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Abstract

This thesis presents a sensor guided system using Externally Guided Motion (EGM)
to reduce the delay from new sensor data is available, to the robot initiates its
movement. A suggested solution to follow a disc sliding down a ramp is presented.
The position of the disc is registered by a camera and transmitted to a computer.
The data is processed on the computer before it is forwarded to the robot. Without
prediction the robot is approximately 200ms behind the disc. With prediction, the
robot is able to follow the disc. EGM has low latency, enabling the robot follow
an object moving with non-constant velocity. Even at velocities upwards to 2m/s.
Using EGM can give more e�ective robot cells and thereby reducing costs in the
manufacturing industry.
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1. Introduction

Sensor guided robot paths become more and more usual. Where external sensors are
used to generate position data for one or several robots. As an initiative to reduce
the delay from when the robot recives new sensor data to the motion is started
ABB Ltd. have developed a new module with RobotWare (RW) 6 called Externally
Guided Motion (EGM). This module can read and write position data to the motion
system at a high rate. The robot can fetch new sensor data every 4 ms and can
start executing the movement within 20 ms1. High rate and low delay is the main
advantage of EGM [1].

Reducing the time from new sensor data is available to the robot starts it motion
will enable robots to do more in less time. This will give more e�ective production
lines. More e�ective production can reduce costs in the manufacturing industry.

This thesis is trying to conclude if it is possible to follow an object moving in
two dimensions using EGM. A plastic disc will be used as an object. To restrain
the movement into two dimensions the disc will slide down a ramp. The velocity
is high and non -constant. The motion will be over within 1-2 s. Experiments is
conducted to test if EGM gives a quick enough response to follow the disc under the
given conditions.

1.1 Related Work

Since EGM is a new module there is no known previous work and no known pub-
lications on EGM. There have been done work with sensor guided paths. A sensor
guided system for repair of buoyancy module is presented in [2]. A vision system is
used to mark defect regions in the buoyancy module. This generates paths for the
robot to remove the defect areas.

In [3] a sensor guided system to be used in contour following is suggested. This
system uses multiple sensor. Combining vision, force and acceleration for contour
following tasks.

Luoa et al. [4] suggests an architecture for robotic seam tracing. They use o�-
the self sensors to compensate the residual errors. The system were able to track
both linear and non-linear seams. TCP o�set error were within ±0.1 mm with speed
equal to 100 mm/s.

1Depending on robot type and robot con�guration.
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2 CHAPTER 1. INTRODUCTION

1.2 Robot Cell at the University of Stavanger

The robot cell which the testing has been preformed consists of two Irb 140 ABB
industrial robotic arms. Irb 140 is a six axis, small, multifunctional robotic arm.
Maximum Tool Center Point (TCP) velcocity is 2.5 m/s. Maximum TCP accelera-
tion is 20 m/s2, with acceleration time 0-1 m/s equal to 0.15 s. Reach of 5th axis
is 810 mm [5]. To be compatible with RW 6 the CPU in the control cabined had to
be replaced.

1.3 Thesis Outline

Chapter 2 - Background:
Contains the theoretical foundation which this thesis is built on.

Chapter 3 - Using EGM to Follow Moving Objects:
Describes a suggested solution which enables an industrial robot arm with
EGM implemented to track a disc sliding down a ramp.

Chapter 4 - Experiments, Results and Analysis:
Presents all experiments conducted during this thesis. This chapter also
presents the results from these experiments and an analysis of the results.

Chapter 5 - Discussion:
Discussions around the implementation, results and problems which have oc-
curred during this thesis.

Chapter 6 - Conