zh-hans/System.Runtime.InteropServices.xml",
        "ref/netcore50/zh-hant/System.Runtime.InteropServices.xml",
        "ref/netcoreapp1.1/System.Runtime.InteropServices.dll",
        "ref/netstandard1.1/System.Runtime.InteropServices.dll",
        "ref/netstandard1.1/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/de/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/es/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/fr/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/it/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/ja/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/ko/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/ru/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/zh-hans/System.Runtime.InteropServices.xml",
        "ref/netstandard1.1/zh-hant/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/System.Runtime.InteropServices.dll",
        "ref/netstandard1.2/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/de/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/es/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/fr/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/it/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/ja/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/ko/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/ru/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/zh-hans/System.Runtime.InteropServices.xml",
        "ref/netstandard1.2/zh-hant/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/System.Runtime.InteropServices.dll",
        "ref/netstandard1.3/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/de/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/es/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/fr/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/it/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/ja/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/ko/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/ru/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/zh-hans/System.Runtime.InteropServices.xml",
        "ref/netstandard1.3/zh-hant/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/System.Runtime.InteropServices.dll",
        "ref/netstandard1.5/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/de/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/es/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/fr/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/it/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/ja/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/ko/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/ru/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/zh-hans/System.Runtime.InteropServices.xml",
        "ref/netstandard1.5/zh-hant/System.Runtime.InteropServices.xml",
        "ref/portable-net45+win8+wpa81/_._",
        "ref/win8/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.runtime.interopservices.4.3.0.nupkg.sha512",
        "system.runtime.interopservices.nuspec"
      ]
    },
    "System.Runtime.Numerics/4.3.0": {
      "sha512": "yMH+MfdzHjy17l2KESnPiF2dwq7T+xLnSJar7slyimAkUh/gTrS9/UQOtv7xarskJ2/XDSNvfLGOBQPjL7PaHQ==",
      "type": "package",
      "path": "system.runtime.numerics/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.Runtime.Numerics.dll",
        "lib/netstandard1.3/System.Runtime.Numerics.dll",
        "lib/portable-net45+win8+wpa81/_._",
        "lib/win8/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Runtime.Numerics.dll",
        "ref/netcore50/System.Runtime.Numerics.xml",
        "ref/netcore50/de/System.Runtime.Numerics.xml",
        "ref/netcore50/es/System.Runtime.Numerics.xml",
        "ref/netcore50/fr/System.Runtime.Numerics.xml",
        "ref/netcore50/it/System.Runtime.Numerics.xml",
        "ref/netcore50/ja/System.Runtime.Numerics.xml",
        "ref/netcore50/ko/System.Runtime.Numerics.xml",
        "ref/netcore50/ru/System.Runtime.Numerics.xml",
        "ref/netcore50/zh-hans/System.Runtime.Numerics.xml",
        "ref/netcore50/zh-hant/System.Runtime.Numerics.xml",
        "ref/netstandard1.1/System.Runtime.Numerics.dll",
        "ref/netstandard1.1/System.Runtime.Numerics.xml",
        "ref/netstandard1.1/de/System.Runtime.Numerics.xml",
        "ref/netstandard1.1/es/System.Runtime.Numerics.xml",
        "ref/netstandard1.1/fr/System.Runtime.Numerics.xml",
        "ref/netstandard1.1/it/System.Runtime.Numerics.xml",
        "ref/netstandard1.1/ja/System.Runtime.Numerics.xml",
        "ref/netstandard1.1/ko/System.Runtime.Numerics.xml",
        "ref/netstandard1.1/ru/System.Runtime.Numerics.xml",
        "ref/netstandard1.1/zh-hans/System.Runtime.Numerics.xml",
        "ref/netstandard1.1/zh-hant/System.Runtime.Numerics.xml",
        "ref/portable-net45+win8+wpa81/_._",
        "ref/win8/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.runtime.numerics.4.3.0.nupkg.sha512",
        "system.runtime.numerics.nuspec"
      ]
    },
    "System.Security.Cryptography.Algorithms/4.3.0": {
      "sha512": "W1kd2Y8mYSCgc3ULTAZ0hOP2dSdG5YauTb1089T0/kRcN2MpSAW1izOFROrJgxSlMn3ArsgHXagigyi+ibhevg==",
      "type": "package",
      "path": "system.security.cryptography.algorithms/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Security.Cryptography.Algorithms.dll",
        "lib/net461/System.Security.Cryptography.Algorithms.dll",
        "lib/net463/System.Security.Cryptography.Algorithms.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Security.Cryptography.Algorithms.dll",
        "ref/net461/System.Security.Cryptography.Algorithms.dll",
        "ref/net463/System.Security.Cryptography.Algorithms.dll",
        "ref/netstandard1.3/System.Security.Cryptography.Algorithms.dll",
        "ref/netstandard1.4/System.Security.Cryptography.Algorithms.dll",
        "ref/netstandard1.6/System.Security.Cryptography.Algorithms.dll",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/osx/lib/netstandard1.6/System.Security.Cryptography.Algorithms.dll",
        "runtimes/unix/lib/netstandard1.6/System.Security.Cryptography.Algorithms.dll",
        "runtimes/win/lib/net46/System.Security.Cryptography.Algorithms.dll",
        "runtimes/win/lib/net461/System.Security.Cryptography.Algorithms.dll",
        "runtimes/win/lib/net463/System.Security.Cryptography.Algorithms.dll",
        "runtimes/win/lib/netcore50/System.Security.Cryptography.Algorithms.dll",
        "runtimes/win/lib/netstandard1.6/System.Security.Cryptography.Algorithms.dll",
        "system.security.cryptography.algorithms.4.3.0.nupkg.sha512",
        "system.security.cryptography.algorithms.nuspec"
      ]
    },
    "System.Security.Cryptography.Cng/4.3.0": {
      "sha512": "03idZOqFlsKRL4W+LuCpJ6dBYDUWReug6lZjBa3uJWnk5sPCUXckocevTaUA8iT/MFSrY/2HXkOt753xQ/cf8g==",
      "type": "package",
      "path": "system.security.cryptography.cng/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/net46/System.Security.Cryptography.Cng.dll",
        "lib/net461/System.Security.Cryptography.Cng.dll",
        "lib/net463/System.Security.Cryptography.Cng.dll",
        "ref/net46/System.Security.Cryptography.Cng.dll",
        "ref/net461/System.Security.Cryptography.Cng.dll",
        "ref/net463/System.Security.Cryptography.Cng.dll",
        "ref/netstandard1.3/System.Security.Cryptography.Cng.dll",
        "ref/netstandard1.4/System.Security.Cryptography.Cng.dll",
        "ref/netstandard1.6/System.Security.Cryptography.Cng.dll",
        "runtimes/unix/lib/netstandard1.6/System.Security.Cryptography.Cng.dll",
        "runtimes/win/lib/net46/System.Security.Cryptography.Cng.dll",
        "runtimes/win/lib/net461/System.Security.Cryptography.Cng.dll",
        "runtimes/win/lib/net463/System.Security.Cryptography.Cng.dll",
        "runtimes/win/lib/netstandard1.4/System.Security.Cryptography.Cng.dll",
        "runtimes/win/lib/netstandard1.6/System.Security.Cryptography.Cng.dll",
        "system.security.cryptography.cng.4.3.0.nupkg.sha512",
        "system.security.cryptography.cng.nuspec"
      ]
    },
    "System.Security.Cryptography.Csp/4.3.0": {
      "sha512": "X4s/FCkEUnRGnwR3aSfVIkldBmtURMhmexALNTwpjklzxWU7yjMk7GHLKOZTNkgnWnE0q7+BCf9N2LVRWxewaA==",
      "type": "package",
      "path": "system.security.cryptography.csp/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Security.Cryptography.Csp.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Security.Cryptography.Csp.dll",
        "ref/netstandard1.3/System.Security.Cryptography.Csp.dll",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/unix/lib/netstandard1.3/System.Security.Cryptography.Csp.dll",
        "runtimes/win/lib/net46/System.Security.Cryptography.Csp.dll",
        "runtimes/win/lib/netcore50/_._",
        "runtimes/win/lib/netstandard1.3/System.Security.Cryptography.Csp.dll",
        "system.security.cryptography.csp.4.3.0.nupkg.sha512",
        "system.security.cryptography.csp.nuspec"
      ]
    },
    "System.Security.Cryptography.Encoding/4.3.0": {
      "sha512": "1DEWjZZly9ae9C79vFwqaO5kaOlI5q+3/55ohmq/7dpDyDfc8lYe7YVxJUZ5MF/NtbkRjwFRo14yM4OEo9EmDw==",
      "type": "package",
      "path": "system.security.cryptography.encoding/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Security.Cryptography.Encoding.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Security.Cryptography.Encoding.dll",
        "ref/netstandard1.3/System.Security.Cryptography.Encoding.dll",
        "ref/netstandard1.3/System.Security.Cryptography.Encoding.xml",
        "ref/netstandard1.3/de/System.Security.Cryptography.Encoding.xml",
        "ref/netstandard1.3/es/System.Security.Cryptography.Encoding.xml",
        "ref/netstandard1.3/fr/System.Security.Cryptography.Encoding.xml",
        "ref/netstandard1.3/it/System.Security.Cryptography.Encoding.xml",
        "ref/netstandard1.3/ja/System.Security.Cryptography.Encoding.xml",
        "ref/netstandard1.3/ko/System.Security.Cryptography.Encoding.xml",
        "ref/netstandard1.3/ru/System.Security.Cryptography.Encoding.xml",
        "ref/netstandard1.3/zh-hans/System.Security.Cryptography.Encoding.xml",
        "ref/netstandard1.3/zh-hant/System.Security.Cryptography.Encoding.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/unix/lib/netstandard1.3/System.Security.Cryptography.Encoding.dll",
        "runtimes/win/lib/net46/System.Security.Cryptography.Encoding.dll",
        "runtimes/win/lib/netstandard1.3/System.Security.Cryptography.Encoding.dll",
        "system.security.cryptography.encoding.4.3.0.nupkg.sha512",
        "system.security.cryptography.encoding.nuspec"
      ]
    },
    "System.Security.Cryptography.OpenSsl/4.3.0": {
      "sha512": "h4CEgOgv5PKVF/HwaHzJRiVboL2THYCou97zpmhjghx5frc7fIvlkY1jL+lnIQyChrJDMNEXS6r7byGif8Cy4w==",
      "type": "package",
      "path": "system.security.cryptography.openssl/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/netstandard1.6/System.Security.Cryptography.OpenSsl.dll",
        "ref/netstandard1.6/System.Security.Cryptography.OpenSsl.dll",
        "runtimes/unix/lib/netstandard1.6/System.Security.Cryptography.OpenSsl.dll",
        "system.security.cryptography.openssl.4.3.0.nupkg.sha512",
        "system.security.cryptography.openssl.nuspec"
      ]
    },
    "System.Security.Cryptography.Primitives/4.3.0": {
      "sha512": "7bDIyVFNL/xKeFHjhobUAQqSpJq9YTOpbEs6mR233Et01STBMXNAc/V+BM6dwYGc95gVh/Zf+iVXWzj3mE8DWg==",
      "type": "package",
      "path": "system.security.cryptography.primitives/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Security.Cryptography.Primitives.dll",
        "lib/netstandard1.3/System.Security.Cryptography.Primitives.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Security.Cryptography.Primitives.dll",
        "ref/netstandard1.3/System.Security.Cryptography.Primitives.dll",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.security.cryptography.primitives.4.3.0.nupkg.sha512",
        "system.security.cryptography.primitives.nuspec"
      ]
    },
    "System.Security.Cryptography.X509Certificates/4.3.0": {
      "sha512": "t2Tmu6Y2NtJ2um0RtcuhP7ZdNNxXEgUm2JeoA/0NvlMjAhKCnM1NX07TDl3244mVp3QU6LPEhT3HTtH1uF7IYw==",
      "type": "package",
      "path": "system.security.cryptography.x509certificates/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Security.Cryptography.X509Certificates.dll",
        "lib/net461/System.Security.Cryptography.X509Certificates.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Security.Cryptography.X509Certificates.dll",
        "ref/net461/System.Security.Cryptography.X509Certificates.dll",
        "ref/netstandard1.3/System.Security.Cryptography.X509Certificates.dll",
        "ref/netstandard1.3/System.Security.Cryptography.X509Certificates.xml",
        "ref/netstandard1.3/de/System.Security.Cryptography.X509Certificates.xml",
        "ref/netstandard1.3/es/System.Security.Cryptography.X509Certificates.xml",
        "ref/netstandard1.3/fr/System.Security.Cryptography.X509Certificates.xml",
        "ref/netstandard1.3/it/System.Security.Cryptography.X509Certificates.xml",
        "ref/netstandard1.3/ja/System.Security.Cryptography.X509Certificates.xml",
        "ref/netstandard1.3/ko/System.Security.Cryptography.X509Certificates.xml",
        "ref/netstandard1.3/ru/System.Security.Cryptography.X509Certificates.xml",
        "ref/netstandard1.3/zh-hans/System.Security.Cryptography.X509Certificates.xml",
        "ref/netstandard1.3/zh-hant/System.Security.Cryptography.X509Certificates.xml",
        "ref/netstandard1.4/System.Security.Cryptography.X509Certificates.dll",
        "ref/netstandard1.4/System.Security.Cryptography.X509Certificates.xml",
        "ref/netstandard1.4/de/System.Security.Cryptography.X509Certificates.xml",
        "ref/netstandard1.4/es/System.Security.Cryptography.X509Certificates.xml",
        "ref/netstandard1.4/fr/System.Security.Cryptography.X509Certificates.xml",
        "ref/netstandard1.4/it/System.Security.Cryptography.X509Certificates.xml",
        "ref/netstandard1.4/ja/System.Security.Cryptography.X509Certificates.xml",
        "ref/netstandard1.4/ko/System.Security.Cryptography.X509Certificates.xml",
        "ref/netstandard1.4/ru/System.Security.Cryptography.X509Certificates.xml",
        "ref/netstandard1.4/zh-hans/System.Security.Cryptography.X509Certificates.xml",
        "ref/netstandard1.4/zh-hant/System.Security.Cryptography.X509Certificates.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/unix/lib/netstandard1.6/System.Security.Cryptography.X509Certificates.dll",
        "runtimes/win/lib/net46/System.Security.Cryptography.X509Certificates.dll",
        "runtimes/win/lib/net461/System.Security.Cryptography.X509Certificates.dll",
        "runtimes/win/lib/netcore50/System.Security.Cryptography.X509Certificates.dll",
        "runtimes/win/lib/netstandard1.6/System.Security.Cryptography.X509Certificates.dll",
        "system.security.cryptography.x509certificates.4.3.0.nupkg.sha512",
        "system.security.cryptography.x509certificates.nuspec"
      ]
    },
    "System.Text.Encoding/4.3.0": {
      "sha512": "BiIg+KWaSDOITze6jGQynxg64naAPtqGHBwDrLaCtixsa5bKiR8dpPOHA7ge3C0JJQizJE+sfkz1wV+BAKAYZw==",
      "type": "package",
      "path": "system.text.encoding/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Text.Encoding.dll",
        "ref/netcore50/System.Text.Encoding.xml",
        "ref/netcore50/de/System.Text.Encoding.xml",
        "ref/netcore50/es/System.Text.Encoding.xml",
        "ref/netcore50/fr/System.Text.Encoding.xml",
        "ref/netcore50/it/System.Text.Encoding.xml",
        "ref/netcore50/ja/System.Text.Encoding.xml",
        "ref/netcore50/ko/System.Text.Encoding.xml",
        "ref/netcore50/ru/System.Text.Encoding.xml",
        "ref/netcore50/zh-hans/System.Text.Encoding.xml",
        "ref/netcore50/zh-hant/System.Text.Encoding.xml",
        "ref/netstandard1.0/System.Text.Encoding.dll",
        "ref/netstandard1.0/System.Text.Encoding.xml",
        "ref/netstandard1.0/de/System.Text.Encoding.xml",
        "ref/netstandard1.0/es/System.Text.Encoding.xml",
        "ref/netstandard1.0/fr/System.Text.Encoding.xml",
        "ref/netstandard1.0/it/System.Text.Encoding.xml",
        "ref/netstandard1.0/ja/System.Text.Encoding.xml",
        "ref/netstandard1.0/ko/System.Text.Encoding.xml",
        "ref/netstandard1.0/ru/System.Text.Encoding.xml",
        "ref/netstandard1.0/zh-hans/System.Text.Encoding.xml",
        "ref/netstandard1.0/zh-hant/System.Text.Encoding.xml",
        "ref/netstandard1.3/System.Text.Encoding.dll",
        "ref/netstandard1.3/System.Text.Encoding.xml",
        "ref/netstandard1.3/de/System.Text.Encoding.xml",
        "ref/netstandard1.3/es/System.Text.Encoding.xml",
        "ref/netstandard1.3/fr/System.Text.Encoding.xml",
        "ref/netstandard1.3/it/System.Text.Encoding.xml",
        "ref/netstandard1.3/ja/System.Text.Encoding.xml",
        "ref/netstandard1.3/ko/System.Text.Encoding.xml",
        "ref/netstandard1.3/ru/System.Text.Encoding.xml",
        "ref/netstandard1.3/zh-hans/System.Text.Encoding.xml",
        "ref/netstandard1.3/zh-hant/System.Text.Encoding.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.text.encoding.4.3.0.nupkg.sha512",
        "system.text.encoding.nuspec"
      ]
    },
    "System.Text.Encoding.Extensions/4.3.0": {
      "sha512": "YVMK0Bt/A43RmwizJoZ22ei2nmrhobgeiYwFzC4YAN+nue8RF6djXDMog0UCn+brerQoYVyaS+ghy9P/MUVcmw==",
      "type": "package",
      "path": "system.text.encoding.extensions/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Text.Encoding.Extensions.dll",
        "ref/netcore50/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/de/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/es/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/fr/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/it/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/ja/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/ko/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/ru/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/zh-hans/System.Text.Encoding.Extensions.xml",
        "ref/netcore50/zh-hant/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/System.Text.Encoding.Extensions.dll",
        "ref/netstandard1.0/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/de/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/es/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/fr/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/it/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/ja/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/ko/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/ru/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/zh-hans/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.0/zh-hant/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/System.Text.Encoding.Extensions.dll",
        "ref/netstandard1.3/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/de/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/es/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/fr/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/it/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/ja/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/ko/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/ru/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/zh-hans/System.Text.Encoding.Extensions.xml",
        "ref/netstandard1.3/zh-hant/System.Text.Encoding.Extensions.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.text.encoding.extensions.4.3.0.nupkg.sha512",
        "system.text.encoding.extensions.nuspec"
      ]
    },
    "System.Threading/4.3.0": {
      "sha512": "VkUS0kOBcUf3Wwm0TSbrevDDZ6BlM+b/HRiapRFWjM5O0NS0LviG0glKmFK+hhPDd1XFeSdU1GmlLhb2CoVpIw==",
      "type": "package",
      "path": "system.threading/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/netcore50/System.Threading.dll",
        "lib/netstandard1.3/System.Threading.dll",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Threading.dll",
        "ref/netcore50/System.Threading.xml",
        "ref/netcore50/de/System.Threading.xml",
        "ref/netcore50/es/System.Threading.xml",
        "ref/netcore50/fr/System.Threading.xml",
        "ref/netcore50/it/System.Threading.xml",
        "ref/netcore50/ja/System.Threading.xml",
        "ref/netcore50/ko/System.Threading.xml",
        "ref/netcore50/ru/System.Threading.xml",
        "ref/netcore50/zh-hans/System.Threading.xml",
        "ref/netcore50/zh-hant/System.Threading.xml",
        "ref/netstandard1.0/System.Threading.dll",
        "ref/netstandard1.0/System.Threading.xml",
        "ref/netstandard1.0/de/System.Threading.xml",
        "ref/netstandard1.0/es/System.Threading.xml",
        "ref/netstandard1.0/fr/System.Threading.xml",
        "ref/netstandard1.0/it/System.Threading.xml",
        "ref/netstandard1.0/ja/System.Threading.xml",
        "ref/netstandard1.0/ko/System.Threading.xml",
        "ref/netstandard1.0/ru/System.Threading.xml",
        "ref/netstandard1.0/zh-hans/System.Threading.xml",
        "ref/netstandard1.0/zh-hant/System.Threading.xml",
        "ref/netstandard1.3/System.Threading.dll",
        "ref/netstandard1.3/System.Threading.xml",
        "ref/netstandard1.3/de/System.Threading.xml",
        "ref/netstandard1.3/es/System.Threading.xml",
        "ref/netstandard1.3/fr/System.Threading.xml",
        "ref/netstandard1.3/it/System.Threading.xml",
        "ref/netstandard1.3/ja/System.Threading.xml",
        "ref/netstandard1.3/ko/System.Threading.xml",
        "ref/netstandard1.3/ru/System.Threading.xml",
        "ref/netstandard1.3/zh-hans/System.Threading.xml",
        "ref/netstandard1.3/zh-hant/System.Threading.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "runtimes/aot/lib/netcore50/System.Threading.dll",
        "system.threading.4.3.0.nupkg.sha512",
        "system.threading.nuspec"
      ]
    },
    "System.Threading.Tasks/4.3.0": {
      "sha512": "LbSxKEdOUhVe8BezB/9uOGGppt+nZf6e1VFyw6v3DN6lqitm0OSn2uXMOdtP0M3W4iMcqcivm2J6UgqiwwnXiA==",
      "type": "package",
      "path": "system.threading.tasks/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net45/_._",
        "lib/portable-net45+win8+wp8+wpa81/_._",
        "lib/win8/_._",
        "lib/wp80/_._",
        "lib/wpa81/_._",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net45/_._",
        "ref/netcore50/System.Threading.Tasks.dll",
        "ref/netcore50/System.Threading.Tasks.xml",
        "ref/netcore50/de/System.Threading.Tasks.xml",
        "ref/netcore50/es/System.Threading.Tasks.xml",
        "ref/netcore50/fr/System.Threading.Tasks.xml",
        "ref/netcore50/it/System.Threading.Tasks.xml",
        "ref/netcore50/ja/System.Threading.Tasks.xml",
        "ref/netcore50/ko/System.Threading.Tasks.xml",
        "ref/netcore50/ru/System.Threading.Tasks.xml",
        "ref/netcore50/zh-hans/System.Threading.Tasks.xml",
        "ref/netcore50/zh-hant/System.Threading.Tasks.xml",
        "ref/netstandard1.0/System.Threading.Tasks.dll",
        "ref/netstandard1.0/System.Threading.Tasks.xml",
        "ref/netstandard1.0/de/System.Threading.Tasks.xml",
        "ref/netstandard1.0/es/System.Threading.Tasks.xml",
        "ref/netstandard1.0/fr/System.Threading.Tasks.xml",
        "ref/netstandard1.0/it/System.Threading.Tasks.xml",
        "ref/netstandard1.0/ja/System.Threading.Tasks.xml",
        "ref/netstandard1.0/ko/System.Threading.Tasks.xml",
        "ref/netstandard1.0/ru/System.Threading.Tasks.xml",
        "ref/netstandard1.0/zh-hans/System.Threading.Tasks.xml",
        "ref/netstandard1.0/zh-hant/System.Threading.Tasks.xml",
        "ref/netstandard1.3/System.Threading.Tasks.dll",
        "ref/netstandard1.3/System.Threading.Tasks.xml",
        "ref/netstandard1.3/de/System.Threading.Tasks.xml",
        "ref/netstandard1.3/es/System.Threading.Tasks.xml",
        "ref/netstandard1.3/fr/System.Threading.Tasks.xml",
        "ref/netstandard1.3/it/System.Threading.Tasks.xml",
        "ref/netstandard1.3/ja/System.Threading.Tasks.xml",
        "ref/netstandard1.3/ko/System.Threading.Tasks.xml",
        "ref/netstandard1.3/ru/System.Threading.Tasks.xml",
        "ref/netstandard1.3/zh-hans/System.Threading.Tasks.xml",
        "ref/netstandard1.3/zh-hant/System.Threading.Tasks.xml",
        "ref/portable-net45+win8+wp8+wpa81/_._",
        "ref/win8/_._",
        "ref/wp80/_._",
        "ref/wpa81/_._",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.threading.tasks.4.3.0.nupkg.sha512",
        "system.threading.tasks.nuspec"
      ]
    },
    "System.Threading.Thread/4.3.0": {
      "sha512": "OHmbT+Zz065NKII/ZHcH9XO1dEuLGI1L2k7uYss+9C1jLxTC9kTZZuzUOyXHayRk+dft9CiDf3I/QZ0t8JKyBQ==",
      "type": "package",
      "path": "system.threading.thread/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Threading.Thread.dll",
        "lib/netcore50/_._",
        "lib/netstandard1.3/System.Threading.Thread.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Threading.Thread.dll",
        "ref/netstandard1.3/System.Threading.Thread.dll",
        "ref/netstandard1.3/System.Threading.Thread.xml",
        "ref/netstandard1.3/de/System.Threading.Thread.xml",
        "ref/netstandard1.3/es/System.Threading.Thread.xml",
        "ref/netstandard1.3/fr/System.Threading.Thread.xml",
        "ref/netstandard1.3/it/System.Threading.Thread.xml",
        "ref/netstandard1.3/ja/System.Threading.Thread.xml",
        "ref/netstandard1.3/ko/System.Threading.Thread.xml",
        "ref/netstandard1.3/ru/System.Threading.Thread.xml",
        "ref/netstandard1.3/zh-hans/System.Threading.Thread.xml",
        "ref/netstandard1.3/zh-hant/System.Threading.Thread.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.threading.thread.4.3.0.nupkg.sha512",
        "system.threading.thread.nuspec"
      ]
    },
    "System.Threading.ThreadPool/4.3.0": {
      "sha512": "k/+g4b7vjdd4aix83sTgC9VG6oXYKAktSfNIJUNGxPEj7ryEOfzHHhfnmsZvjxawwcD9HyWXKCXmPjX8U4zeSw==",
      "type": "package",
      "path": "system.threading.threadpool/4.3.0",
      "files": [
        "ThirdPartyNotices.txt",
        "dotnet_library_license.txt",
        "lib/MonoAndroid10/_._",
        "lib/MonoTouch10/_._",
        "lib/net46/System.Threading.ThreadPool.dll",
        "lib/netcore50/_._",
        "lib/netstandard1.3/System.Threading.ThreadPool.dll",
        "lib/xamarinios10/_._",
        "lib/xamarinmac20/_._",
        "lib/xamarintvos10/_._",
        "lib/xamarinwatchos10/_._",
        "ref/MonoAndroid10/_._",
        "ref/MonoTouch10/_._",
        "ref/net46/System.Threading.ThreadPool.dll",
        "ref/netstandard1.3/System.Threading.ThreadPool.dll",
        "ref/netstandard1.3/System.Threading.ThreadPool.xml",
        "ref/netstandard1.3/de/System.Threading.ThreadPool.xml",
        "ref/netstandard1.3/es/System.Threading.ThreadPool.xml",
        "ref/netstandard1.3/fr/System.Threading.ThreadPool.xml",
        "ref/netstandard1.3/it/System.Threading.ThreadPool.xml",
        "ref/netstandard1.3/ja/System.Threading.ThreadPool.xml",
        "ref/netstandard1.3/ko/System.Threading.ThreadPool.xml",
        "ref/netstandard1.3/ru/System.Threading.ThreadPool.xml",
        "ref/netstandard1.3/zh-hans/System.Threading.ThreadPool.xml",
        "ref/netstandard1.3/zh-hant/System.Threading.ThreadPool.xml",
        "ref/xamarinios10/_._",
        "ref/xamarinmac20/_._",
        "ref/xamarintvos10/_._",
        "ref/xamarinwatchos10/_._",
        "system.threading.threadpool.4.3.0.nupkg.sha512",
        "system.threading.threadpool.nuspec"
      ]
    }
  },
  "projectFileDependencyGroups": {
    ".NETCoreApp,Version=v2.0": [
      "Accord.MachineLearning >= 3.8.0",
      "Google.Apis.Oauth2.v2 >= 1.33.0.1134",
      "Microsoft.Extensions.Configuration >= 2.0.1",
      "Microsoft.NETCore.App >= 2.0.0",
      "Newtonsoft.Json >= 11.0.1"
    ]
  },
  "packageFolders": {
    "C:\\Users\\Mats\\.nuget\\packages\\": {},
    "C:\\Program Files\\dotnet\\sdk\\NuGetFallbackFolder": {}
  },
  "project": {
    "version": "1.0.0",
    "restore": {
      "projectUniqueName": "D:\\Skoleting\\master\\masterDotnet\\master\\master.csproj",
      "projectName": "master",
      "projectPath": "D:\\Skoleting\\master\\masterDotnet\\master\\master.csproj",
      "packagesPath": "C:\\Users\\Mats\\.nuget\\packages\\",
      "outputPath": "D:\\Skoleting\\master\\masterDotnet\\master\\obj\\",
      "projectStyle": "PackageReference",
      "fallbackFolders": [
        "C:\\Program Files\\dotnet\\sdk\\NuGetFallbackFolder"
      ],
      "configFilePaths": [
        "C:\\Users\\Mats\\AppData\\Roaming\\NuGet\\NuGet.Config",
        "C:\\Program Files (x86)\\NuGet\\Config\\Microsoft.VisualStudio.Offline.config"
      ],
      "originalTargetFrameworks": [
        "netcoreapp2.0"
      ],
      "sources": {
        "C:\\Program Files (x86)\\Microsoft SDKs\\NuGetPackages\\": {},
        "https://api.nuget.org/v3/index.json": {}
      },
      "frameworks": {
        "netcoreapp2.0": {
          "projectReferences": {}
        }
      },
      "warningProperties": {
        "warnAsError": [
          "NU1605"
        ]
      }
    },
    "frameworks": {
      "netcoreapp2.0": {
        "dependencies": {
          "Accord.MachineLearning": {
            "target": "Package",
            "version": "[3.8.0, )"
          },
          "Google.Apis.Oauth2.v2": {
            "target": "Package",
            "version": "[1.33.0.1134, )"
          },
          "Microsoft.Extensions.Configuration": {
            "target": "Package",
            "version": "[2.0.1, )"
          },
          "Microsoft.NETCore.App": {
            "target": "Package",
            "version": "[2.0.0, )",
            "autoReferenced": true
          },
          "Newtonsoft.Json": {
            "target": "Package",
            "version": "[11.0.1, )"
          }
        },
        "imports": [
          "net461"
        ],
        "assetTargetFallback": true,
        "warn": true
      }
    }
  }
}






master – Kopi/masterDotnet/master/performanceTesting.cs

using System;
using System.Collections.Generic;
using System.Text;
using System.IO;
using master.Selection;
using System.Linq;
using System.Diagnostics;

namespace master
{
    static class performanceTesting
    {
        public static void testPerformance(string fbT, string selectorType, List<INotification> notifications, int minConstraint, int maxConstraint, int step, SpotifyData data)
        {
            long totalCost = 0;
            double totalScore = 0;
            int maxCost = 0;
            foreach (var not in notifications)
            {
                totalCost += not.DataCost;
                totalScore += not.Score;
                if (not.DataCost > maxCost)
                {
                    maxCost = not.DataCost;
                }
            }

            string filename = $"{fbT}{selectorType}Test_{notifications.Count}notifications_{minConstraint},{totalCost},{step},{maxCost}.csv";
            Console.WriteLine($"Writing to file: {filename}");
            using (StreamWriter file = new StreamWriter($"/home/matsj54/testResults/{filename}"))
            {
                var inVal = new List<INotification>(notifications);
                file.WriteLine($"constraint,score,cost,numberofitems,timeMS");
                for (long constraint = maxConstraint; constraint >= minConstraint; constraint -= step)
                {
                    try
                    {
                        Console.WriteLine($"On loop {(constraint - minConstraint) / step}");
                        if (constraint >= totalCost)
                        {
                            file.WriteLine($"{constraint},{totalScore},{totalCost},{notifications.Count},0");
                            continue;
                        }
                        Selector selector = getSelector(selectorType, inVal, constraint, data);
                        try
                        {
                            var stopWatch = new Stopwatch();
                            stopWatch.Start();
                            var selection = selector.getSelection();
                            stopWatch.Stop();
                            Console.WriteLine($"{constraint},{selection.Sum(elem => elem.Score)},{selection.Sum(elem => elem.DataCost)},{selection.Length},{stopWatch.ElapsedMilliseconds}");
                            file.WriteLine($"{constraint},{selection.Sum(elem => elem.Score)},{selection.Sum(elem => elem.DataCost)},{selection.Length},{stopWatch.ElapsedMilliseconds}");
                        }
                        catch (OutOfMemoryException e)
                        {
                            break;
                        }
                    }
                    catch(Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                }
            }
        }

        private static Selector getSelector(string selector, List<INotification> notifications, long constraint, SpotifyData data)
        {
            switch (selector)
            {
                case "greedy":
                    return new GreedySelector(notifications, constraint);
                case "dynamic":
                    return new DynamicSelector(notifications, constraint);
                case "FIFO":
                    return new FIFOSelector(notifications, constraint, data);
                default:
                    return new GreedySelector(notifications, constraint);
            }  
        }
    }
}
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using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;

namespace master.Selection
{
    class DynamicSelector : Selector
    {
        private int[,] M;
        private bool[,] keep;
        private INotification[] relevantNotifications;

        public DynamicSelector(List<INotification> unsortedNotifications, long dataconstraint) : base(unsortedNotifications, dataconstraint)
        {
        }

        public override INotification[] getSelection()
        {
            DP();
            var retList = new List<INotification>();
            long k = dataConstraint;
            for (int i = relevantNotifications.Length - 1; i >= 0; i--)
            {
                if (keep[i, k])
                {
                    retList.Add(relevantNotifications[i]);
                    k -= relevantNotifications[i].DataCost;
                }
            }
            Console.WriteLine($"Capacity: {dataConstraint}, best score: {retList.Sum(elem => elem.Score)}, total used: {retList.Sum(elem => elem.DataCost)}");
            /*
            foreach (var elem in retList)
            {
                Console.WriteLine($"Dynamic selection: {elem.Uri}, {elem.Score}, {elem.DataCost}");
            }
            */
            return retList.ToArray();
        }

        private void DP()
        {
            relevantNotifications = notifications.Where(notification => notification.DataCost < dataConstraint).ToArray();
            var nots = relevantNotifications;
            if (dataConstraint == 0 || nots.Length == 0)
            {
                return;
            }
            Array.Sort(nots, notificationComparer);
            var old = new double[dataConstraint + 1];
            var curr = new double[0];
            keep = new bool[nots.Length, dataConstraint + 1];
            /*
            for (int j = 0; j <= dataConstraint; j++)
            {
                M[0, j] = 0;
            }
            */

            for (int i = 0; i < nots.Length; i++)
            {
                try
                {
                    curr = new double[dataConstraint + 1];
                }
                catch (Exception e)
                {
                    Console.WriteLine(e.Message);
                    Console.WriteLine(e.StackTrace);
                }
                //Console.WriteLine(GC.GetTotalMemory(true));
                try
                {
                    for (int j = 0; j <= dataConstraint; j++)
                    {
                        // Special case to avoid index out of range
                        if (i == 0)
                        {
                            if (nots[i].DataCost > j)
                            {
                                curr[j] = 0;
                                keep[i, j] = false;
                            }
                            else
                            {
                                curr[j] = nots[i].Score;
                                keep[i, j] = true;
                            }
                            continue;
                        }
                        if (nots[i].DataCost > j)
                        {
                            curr[j] = old[j];
                            keep[i, j] = false;
                        }
                        else
                        {
                            double opt1 = old[j];
                            double opt2 = old[j - nots[i].DataCost] + nots[i].Score;
                            if (opt1 > opt2)
                            {
                                curr[j] = opt1;
                                keep[i, j] = false;
                            }
                            else
                            {
                                curr[j] = opt2;
                                keep[i, j] = true;
                            }
                        }
                    }
                }
                catch (Exception e)
                {
                    Console.WriteLine(e.Message);
                    Console.WriteLine(e.StackTrace);
                    System.Environment.Exit(0);
                }
                old = curr;
            }
        }

        private int notificationComparer(INotification notX, INotification notY)
        {
            return notX.DataCost - notY.DataCost;
        }

        public override INotification[] nextBatch()
        {
            throw new NotImplementedException();
        }

    }
}
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using System;
using System.Collections.Generic;
using System.Linq;
using System.Net.Http;
using System.Text;
using System.IO;
using Newtonsoft.Json.Linq;

namespace master.Selection
{
    class FIFOSelector : Selector
    {
        private List<INotification> sortedArray;
        private SpotifyData data;

        public FIFOSelector(List<INotification> unsortedNotifications, long dataconstraint, SpotifyData data) : base(unsortedNotifications, dataconstraint)
        {
            this.data = data;
        }

        public override INotification[] getSelection()
        {
            orderNotifications();
            long totalData = 0;
            int i = 0;
            var retVal = new List<INotification>();
            while (totalData < dataConstraint && sortedArray.Count > 0)
            {
                var next = sortedArray[i];
                i++;
                if (i >= sortedArray.Count)
                {
                    break;
                }
                if (totalData + next.DataCost > dataConstraint)
                {
                    continue;
                }
                retVal.Add(next);
                totalData += next.DataCost;
            }
            /*
            foreach (var elem in retVal)
            {
                Console.WriteLine($"greedy selection: {elem.Uri}, {elem.Score}, {elem.DataCost}");
            }
            */
            //double totalscore = retVal.Sum(elem => elem.Score);
            return retVal.ToArray();
        }

        public override INotification[] nextBatch()
        {
            if (sortedArray.Count <= 0)
            {
                throw new SelectionException();
            }
            var retVal = sortedArray[sortedArray.Count - 1];
            sortedArray.RemoveAt(sortedArray.Count - 1);
            return new INotification[] { retVal };
        }

        public void orderNotifications()
        {
            var items = new List<INotification>(notifications);
            items.Sort(compareNotificationsDate);
            this.sortedArray = items;
        }

        public DateTime GetReleaseDate(INotification not)
        {
            JObject notObj = data.GetSpotifyResource(not.Uri);
            string dateString = "";
            string precision = "";
            switch (not.Uri.Split(':')[1])
            {
                case "album":
                    dateString = notObj["release_date"].ToString();
                    precision = notObj["release_date_precision"].ToString();
                    break;
                case "track":
                    dateString = notObj["album"]["release_date"].ToString();
                    precision = notObj["album"]["release_date_precision"].ToString();
                    break;
            }

            int year = 1;
            int month = 1;
            int day = 1;
            switch (precision)
            {
                case "year":
                    year = int.Parse(dateString);
                    break;
                case "month":
                    string[] monthSplit = dateString.Split("-");
                    year = int.Parse(monthSplit[0]);
                    month = int.Parse(monthSplit[1]);
                    break;
                case "day":
                    string[] daySplit = dateString.Split("-");
                    year = int.Parse(daySplit[0]);
                    month = int.Parse(daySplit[1]);
                    day = int.Parse(daySplit[2]);
                    break;
            }

            return new DateTime(year, month, day);
        }

        private int compareNotificationsDate(INotification notX, INotification notY)
        {
            try
            {
                DateTime dateX = GetReleaseDate(notX);
                DateTime dateY = GetReleaseDate(notY);

                if (dateX < dateY)
                {
                    return -1;
                }
                else if (dateX == dateY)
                {
                    return 0;
                }
                return 1;
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return 0;
        }

    }
}
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using System;
using System.Collections.Generic;
using System.Linq;
using System.Net.Http;
using System.Text;
using System.IO;

namespace master.Selection
{
    class GreedySelector : Selector
    {
        private List<INotification> sortedArray;

        public GreedySelector(List<INotification> unsortedNotifications, long dataconstraint) : base(unsortedNotifications, dataconstraint)
        {
        }

        public override INotification[] getSelection()
        {
            orderNotifications();
            long totalData = 0;
            int i = 0;
            var retVal = new List<INotification>();
            while(totalData < dataConstraint && sortedArray.Count > 0)
            {
                var next = sortedArray[i];
                i++;
                if (i >= sortedArray.Count)
                {
                    break;
                }
                if (totalData + next.DataCost > dataConstraint)
                {
                    continue;
                }
                retVal.Add(next);
                totalData += next.DataCost;
            }
            /*
            foreach (var elem in retVal)
            {
                Console.WriteLine($"greedy selection: {elem.Uri}, {elem.Score}, {elem.DataCost}");
            }
            */
            double totalscore = retVal.Sum(elem => elem.Score);
            return retVal.ToArray();
        }

        public override INotification[] nextBatch()
        {
            if (sortedArray.Count <= 0)
            {
                throw new SelectionException();
            }
            var retVal = sortedArray[sortedArray.Count-1];
            sortedArray.RemoveAt(sortedArray.Count - 1);
            return new INotification[] { retVal};
        }

        public void orderNotifications()
        {
            var items = new List<INotification>(notifications);
            items.Sort(compareNotificationsData);
            this.sortedArray = items;
        }

        private int compareNotificationsData(INotification notX, INotification notY)
        {
            try
            {
                double totalX = notX.Score / notX.DataCost;
                double totalY = notY.Score / notY.DataCost;

                if (totalX > totalY)
                {
                    return -1;
                }
                else if(totalX == totalY)
                {
                    return 0;
                }
                return 1;
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return 0;
        }

    }
}
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using System;
using System.Collections.Generic;
using System.Text;

namespace master.Selection
{
    class SelectionException : Exception
    {
        public SelectionException()
        {
        }

        public SelectionException(string message)
            : base(message)
        {
        }

        public SelectionException(string message, Exception inner)
            : base(message, inner)
        {
        }
    }
}
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using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using Newtonsoft.Json.Linq;

namespace master.Selection
{
    abstract class Selector
    {
        protected List<INotification> notifications;
        protected string firebaseURL;
        protected long dataConstraint;

        protected Selector(List<INotification> unsortedNotifications, long dataconstraint)
        { 
            notifications = unsortedNotifications;
            dataConstraint = dataconstraint;
        }

        public abstract INotification[] nextBatch();

        public abstract INotification[] getSelection();

    }
}
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using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using Newtonsoft.Json.Linq;

namespace master.SpotifyAPI
{
    class ClietTokenManager
    {
        private HttpClient HttpClient;
        private string AccessToken;
        private DateTime TokenExpiresAt;

        internal ClietTokenManager(HttpClient client)
        {
            this.HttpClient = client;
            this.TokenExpiresAt = DateTime.Now;
        }

        public bool TokenIsValid()
        {
            return TokenExpiresAt > DateTime.Now.AddSeconds(60);
        }
        /*
        // As no one other than the token manager should ever need to see the token this has been removed.
        public string getAccessToken()
        {
            if(DateTime.Now.AddSeconds(60) > TokenExpiresAt)
            {
                // Token is about to expire
                this.RefreshAccessToken();
            }
            return AccessToken;
        }
        */

        public void RefreshAccessToken()
        {
            this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string uri = "https://accounts.spotify.com/api/token";

            string authorization = string.Format("{0}:{1}", clientID, clientSecret);
            Encoding encoding = Encoding.UTF8;
            string base64Auth = Convert.ToBase64String(encoding.GetBytes(authorization));
            //this.HttpClient.DefaultRequestHeaders.Add("Authorization", Convert.ToBase64String(authAsByteArr));
            this.HttpClient.DefaultRequestHeaders.TryAddWithoutValidation("Authorization", string.Format("Basic {0}", base64Auth));
            //this.HttpClient.DefaultRequestHeaders.Add("Authorization", authorization);
            //this.HttpClient.DefaultRequestHeaders.Accept.Add(new System.Net.Http.Headers.MediaTypeWithQualityHeaderValue("application/x-www-form-urlencoded"));

            KeyValuePair<string, string> postElement = new KeyValuePair<string, string>("grant_type", "client_credentials");
            List<KeyValuePair<string, string>> postBody = new List<KeyValuePair<string, string>>();
            postBody.Add(postElement);
            HttpContent content = new FormUrlEncodedContent(postBody);
            HttpResponseMessage postResponse = this.HttpClient.PostAsync(uri, content).Result;

            JObject response = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string expiresIn = response["expires_in"].ToString();

            this.TokenExpiresAt = DateTime.Now.AddSeconds(double.Parse(expiresIn));
            this.AccessToken = response["access_token"].ToString();
            HttpClient.DefaultRequestHeaders.Clear();
            HttpClient.DefaultRequestHeaders.Add("Authorization", string.Format("Bearer {0}", AccessToken));
        }
    }
}
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using System;
using System.Collections.Generic;
using System.Net;
using System.Net.Http;
using Newtonsoft.Json.Linq;
using System.Threading.Tasks;
using System.Linq;

namespace master.SpotifyAPI
{
    class SpotifyAPIClient
    {
        private string apiBase = "https://api.spotify.com/v1/";
        private string authenticationURI = "https://accounts.spotify.com/authorize/";
        private string OAuthToken { get; set; }
        private string Callback { get; set; }
        private string RefreshToken { get; set; }
        private DateTime TokenInvalidAfter { get; set; }
        public Dictionary<string, JToken> SpotifyAlbums { get => spotifyAlbums; set => spotifyAlbums = value; }

        private Dictionary<string, JToken> spotifyAlbums;

        public SpotifyAPIClient(string oAuthToken, DateTime tokenInvalidAfter = default(DateTime), 
            string refreshToken = "")
        {
            this.OAuthToken = "Bearer " + oAuthToken;
            this.spotifyAlbums = new Dictionary<string, JToken>();
            this.RefreshToken = refreshToken;
            if (tokenInvalidAfter == default(DateTime))
            {
                this.TokenInvalidAfter = DateTime.Now.AddMinutes(55);
            }
        }

        public static string generateNewAuthUri(string clientID, string callback)
        {
            if (callback.Length == 0)
            {
                throw new Exception("No defined callback");
            }

            // string state = "123"; // This should be a randomized string to double verify auth
            string scope = "user-follow-read";
            string authenticationURI = "https://accounts.spotify.com/authorize/";

            // Remember to use character encoding for symbols in the Uri
            // : -> %3A; / -> %2F
            // %20 for space in scope
            callback = "http://35.204.23.172:80/";
            callback = System.Net.WebUtility.UrlEncode(callback);
            callback = callback.Replace(".", "%2E");
            string queryParams = string.Format("?client_id={0}&response_type=code&redirect_uri={1}&scope={2}", clientID, callback, scope);
            return authenticationURI + queryParams;
        }

        public static string getIP()
        {
            return Dns.GetHostEntry(Dns.GetHostName())
                    .AddressList.First(
                    f => f.AddressFamily == System.Net.Sockets.AddressFamily.InterNetwork)
                    .ToString();
        }

        public static SpotifyAPIClient newClientWithAuth()
        {
            string clientID = "c4ee2ce2fe4a41a8a2e4929bedb116eb";
            string clientSecret = "6b27bd8cef41421a89143b374ef69712";
            string ip = getIP();
            // port set below
            string callback = string.Format("http://35.204.23.172:80/");
            // Open URL in browser
            string uri = SpotifyAPIClient.generateNewAuthUri(clientID, callback);
            HttpListener listener = new HttpListener();
            listener.Prefixes.Add(callback);
            Console.WriteLine(uri);
            // System.Diagnostics.Process.Start(uri);

            listener.Start();
            var context = listener.GetContext();
            Console.WriteLine("Got context");
            // TODO get GET 
            var queryString = context.Request.QueryString;
            /*
            var state = "123";
            if (queryString["state"] != "123")
            {
                throw new Exception("Incorrect state");
            }
            */
            string code = queryString["code"];

            var response = context.Response;
            byte[] buffer = System.Text.Encoding.UTF8.GetBytes("<HTML><BODY>Login complete</BODY></HTML>");
            // Get a response stream and write the response to it.
            response.ContentLength64 = buffer.Length;
            System.IO.Stream output = response.OutputStream;
            output.Write(buffer, 0, buffer.Length);
            output.Close();
            listener.Stop();


            HttpClient client = new HttpClient();

            List<KeyValuePair<string, string>> postBodyParams = new List<KeyValuePair<string, string>>();
            postBodyParams.Add(new KeyValuePair<string, string>("grant_type", "authorization_code"));
            postBodyParams.Add(new KeyValuePair<string, string>("code", code));
            postBodyParams.Add(new KeyValuePair<string, string>("redirect_uri", callback));

            postBodyParams.Add(new KeyValuePair<string, string>("client_id", clientID));
            postBodyParams.Add(new KeyValuePair<string, string>("client_secret", clientSecret));

            var task = client.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postBodyParams));
            var postResponse = task.Result;
            if (!postResponse.IsSuccessStatusCode)
            {
                Console.WriteLine(postResponse.Content.ReadAsStringAsync().Result);
                throw new Exception("token post request failed");
            }
            JObject jsonResponse = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string OAuthToken = jsonResponse["access_token"].ToString();
            DateTime expiresIn = DateTime.Now.AddSeconds(int.Parse(jsonResponse["expires_in"].ToString()));
            string refreshToken = jsonResponse["refresh_token"].ToString();

            return new SpotifyAPIClient(OAuthToken, expiresIn, refreshToken);
        }
        
        public List<string> getFollowedArtists()
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("me/following?type=artist");

            var getResult = client.GetAsync(this.apiBase + endpoint).Result;
            JObject result = JObject.Parse(getResult.Content.ReadAsStringAsync().Result);
            var item = result["artists"]["items"].First;
            var artistIDs = new List<string>();

            while (item != null)
            {
                artistIDs.Add(item["id"].ToString());
                item = item.Next;
            }
            return artistIDs;
        }

        public List<string> getArtistsAlbumIDs(List<string> artistIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);

            var tasks = new List<Task<HttpResponseMessage>>();
            List<string> albumIDs = new List<string>();
            foreach (var artist in artistIDs)
            {
                string uri = string.Format("{0}artists/{1}/albums", this.apiBase, artist);
                tasks.Add(client.GetAsync(uri));
            }

            while(tasks.Count > 0)
            { 
                int index = Task.WaitAny(tasks.ToArray());
                var result = tasks[index].Result;
                var jsonstring = result.Content.ReadAsStringAsync().Result;
                var albums = JObject.Parse(jsonstring);
                JArray array = (JArray)albums["items"];
                foreach (var album in array)
                {
                    albumIDs.Add(album["id"].ToString());
                }
                tasks.RemoveAt(index);
            }
            return albumIDs;
        }

        private List<Task> albumTaskHandler(List<Task> tasks)
        { 
            tasks.Add(new Task(() => System.Threading.Thread.Sleep(5000) ));
            while (tasks.Count > 1)
            {
                int index = Task.WaitAny(tasks.ToArray());
                if (tasks[index].GetType() == typeof(Task))
                {
                    tasks.RemoveAt(index);
                    
                    return tasks;
                }
                var result = ((Task<HttpResponseMessage>)tasks[index]).Result;
                string jsonString = result.Content.ReadAsStringAsync().Result;
                tasks.RemoveAt(index);
                JArray albums = (JArray)JObject.Parse(jsonString)["albums"];
                foreach (var album in albums)
                {
                    this.SpotifyAlbums.Add(album["uri"].ToString(), album);
                }
            }
            return new List<Task>();
        }

        private List<Task> getAlbumRequestTasks(HttpClient client, List<string> albumIDs)
        {
            var getTasks = new List<Task>();
            while (albumIDs.Count > 0)
            {
                int n = 20;
                if (albumIDs.Count < n)
                {
                    n = albumIDs.Count;
                }
                var subset = albumIDs.GetRange(0, n);
                albumIDs.RemoveRange(0, n);

                string CSV = "";
                foreach (var id in subset)
                {
                    CSV = CSV + id + ",";
                }
                CSV = CSV.Remove(CSV.Length - 1);

                string uri = string.Format("{0}albums/?ids={1}", this.apiBase, CSV);
                getTasks.Add(client.GetAsync(uri));
            }

            return getTasks;
        }

        public void getAndStoreAlbums(List<string> albumIDs)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);

            var responses = this.getAlbumRequestTasks(client, albumIDs);

            responses = this.albumTaskHandler(responses);

            while (responses.Count > 0)
            {
                List<string> missingIDs = new List<string>();
                foreach(string id in albumIDs)
                {
                    if (!this.SpotifyAlbums.ContainsKey(id))
                    {
                        missingIDs.Add(id);
                    }
                }
                var restartedTasks = this.getAlbumRequestTasks(client, missingIDs);
                responses = albumTaskHandler(restartedTasks);
            }
        }

        // TODO get album dates
        public Dictionary<string, DateTime> getAlbumDates()
        {
            Dictionary<string, DateTime> dates = new Dictionary<string, DateTime>();
            foreach (var album in this.SpotifyAlbums.Values)
            {
                string dateAsString = album["release_date"].ToString();
                var stringElems = Array.ConvertAll(dateAsString.Split('-'), int.Parse);
                switch (stringElems.Length)
                {
                    case 1:
                        stringElems = new int[] { stringElems[0], 1, 1 };
                        break;
                    case 2:
                        stringElems = new int[] { stringElems[0], stringElems[1], 1 };
                        break;
                }
                dates[album["id"].ToString()] = new DateTime(stringElems[0], stringElems[1], stringElems[2]);
            }
            return dates;
        }

        public List<string> getAlbumsReleasedAfter(DateTime dateTime, Dictionary<string, DateTime> dates)
        {
            List<string> results = new List<string>();
            foreach(KeyValuePair<string,DateTime> elem in dates)
            {
                if (dateTime < elem.Value)
                {
                    results.Add(elem.Key);
                }
            }
            return results;
        }

        public JToken getTrack(string trackID)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("tracks/{0}", trackID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public JToken getArist(string artistID)
        {
            
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("artists/{0}", artistID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public JToken getAlbum(string albumID)
        {
            // If an album is already in the dictionary. Return the album from the dict
            if (this.SpotifyAlbums.ContainsKey(albumID))
            {
                return this.spotifyAlbums[albumID];
            }

            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("albums/{0}", albumID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultstring = result.Content.ReadAsStringAsync().Result;
            return JObject.Parse(resultstring);
        }

        public bool isFollowingArtist(string artistID)
        {
            HttpClient client = new HttpClient();
            client.DefaultRequestHeaders.Add("Authorization", this.OAuthToken);
            string endpoint = String.Format("me/following/contains?type=artist&ids={0}", artistID);

            var result = client.GetAsync(this.apiBase + endpoint).Result;
            string resultString = result.Content.ReadAsStringAsync().Result;
            JArray booleans = JArray.Parse(resultString);
            return booleans[0].ToString() == "true";
        }

        // Expand to accept all types of spotify resources
        public int estimateTrackCost(string trackID)
        {
            JToken track = this.getTrack(trackID);
            int tDuration = int.Parse(track["duration_ms"].ToString());
            /*
            JArray images = (JArray) track["album"]["images"];
            JToken smallestImage = images[0];
            int smallestHeight = 0;
            int smallestWidth = 0;
            for (int i = 1; i < images.Count; i++)
            {
                int height = int.Parse( images[i]["height"].ToString());
                int width = int.Parse(images[i]["width"].ToString());

                smallestHeight = int.Parse(smallestImage["height"].ToString());
                smallestWidth = int.Parse(smallestImage["width"].ToString());
                if (height < smallestHeight && width < smallestWidth)
                {
                    smallestImage = images[i];
                }
            }
            */
            return tDuration;
        }

        public int estimateAlbumCost(string albumID)
        {
            JToken album = this.getAlbum(albumID);
            int aDuration = 0;
            JArray tracks = new JArray();
            try
            {
                tracks = (JArray)album["tracks"]["items"];
            }
            catch
            {
                Console.WriteLine(album.ToString());
                throw new Exception("Album exception");
            }
            foreach (JToken track in tracks)
            {
                aDuration += int.Parse(track["duration_ms"].ToString());
            }
            
            return aDuration;
        }

        public List<string> getUnnotifiedAlbums(DateTime lastNotification)
        {
            var artists = this.getFollowedArtists();
            var albumIds = this.getArtistsAlbumIDs(artists);
            this.getAndStoreAlbums(albumIds);
            return this.getAlbumsReleasedAfter(lastNotification, this.getAlbumDates());
        }
        
    }
}
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using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using Newtonsoft.Json.Linq;
using Newtonsoft.Json;

namespace master.SpotifyAPI
{
    class SpotifyAPIPublic
    {
        private HttpClient HttpClient;
        private string ApiBase = "https://api.spotify.com/v1/";
        // private string Callback;
        private ClietTokenManager TokenManager;

        public SpotifyAPIPublic()
        {
            this.HttpClient = new HttpClient();
            this.TokenManager = new ClietTokenManager(this.HttpClient);
        }

        private Task<HttpResponseMessage> GetAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            return HttpClient.GetAsync(uri);
        }

        private Task<string> GetStringAsyncValidToken(string uri)
        {
            if (!TokenManager.TokenIsValid())
            {
                TokenManager.RefreshAccessToken();
            }
            var response = HttpClient.GetAsync(uri).Result;
            while (response.StatusCode == (System.Net.HttpStatusCode)429)
            {
                var waitDuration = response.Headers.GetValues("Retry-After");
                int seconds = int.Parse(waitDuration.First()) + 1;
                Console.WriteLine("Responsecode 429, retrying in " + seconds + "seconds");
                System.Threading.Thread.Sleep(seconds * 1000);
                response = HttpClient.GetAsync(uri).Result;
            }
            return response.Content.ReadAsStringAsync();
        }

        public JObject GetSpotifyResource(string spotifyUri)
        {
            string[] subStrings = spotifyUri.Split(':');
            string endpoint = String.Format("{0}s/{1}", subStrings[1], subStrings[2]);
            string resultstring = GetStringAsyncValidToken(this.ApiBase + endpoint).Result;
            return JObject.Parse(resultstring);
        }

        public List<JObject> GetMultipleSpotifyResources(string[] spotifyUris)
        {
            List<JObject> retVal = new List<JObject>();

            Dictionary<string, IEnumerable<string>> uriDict = new Dictionary<string, IEnumerable<string>>();
            uriDict["tracks"] = spotifyUris.Where(elem => elem.Split(":")[1] == "track");
            uriDict["albums"] = spotifyUris.Where(elem => elem.Split(":")[1] == "album");
            uriDict["artists"] = spotifyUris.Where(elem => elem.Split(":")[1] == "artist");
            var taskList = generateTasks(uriDict);
            Console.WriteLine("Number of tasks: " + taskList.Count);
            while (taskList.Count > 0)
            {
                int index = Task.WaitAny(taskList.ToArray());
                Task<string> task = (Task<string>)taskList[index];
                taskList.RemoveAt(index);
                JObject result = JObject.Parse(task.Result);

                JArray resultArr = JArray.Parse("[]");
                try
                {
                    resultArr = result.ContainsKey("tracks") ? (JArray)result["tracks"] :
                        result.ContainsKey("albums") ? (JArray)result["albums"] : (JArray)result["artists"];
                }
                catch (Exception e)
                {
                    Console.WriteLine(e.StackTrace);
                    Console.WriteLine(result.ToString());
                }
                // TODO extract correct array
                retVal.AddRange(resultArr.Select(elem => (JObject)elem));
            }
            return retVal;
        }

        private List<Task> generateTasks(Dictionary<string, IEnumerable<string>> uriDict)
        {
            List<Task> taskList = new List<Task>();
            foreach (var kv in uriDict)
            {
                List<List<string>> subList = new List<List<string>>();
                List<string> value = kv.Value.ToList();
                int n = 20;
                while (value.Count > 0)
                {
                    if (value.Count > 20)
                    {
                        n = 20;
                    }
                    else
                    {
                        n = value.Count;
                    }
                    subList.Add(value.GetRange(0, n));
                    value.RemoveRange(0, n);
                }
                foreach (var list in subList)
                {
                    var idList = list.Select(elem => elem.Split(":")[2]);
                    var getParameters = string.Join(',', idList);
                    taskList.Add(GetStringAsyncValidToken(string.Format("{0}{1}?ids={2}", this.ApiBase, kv.Key, getParameters)));
                }
            }
            return taskList;
        }

        public List<JObject> GetArtistAlbums(string artistURI)
        {
            List<JObject> retVal = new List<JObject>();
            string uri = string.Format("{0}artists/{1}/albums", ApiBase, artistURI.Split(':')[2]);

            string result = GetStringAsyncValidToken(uri).Result;
            var albums = JObject.Parse(result);
            JArray array = (JArray)albums["items"];
            foreach (JObject album in array)
            {
                retVal.Add(album);
            }
            return retVal;
        }

        public string GetPreview(string previewUrl)
        {
            var response = GetAsyncValidToken(previewUrl).Result;
            byte[] content = response.Content.ReadAsByteArrayAsync().Result;
            return Convert.ToBase64String(content);
        }

        public void TestTimeout()
        {
            TokenManager.RefreshAccessToken();
            var response = HttpClient.GetAsync(this.ApiBase + "tracks/3n3Ppam7vgaVa1iaRUc9Lp").Result;
            Console.WriteLine("Http code: " + response.StatusCode);
            if (response.StatusCode == (System.Net.HttpStatusCode)429)
            {
                foreach(var header in response.Headers)
                {
                    Console.WriteLine(string.Format("Header key: {0} Value: {1}", header.Key, header.Value));
                }
            }
        }
    }
}
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using System;
using System.Collections.Generic;
using System.Text;
using System.Linq;
using Newtonsoft.Json.Linq;
using master.SpotifyAPI;

namespace master
{
    class SpotifyData
    {
        private Dictionary<string, JObject> SpotifyResources;
        private Dictionary<string, List<string>> artistAlbums;
        private Dictionary<string, string> previews;
        private Dictionary<string, DateTime> LastUpdated;
        private SpotifyAPIPublic Api;

        public SpotifyData(SpotifyAPIPublic api)
        {
            SpotifyResources = new Dictionary<string, JObject>();
            LastUpdated = new Dictionary<string, DateTime>();
            Api = api;
            artistAlbums = new Dictionary<string, List<string>>();
            previews = new Dictionary<string, string>();
        }

        private bool Outdated(string spotifyURI)
        {
            return LastUpdated[spotifyURI].AddDays(1) < DateTime.Now;
        }

        public JObject GetSpotifyResource(string spotifyUri, bool forceRetry = false)
        {
            if (forceRetry)
            {
                SpotifyResources[spotifyUri] = Api.GetSpotifyResource(spotifyUri);
                LastUpdated[spotifyUri] = DateTime.Now;
                return SpotifyResources[spotifyUri];
            }

            if (LastUpdated.ContainsKey(spotifyUri) && !Outdated(spotifyUri))
            {
                return SpotifyResources[spotifyUri];
            }
            if (LastUpdated.ContainsKey(spotifyUri))
            {
                Console.WriteLine(string.Format("Outdated: {0}, Resource: {1}", Outdated(spotifyUri), spotifyUri));
            }
            SpotifyResources[spotifyUri] = Api.GetSpotifyResource(spotifyUri);
            LastUpdated[spotifyUri] = DateTime.Now;
            return SpotifyResources[spotifyUri];
        }

        public List<JObject> GetMultipleSpotifyResources(string[] spotifyUris)
        {
            List<JObject> results = new List<JObject>();
            var existsUris = from uri in spotifyUris where SpotifyResources.ContainsKey(uri) && !Outdated(uri) select uri;
            var missing = from uri in spotifyUris where !existsUris.Contains(uri) select uri;

            foreach (string uri in existsUris)
            {
                results.Add(SpotifyResources[uri]);
            }
            List<JObject> missingObjects = Api.GetMultipleSpotifyResources(missing.ToArray());
            foreach (JObject elem in missingObjects)
            {
                SpotifyResources[elem["uri"].ToString()] = elem;
                results.Add(elem);
            }
            return results;
        }

        public List<string> GetArtistsAlbums(string artistURI)
        {
            string mapsKey = string.Format("{0}albums", artistURI);
            if (LastUpdated.ContainsKey(mapsKey) && !Outdated(mapsKey))
            {
                return artistAlbums[artistURI];
            }
            var albums = Api.GetArtistAlbums(artistURI);
            var albumIDs = from album in albums select album["uri"].ToString();
            artistAlbums[mapsKey] = albumIDs.ToList<string>();
            LastUpdated[mapsKey] = DateTime.Now;

            return albumIDs.ToList<string>();
        }

        public string GetPreview(string uri)
        {
            if (previews.ContainsKey(uri))
            {
                return previews[uri];
            }
            string previewUrl = GetSpotifyResource(uri)["preview_url"].ToString();
            if (previewUrl.Length == 0)
            {
                throw new Exception("Missing Preview");
            }
            previews[uri] = Api.GetPreview(previewUrl);
            return previews[uri];
        }
        
    }
}
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using System;
using System.Collections.Generic;
using System.Text;
using master.UserService;
using master.HttpService;
using master.SpotifyAPI;
using master.Notification;
using System.Net.Http;
using master.Firebase;  

namespace master
{
    class Start
    {
        static void Main(string[] args)
        {
            SpotifyAPIPublic api = new SpotifyAPIPublic();
            SpotifyData data = new SpotifyData(api);
            FirebaseCredentials FBC = new FirebaseCredentials();
            if (false)
            {
                //api.TestTimeout();
                FirebaseCredentials fbc = new FirebaseCredentials();
                SpotifyNotification not = new SpotifyNotification("spotify:track:5vtyFzfLkCSJvXEZFjQAa1", data, true);
                //fbc.SendNotification(not, "fDsdxnODAes:APA91bFsEdZv86cKJY_pms0b-ssBhXke3KxnZhBO7jnPc8rBYkddKzrwOQLLQ4uMd4WqY_1BB2eYVPzeKmIUhAIrt7CVTgdEk6cNmZjCd2UQvDs2udr-FGJbo9GTJl0rLeCyUBLT6aPl", "test");
                fbc.SendNotification(not, "fyPyuLBfRqk:APA91bFcSi4U8CcK5cj6Vg75p_ac7N9ruLWr4Py-YEGnq-dm9yRIQ6qrQv9Uemk4c8uP7wKPAiDR9jpYzgdblpIkCf6kbWcvUuqOAKfXXh9Qk3ikdli677-AprZPJCaWlAlx4_WCuWQ2");
                //fbc.SendUrl("eNn_aRh0rtY:APA91bHRUmLzBqg7-fRO0u_Nip8R_y_bDBe9I1M_nK07Wx3nG5mJfLGP9SISxO6F8hqSg93bVclWxBcCwr6-KjadAmodMLcIKbyIECqX3D0d5OLikVvBDUSn0QKmjmYdEMHAFOLpvMdV");
                Console.ReadLine();
                System.Environment.Exit(1);
            }


            Console.WriteLine("Starting main");
            Dictionary<string, UserAgent> Users = new Dictionary<string, UserAgent>();
            NotificationFactory notificationFactory = new NotificationFactory(data);
            

            Dictionary<string, object> classStore = new Dictionary<string, object>();
            HttpClient genericUseClient = new HttpClient();
            classStore["Users"] = Users;
            classStore["Api"] = api;
            classStore["SpotifyData"] = data;
            classStore["NotificationFactory"] = notificationFactory;
            classStore["HttpClient"] = genericUseClient;
            classStore["FirebaseCredentials"] = FBC;
            HttpWorker serverWorker = new HttpWorker(classStore);

            Console.WriteLine("Starting listen loop");
            serverWorker.ListenAndServeAsync();
            Console.WriteLine("Loop started");
            Console.ReadLine();
            serverWorker.Stop();

            // Connect URL: https://accounts.spotify.com/authorize/?client_id=c4ee2ce2fe4a41a8a2e4929bedb116eb&response_type=code&redirect_uri=http%3A%2F%2F35%2E204%2E23%2E172%2Fcallback&scope=user-read-private%20user-follow-read&state=34fFs29kd09
        }
    }
}
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using System;
using System.Text;
using System.Collections.Generic;
using System.Linq;
using Newtonsoft.Json.Linq;
using System.Net.Http;
using System.Threading.Tasks;
using master.Notification;
using System.Threading;
using master.HttpService;
using System.Collections.Specialized;
using master.Firebase;
using System.Security.Cryptography;
using master.Selection;


namespace master.UserService
{
    class UserAgent
    {
        //private string UserId;
        private HttpClient HttpClient;
        private UserTokenManager TokenManager;
        private SpotifyData Data;
        private List<INotification> OutboundNotifications;
        private DateTime LastNotificationUpdate;
        private string ApiBase = "https://api.spotify.com/v1/";
        private List<string> FollowedArtists;
        private NotificationFactory notificationFactory;
        public Mutex mutex;
        private string waitingforID;
        private JObject update;
        private bool isWaitingForUpdate;
        private FirebaseCredentials FBC;
        
        private double currNetwork;
        private double powerConstraint;
        private int networkConstraint;
        private string validationString;
        private string firebaseToken;

        public UserAgent(string fbToken, Dictionary<string, object> classStore)
        {
            //this.UserId = id;
            this.firebaseToken = fbToken;
            this.HttpClient = (HttpClient) classStore["HttpClient"];
            //HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
            this.Data = (SpotifyData) classStore["SpotifyData"];
            this.notificationFactory = (NotificationFactory) classStore["NotificationFactory"];
            OutboundNotifications = new List<INotification>();
            FollowedArtists = new List<string>();
            this.mutex = new Mutex();
            this.FBC = (FirebaseCredentials) classStore["FirebaseCredentials"];
            this.isWaitingForUpdate = false;
        }

        public void initSpotify(NameValueCollection queryParams)
        {
            JObject postResponse = getInitResponse(queryParams);
            int addedSecs = int.Parse(postResponse["expires_in"].ToString());
            this.TokenManager = new UserTokenManager(HttpClient, postResponse);
            // LastNotificationUpdate = DateTime.Now;
            LastNotificationUpdate = new DateTime(2015, 03, 01);
        }

        private JObject getInitResponse(NameValueCollection queryParams)
        {
            string authCode = queryParams["code"];
            try
            {
                this.HttpClient.DefaultRequestHeaders.Add("Metadata-Flavor", "Google");
                string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
                string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
                string globalIP = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/global-ip").Result;
                string callback = string.Format("http://{0}/callback", globalIP);
                var postParams = HttpHelpers.GeneratePostParams(authCode, clientID, clientSecret, callback);

                var response = HttpClient.PostAsync("https://accounts.spotify.com/api/token", new FormUrlEncodedContent(postParams));
                return JObject.Parse(response.Result.Content.ReadAsStringAsync().Result);
            }
            catch (Exception e)
            {
                Console.WriteLine(e.Message);
                Console.WriteLine(e.StackTrace);
            }
            return new JObject();
        }

        private Task<HttpResponseMessage> GenerateGetRequest(string endpoint)
        {
            HttpRequestMessage request = new HttpRequestMessage(HttpMethod.Get, this.ApiBase + endpoint);
            request.Headers.Add("Authorization", "Bearer " + TokenManager.getAccessToken());

            return HttpClient.SendAsync(request);
        }

        public void UpdateConstraints(JObject queryParams)
        {
            //currPower = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            currNetwork = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams[""].ToString()));
            validationString = queryParams["validation"].ToString();
        }

        public bool CheckValidation(string sentValidation)
        {
            return validationString == sentValidation;
        }

        public void UpdateCurrentConstraints(System.Collections.Specialized.NameValueCollection queryParams)
        {
            powerConstraint = double.Parse(System.Web.HttpUtility.UrlDecode(queryParams["power"]));
            networkConstraint = int.Parse(System.Web.HttpUtility.UrlDecode(queryParams["network"]));
        }

        public List<string> UpdateUsersFollowedArtists()
        {
            string endpoint = String.Format("me/following?type=artist");
            var getTask = GenerateGetRequest(endpoint);

            JObject result = JObject.Parse(getTask.Result.Content.ReadAsStringAsync().Result);
            JArray followedArtists = (JArray)result["artists"]["items"];
            var artistIDs = followedArtists.Select(artist => artist["uri"].ToString());
            this.FollowedArtists = artistIDs.ToList();
            return artistIDs.ToList();
        }

        public bool IsFollowing(string uri)
        {
            string type = uri.Split(':')[1];
            string artistURI = "";

            switch (type)
            {
                case "artist":
                    return IsFollowingArtist(uri);
                default:
                    JObject resource = Data.GetSpotifyResource(uri);
                    JArray artists = (JArray)resource["artists"];
                    artistURI = artists[0]["uri"].ToString();
                    return IsFollowingArtist(uri);
            }
        }

        private bool IsFollowingArtist(string uri)
        {
            if (FollowedArtists.Contains(uri)) return true;

            return FollowedArtists.Contains(uri);
        }

        public void UpdateOutboundResources()
        {
            mutex.WaitOne();
            UpdateUsersFollowedArtists();
            Console.WriteLine("Updated Following");
            List<string> Uris = new List<string>();
            foreach (string artist in FollowedArtists)
            {
                Uris.AddRange(Data.GetArtistsAlbums(artist));
            }
            List<JObject> albums = Data.GetMultipleSpotifyResources(Uris.ToArray());
            List<JObject> newObjects = new List<JObject>();
            foreach (JObject album in albums)
            {
                string releaseDateString = album["release_date"].ToString();
                string precision = album["release_date_precision"].ToString();
                int year = 1;
                int month = 1;
                int day = 1;
                switch (precision)
                {
                    case "year":
                        year = int.Parse(releaseDateString);
                        break;
                    case "month":
                        string[] monthSplit = releaseDateString.Split("-");
                        year = int.Parse(monthSplit[0]);
                        month = int.Parse(monthSplit[1]);
                        break;
                    case "day":
                        string[] daySplit = releaseDateString.Split("-");
                        year = int.Parse(daySplit[0]);
                        month = int.Parse(daySplit[1]);
                        day = int.Parse(daySplit[2]);
                        break;
                }
                DateTime releaseDate = new DateTime(year, month, day);
                if (releaseDate > LastNotificationUpdate)
                {
                    newObjects.Add(album);
                }
            }
            var notificationsWithoutScore = newObjects.Select(obj => notificationFactory.GetNotification(obj["uri"].ToString(), this));
            var validNotifications = notificationsWithoutScore.Where(elem => elem.DataCost != int.MaxValue);
            var notifications = ScoreNotificationsBatch(validNotifications.ToArray());
            Console.WriteLine(notifications.Length);
            OutboundNotifications.AddRange(notifications);
            LastNotificationUpdate = DateTime.Now;
            mutex.ReleaseMutex();
        }
        /*
        private INotification[] GenerateNotifications()
        {
            var results = OutboundNotifications.Select(uri => notificationFactory.GetNotification(uri, this));
            return results.ToArray();
        }
        */

        private INotification[] ScoreNotificationsBatch(INotification[] nots)
        {
            var spotifyNotifications = nots.Where(elem => elem.Uri.Split(":")[0] == "spotify");
            List<INotification> spotifyNotificationsAsList = spotifyNotifications.ToList();
            UpdateUsersFollowedArtists();
            var userIsFollowing = nots.Select(elem => IsFollowing(elem.Uri));
            var scoredNotifications = EvaluationFunctions.ScoreMultipleSpotifyNotifications(spotifyNotificationsAsList, Data, userIsFollowing.ToArray());

            return scoredNotifications.ToArray();
        }
        /*
        private void updateNotificationsAndSend()
        {
            INotification[] notifications = GenerateNotifications();
            notifications = ScoreNotificationsBatch(notifications);
            GreedyScheduler scheduler = new GreedyScheduler();

        }*/

        public void SendNotifications(INotification[] notifications, string id)
        {
            Console.WriteLine("sending notification");
            if (true)
            {
                foreach(var notification in notifications)
                {
                    FBC.SendNotification(notification, firebaseToken);
                }
                FBC.SendNotification(notifications[0], firebaseToken);
            }
            else
            {
                FBC.SendBatch(notifications, firebaseToken, id);
            }
        }

        public void DeliverUpdate(JObject postMessage)
        {
            mutex.WaitOne();
            update = postMessage;
            mutex.ReleaseMutex();
        }

        private string getID()
        {
            var uris = OutboundNotifications.Select(not => not.Uri);
            string urisAsString = String.Join("", uris);
            SHA256 sHA256 = SHA256.Create();
            string toHash = urisAsString + firebaseToken + DateTime.Now.ToString();
            var shaBytes = sHA256.ComputeHash(Encoding.UTF8.GetBytes(toHash));
            return Convert.ToBase64String(shaBytes);
        }

        public async Task Start()
        {
            while (true)
            {
                if (true)
                {
                    try
                    {
                        UpdateOutboundResources();
                        performanceTesting.testPerformance(firebaseToken, "greedy", OutboundNotifications, 100000, 20000000, 200000, Data);
                        //performanceTesting.testPerformance(firebaseToken, "FIFO", OutboundNotifications, 100000, 20000000, 200000, Data);
                        //performanceTesting.testPerformance(firebaseToken, "dynamic", OutboundNotifications, 100000, 20000000, 200000, Data);
                        Console.WriteLine("tests complete");
                        return;
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                }
                UpdateOutboundResources();
                if (OutboundNotifications.Count > 0)
                {
                    //Selector scheduler;
                    /*
                    try
                    {
                         scheduler = new DynamicSelector(OutboundNotifications, networkConstraint);
                    }
                    catch (Exception e)
                    {
                        Console.WriteLine(e.Message);
                        Console.WriteLine(e.StackTrace);
                    }
                    */
                    try
                    {
                        //scheduler = new DynamicSelector(OutboundNotifications, 4000000);
                        var selector = new GreedySelector(OutboundNotifications, 4000000);
                        var batch = selector.getSelection();
                        //greedyscheduler.getSelection();
                        SendNotifications(batch, getID());
                        // TODO: make sure the notifications confirmed send
                        foreach (var not in batch)
                        {
                            OutboundNotifications.Remove(not);
                        }
                        Task timer = Task.Run(() => Thread.Sleep(10000));
                        while (!timer.IsCompleted)
                        {
                            mutex.WaitOne();
                            // wait for update here
                            mutex.ReleaseMutex();
                        }
                    }
                    catch (Exception e)
                    {
                        if (e is SelectionException)
                        {
                            Console.WriteLine("Scheduling complete");
                        }
                        else
                        {
                            Console.WriteLine(e.Message);
                            Console.WriteLine(e.StackTrace);
                        }
                    }
                }
                Thread.Sleep(3600000);
            }

        }
    }
}
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using System;
using System.Collections.Generic;
using System.Text;
using System.Net.Http;
using Newtonsoft.Json.Linq;

namespace master.UserService
{
    class UserTokenManager
    {
        private HttpClient HttpClient;
        private string AccessToken;
        private DateTime TokenExpiresAt;
        private string refreshToken;

        internal UserTokenManager(HttpClient client, JObject postResponse)
        {
            this.HttpClient = client;
            this.AccessToken = postResponse["access_token"].ToString();
            double expiresIn = double.Parse(postResponse["expires_in"].ToString());
            this.TokenExpiresAt = DateTime.Now.AddSeconds(expiresIn);
            this.refreshToken = postResponse["refresh_token"].ToString();
        }

        public bool TokenIsValid()
        {
            return TokenExpiresAt > DateTime.Now.AddSeconds(60);
        }
        
        // The UserService needs access to the users token, as its request headers will not be default
        public string getAccessToken()
        {
            if(!TokenIsValid())
            {
                // Token is about to expire
                this.RefreshAccessToken();
            }
            return AccessToken;
        }

        public void RefreshAccessToken()
        {
            string clientID = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-id").Result;
            string clientSecret = this.HttpClient.GetStringAsync("http://metadata.google.internal/computeMetadata/v1/project/attributes/spotify-client-secret").Result;
            string uri = "https://accounts.spotify.com/api/token";

            string authorization = string.Format("{0}:{1}", clientID, clientSecret);
            Encoding encoding = Encoding.UTF8;
            string base64Auth = Convert.ToBase64String(encoding.GetBytes(authorization));

            KeyValuePair<string, string> postGrantBody = new KeyValuePair<string, string>("grant_type", "refresh_token");
            KeyValuePair<string, string> postToken = new KeyValuePair<string, string>("refresh_token", refreshToken);
            List<KeyValuePair<string, string>> postBody = new List<KeyValuePair<string, string>>();
            postBody.Add(postGrantBody);
            postBody.Add(postToken);
            HttpContent content = new FormUrlEncodedContent(postBody);
            content.Headers.TryAddWithoutValidation("Authorization", string.Format("Bearer {0}", AccessToken));
            HttpRequestMessage reqMsg = new HttpRequestMessage(HttpMethod.Post, uri);
            reqMsg.Content = content;
            HttpResponseMessage postResponse = HttpClient.SendAsync(reqMsg).Result;

            JObject response = JObject.Parse(postResponse.Content.ReadAsStringAsync().Result);
            string expiresIn = response["expires_in"].ToString();

            this.TokenExpiresAt = DateTime.Now.AddSeconds(double.Parse(expiresIn));
            this.AccessToken = response["access_token"].ToString();
        }
    }
}
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import csv
from sklearn.ensemble import RandomForestClassifier
from sklearn.preprocessing import Imputer
import numpy as np

def createCLF(testmode = False):
    data_X = list()
    data_Y = list()
    #path = 'E:masterData/spotify-click-data-processed.csv'
    with open('spotify-click-data-processed.csv', 'r') as csvfile:
        next(csvfile)
        data = np.loadtxt(csvfile, delimiter=',')
    data_X = data[:,:-1]
    data_Y = data[:,-1:]

    if testmode:
        third = int(len(data_X) / 3)
        '''
        train_X = data_X[:2*third]
        train_Y = data_Y[:2*third]
        '''
        train_X = data_X[:2*third]
        train_Y = data_Y[:2*third]
        
    else:
        train_X = data_X
        train_Y = data_Y

    clf = RandomForestClassifier(n_estimators=50)
    clf.max_depth = 8
    clf.fit(train_X, train_Y.ravel())

    '''
    entry = data_X[0].reshape(1, -1)
    print(entry)
    '''
    return clf







master – Kopi/masterPython/createRegr.py

import csv
from sklearn.ensemble import RandomForestRegressor
import numpy as np

def createRegr(testmode = False):
    data_X = list()
    data_Y = list()
    with open('E:masterData/spotify-click-data-processed.csv', 'r') as csvfile:
        next(csvfile)
        data = np.loadtxt(csvfile, delimiter=',')
    data_X = data[:,:-1]
    data_Y = data[:,-1:]

    if testmode:
        third = int(len(data_X) / 3)
        '''
        train_X = data_X[:2*third]
        train_Y = data_Y[:2*third]
        '''
        train_X = data_X[:2*third]
        train_Y = data_Y[:2*third]
        
    else:
        train_X = data_X
        train_Y = data_Y


    regr = RandomForestRegressor(n_estimators=10)
    regr.max_depth = 10
    regr.fit(train_X, train_Y.ravel())

    regr.mean = np.mean(train_Y)

    return regr







master – Kopi/masterPython/createTimePlots.py

import csv
import matplotlib.pyplot as plt
import os

def loadData(resultsFile):
    retVal = []
    with open(resultsFile, 'rt') as csvFile:
        csvreader = csv.reader(csvFile, delimiter = ',')
        header = next(csvreader)
        for row in csvreader:
            retVal.append(row)

    return retVal

def aggregateSets(myList, erList):
    relatives = []
    length = max(len(myList), len(erList))
    for i in range(length):
        try:
            constraint = (float(myList[i][0]) + float(erList[i][0])) / 2
            score = (float(myList[i][1]) + float(erList[i][1])) / 2
            cost = (float(myList[i][2]) + float(erList[i][2])) / 2
            timeMS = (float(myList[i][4]) + float(erList[i][4])) / 2
            relatives.append([constraint, score, cost, timeMS])
        except:
            break
    return relatives

dynamicFiles = []
greedyFiles = []
FIFOFiles = []

dynamicFiles.append("E:/masterData/testResults2/test1ErlenddynamicTest_101notifications_100000,36694835,200000,364198.csv")
dynamicFiles.append("E:/masterData/testResults2/fDdynamicTest_91notifications_100000,33054945,200000,364187.csv")

greedyFiles.append("E:/masterData/testResults2/fDgreedyTest_91notifications_100000,33057003,200000,364187.csv")
greedyFiles.append("E:/masterData/testResults2/ErlendgreedyTest_101notifications_100000,36694835,200000,364198.csv")

FIFOFiles.append("E:/masterData/testResults2/fDFIFOTest_91notifications_100000,33054945,200000,364187.csv")
FIFOFiles.append("E:/masterData/testResults2/ErlendFIFOTest_101notifications_100000,36694835,200000,364198.csv")

dynamicResults = [loadData(fileName) for fileName in dynamicFiles]
greedyResults = [loadData(fileName) for fileName in greedyFiles]
FIFOResults = [loadData(fileName) for fileName in FIFOFiles]

dynamicAggr = aggregateSets(dynamicResults[0], dynamicResults[1])
greedyAggr = aggregateSets(greedyResults[0], greedyResults[1])
FIFOAggr = aggregateSets(FIFOResults[0], FIFOResults[1])

largestNotification = 364192

#for x, y in zip(greedyResults)
difference = []
relSize = []

greedy_Y = []
dynamic_Y = []

'''
for i in range(len(dynamicAggr)):
    if int(dynamicAggr[i][1]) > 0 and largestNotification / int(dynamicAggr[i][0]) < 1:
        difference.append(int(a[1]) / int(dynamicAggr[i][1]))
        relSize.append(largestNotification / int(b[0]))
        greedy_Y.append(int(a[1]))
        dynamic_Y.append(int(b[1]))
'''
greedy_Y = [x[3] for x in greedyAggr]
dynamic_Y = [x[3] for x in dynamicAggr]
#FIFO_Y = [x[3] for x in FIFOAggr]
#relSize = [largestNotification / int(x[0]) for x in dynamicAggr]
relSize = [int(x[0]) for x in dynamicAggr]

#print(relSize)
#print(difference)

#print(greedy_Y)
#print(dynamic_Y)

#plt.plot(relSize, difference)


plt.plot(relSize, greedy_Y, label = 'Greedy algorithm total time')
plt.plot(relSize, dynamic_Y, label = 'Dynamic algorithm total time')
#plt.plot(relSize, FIFO_Y, label = 'FIFO Algorithm total score')

plt.legend()

plt.xlabel("Constraint in bytes")
plt.ylabel("Time in milliseconds")

#plt.gca().invert_xaxis()
plt.show()






master – Kopi/masterPython/generateValues.py

import csv
import matplotlib.pyplot as plt
import os

def loadData(resultsFile):
    retVal = []
    with open(resultsFile, 'rt') as csvFile:
        csvreader = csv.reader(csvFile, delimiter = ',')
        header = next(csvreader)
        for row in csvreader:
            retVal.append(row)

    return retVal

def aggregateSets(myList, erList):
    relatives = []
    length = max(len(myList), len(erList))
    for i in range(length):
        try:
            constraint = (float(myList[i][0]) + float(erList[i][0])) / 2
            score = (float(myList[i][1]) + float(erList[i][1])) / 2
            cost = (float(myList[i][2]) + float(erList[i][2])) / 2
            relatives.append([constraint, score, cost])
        except:
            break
    return relatives

dynamicFiles = []
greedyFiles = []
FIFOFiles = []

dynamicFiles.append("E:/masterData/testResults2/test1ErlenddynamicTest_101notifications_100000,36694835,200000,364198.csv")
dynamicFiles.append("E:/masterData/testResults2/fDdynamicTest_91notifications_100000,33054945,200000,364187.csv")

greedyFiles.append("E:/masterData/testResults2/fDgreedyTest_91notifications_100000,33057003,200000,364187.csv")
greedyFiles.append("E:/masterData/testResults2/ErlendgreedyTest_101notifications_100000,36694835,200000,364198.csv")

FIFOFiles.append("E:/masterData/testResults2/fDFIFOTest_91notifications_100000,33054945,200000,364187.csv")
FIFOFiles.append("E:/masterData/testResults2/ErlendFIFOTest_101notifications_100000,36694835,200000,364198.csv")

dynamicResults = [loadData(fileName) for fileName in dynamicFiles]
greedyResults = [loadData(fileName) for fileName in greedyFiles]
FIFOResults = [loadData(fileName) for fileName in FIFOFiles]

dynamicAggr = aggregateSets(dynamicResults[0], dynamicResults[1])
greedyAggr = aggregateSets(greedyResults[0], greedyResults[1])
FIFOAggr = aggregateSets(FIFOResults[0], FIFOResults[1])

largestNotification = 364192

#for x, y in zip(greedyResults)
difference = []
relSize = []

greedy_Y = []
dynamic_Y = []

'''
for i in range(len(dynamicAggr)):
    if int(dynamicAggr[i][1]) > 0 and largestNotification / int(dynamicAggr[i][0]) < 1:
        difference.append(int(a[1]) / int(dynamicAggr[i][1]))
        relSize.append(largestNotification / int(b[0]))
        greedy_Y.append(int(a[1]))
        dynamic_Y.append(int(b[1]))
'''
greedy_Y = [x[1] for x in greedyAggr]
dynamic_Y = [x[1] for x in dynamicAggr]
FIFO_Y = [x[1] for x in FIFOAggr]
rel_Y = [x[1] / y[1] for x, y in zip(greedyAggr, dynamicAggr)]
relSize = [largestNotification / int(x[0]) for x in dynamicAggr]
#relSize = [int(x[0]) for x in dynamicAggr]

#plt.plot(relSize, difference)

'''
plt.plot(relSize, greedy_Y, label = 'Greedy Algorithm total score')
plt.plot(relSize, dynamic_Y, label = 'Dynamic Algorithm total score')
plt.plot(relSize, FIFO_Y, label = 'FIFO Algorithm total score')

'''


plt.xlabel("Relative size of constraint")
plt.ylabel("Relative score")
plt.plot(relSize, rel_Y)
plt.legend()

plt.xlabel("Relative size of constraint")
plt.ylabel("Relative score")

plt.gca().invert_xaxis()
plt.show()






master – Kopi/masterPython/main.py

import createCLF
import createRegr
from http.server import BaseHTTPRequestHandler, HTTPServer
import urllib
import json
import numpy as np
import io
from ast import literal_eval

print("Creating model")
#regr = createRegr.createRegr()
clf = createCLF.createCLF()
print("Model complete")

class clfServer(BaseHTTPRequestHandler):
    def _set_response(self):
        self.send_response(200)
        self.send_header('Content-type', 'text/html')
        self.end_headers()

    def do_GET(self):
        #global regr
        global clf
        if self.path == "/favicon.ico":
            return

        query = urllib.parse.urlparse(self.path).query
        query_components = dict()
        for component in query.split('\&'):
            if component is "":
                continue

            keyval = component.split('=')
            query_components[keyval[0]] = keyval[1]
        
        try:
            features = query_components["features"].split('-')
            #action = regr.predict(np.array(features).reshape(1, -1))
            action = clf.predict_proba(np.array(featuresD.reshape(1, -1)))
            actionDict = dict()
            actionDict["result"] = action.tolist()[1]
            output = str.encode(json.dumps(actionDict))
            
            self._set_response()
            self.wfile.write(output)
        except Exception as e:
            output = str.encode(repr(e))
            self._set_response()
            self.wfile.write(output)
    
    def do_POST(self):
        #global regr
        global clf
        if self.path != "/batch":
            return

        content_length = int(self.headers['Content-Length'])
        print(content_length)
        post_data = self.rfile.read(content_length).decode("utf-8")
        decodedData = urllib.parse.unquote_plus(post_data)
        arrayStruct = ["hour","track-popularity","album-popularity","artist-popularity","track-duration","artist-followers","favorite-artist","one-hot"]
        jsonStart = decodedData.find("[")
        jsonEnd = decodedData.find("]")
        data = json.loads(decodedData[jsonStart:jsonEnd + 1])
        print(data)
        extracted_Arrays = []
        for dataElement in data:
            array = []
            for field in arrayStruct[:-1]:
                array.append(dataElement[field])
            for character in dataElement["one-hot"]:
                array.append(character)
            
            extracted_Arrays.append(array)
        numpyArray = np.array(extracted_Arrays)
        #predictions = regr.predict(numpyArray)
        prediction_probs = clf.predict_proba(numpyArray)
        result = {"scores":[]}
        for score in prediction_probs:
            result["scores"].append(score[1])
        output = str.encode(json.dumps(result))

        self._set_response()
        self.wfile.write(output)
        



serverAddr = ('', 27015)

server = HTTPServer(serverAddr, clfServer)
try:
    server.serve_forever()
except KeyboardInterrupt:
    pass
server.server_close()







master – Kopi/masterPython/matjso@badne7.ux.uis.no

import csv
from sklearn.ensemble import RandomForestClassifier
from sklearn.preprocessing import Imputer
import numpy as np

data_X = list()
data_Y = list()
with open('E:masterData/spotify-click-data-processed.csv', 'r') as csvfile:
    next(csvfile)
    data = np.loadtxt(csvfile, delimiter=',')
data_X = data[:,:-1]
data_Y = data[:,-1:]

third = int(len(data_X) / 3)

train_X = data_X[:2*third]
train_Y = data_Y[:2*third]
test_X = data_X[2*third:]
test_Y = data_Y[2*third:]

clf = RandomForestClassifier()
clf.max_depth = 5
clf.fit(train_X, train_Y.ravel())

'''
entry = data_X[0].reshape(1, -1)
print(entry)
'''
print(clf.score(test_X, test_Y.ravel()))







master – Kopi/masterPython/preprocessor.py

import csv
from sklearn.ensemble import RandomForestClassifier
from sklearn.preprocessing import Imputer
import numpy as np
import gc

data_X = list()
data_Y = list()
with open('E:masterData/spotify-click-data.csv', 'r') as csvfile:
    csvreader = csv.reader(csvfile)

    # Shave header
    next(csvreader)
    for row in csvreader:
        '''
        replaceNAN = lambda x : x.replace('?', 'NaN')
        row = list(map(replaceNAN, row))
        '''

        data_X.append(row[:-1])
        data_Y.append(row[-1:])

oneHotMatrix = [[int(x == "friend"), int(x == "playlist"), int(x == "artist"), int(x == "album")] for x in [y[1] for y in data_X]]

#Remove source element and add the one hot matrix
data_X = [x[0:1] + x[2:] for x in data_X]
data_X = [x + y for x, y in zip(data_X, oneHotMatrix)]

missingValRows = [1, 2, 4]
means = list()
for rowindex in missingValRows:
    values = [int(x) for x in [x[rowindex] for x in data_X] if x is not '?']
    mean = sum(values) / len(values)
    replacementValues = ([mean if x[rowindex] == '?' else x[rowindex] for x in data_X])
    for x , y in zip(data_X, replacementValues):
        x[rowindex] = y

data_X2 = list()
data_Y2 = list()
for x, y in zip(data_X, data_Y):
    if '?' not in x:
        data_X2.append(x)
        data_Y2.append(y)

with open('E:masterData/spotify-click-data-processed.csv', mode='a') as file:
    for x, y in zip(data_X2, data_Y2):
        elems = x + y
        string = ''
        for element in elems:
            string += str(element) + ','
        string = string[:-1] + '\n'
        file.write(string)

'''
clf = RandomForestClassifier()
#clf.max_leaf_nodes = 100000
clf.fit(data_X2, data_Y2)

print(clf.predict(data_X[0]))
'''






master – Kopi/masterPython/presentResults.py

import csv
import matplotlib.pyplot as plt

def loadData(resultsFile):
    retVal = []
    with open(resultsFile, 'rt') as csvFile:
        csvreader = csv.reader(csvFile, delimiter = ',')
        header = next(csvreader)
        for row in csvreader:
            retVal.append(row)

    return retVal

# fDsdxnODAes:APA91bFsEdZv86cKJY_pms0b-ssBhXke3KxnZhBO7jnPc8rBYkddKzrwOQLLQ4uMd4WqY_1BB2eYVPzeKmIUhAIrt7CVTgdEk6cNm
# ZjCd2UQvDs2udr-FGJbo9GTJl0rLeCyUBLT6aPldynamicTest_75notifications_100000,27243594,200000,0.csv

dynamicFile = "E:/masterData/testResults/fDdynamicTest_75notifications_100000_27243594_200000_0.csv"

greedyFile = "E:/masterData/testResults/fDgreedyTest_75notifications_100000_27243594_200000_0.csv"

largestNotification = 364187

greedyResults = loadData(greedyFile)
dynamicResults = loadData(dynamicFile)

#for x, y in zip(greedyResults)
difference = []
relSize = []

greedy_Y = []
dynamic_Y = []

for a, b in zip(greedyResults, dynamicResults):
    if int(b[1]) > 0 and largestNotification / int(b[0]) < 1:
        difference.append(int(a[1]) / int(b[1]))
        relSize.append(largestNotification / int(b[0]))
        greedy_Y.append(int(a[1]))
        dynamic_Y.append(int(b[1]))


#print(relSize)
#print(difference)

#print(greedy_Y)
#print(dynamic_Y)

#plt.plot(relSize, difference)


plt.plot(relSize, greedy_Y, label = 'Greedy Algorithm total score')
plt.plot(relSize, dynamic_Y, label = 'Dynamic Algorithm total score')

plt.legend()

plt.xlabel("Relative size")
plt.ylabel("Relative Score")

plt.gca().invert_xaxis()
plt.show()






master – Kopi/masterPython/testCLF.py

import csv
from sklearn.ensemble import RandomForestClassifier
from sklearn.preprocessing import Imputer
from sklearn.model_selection import cross_val_score
from sklearn.model_selection import GridSearchCV
from sklearn.model_selection import RandomizedSearchCV
from scipy.stats import randint as sp_randint
import numpy as np

def createDataset(testmode = False):
    data_X = list()
    data_Y = list()
    #path = 'E:masterData/spotify-click-data-processed.csv'
    with open('spotify-click-data-processed.csv', 'r') as csvfile:
        next(csvfile)
        data = np.loadtxt(csvfile, delimiter=',')
    data_X = data[:,:-1]
    data_Y = data[:,-1:]

    if testmode:
        third = int(len(data_X) / 3)
        '''
        train_X = data_X[:2*third]
        train_Y = data_Y[:2*third]
        '''
        train_X = data_X[:2*third]
        train_Y = data_Y[:2*third]
        
    else:
        train_X = data_X
        train_Y = data_Y
    '''
    entry = data_X[0].reshape(1, -1)
    print(entry)
    '''
    return train_X, train_Y

clf = RandomForestClassifier(n_estimators = 50)
clf.max_depth = 8

train_X, train_Y = createDataset()
rfc = RandomForestClassifier()
#scores = cross_val_score(clf, train_X, train_Y.ravel(), cv=5)
parameters = {'n_estimators':range(10, 100, 10), 'max_depth':[5, 15]}

param_dist = {"n_estimators": sp_randint(10,100),
              "max_depth": sp_randint(5, 15)
              }

#clf = GridSearchCV(rfc, parameters)
clf = RandomizedSearchCV(rfc, param_dist, n_iter=5)

clf.fit(train_X, train_Y.ravel())

print(clf.best_params_)

#print(scores)

#print("Accuracy: %0.2f (+/- %0.2f)" % (scores.mean(), scores.std() * 2))







master – Kopi/masterPython/testRegressor.py

import createRegr
import numpy as np

def testRegressor(regr, test_X, test_Y):
    predicted = regr.predict(test_X)
    classes = [1 if x > 0 else -1 for x in predicted]
    hits = 0
    for (prediction, answer) in zip(classes, test_Y.ravel()):
        if prediction == answer:
            hits = hits + 1
    print(hits / len(classes))
    return hits / len(classes)

print("Creating regressor")
regr = createRegr.createRegr(True)
print("Model complete")
data_X = list()
data_Y = list()
with open('E:masterData/spotify-click-data-processed.csv', 'r') as csvfile:
    next(csvfile)
    data = np.loadtxt(csvfile, delimiter=',')
data_X = data[:,:-1]
data_Y = data[:,-1:]

third = int(len(data_X) / 3)
test_X = data_X[2*third:]
test_Y = data_Y[2*third:]

testRegressor(regr, test_X, test_Y)






master – Kopi/masterPython/__pycache__/createCLF.cpython-35.pyc





master – Kopi/README.md

# master
Repository for work on the master thesis
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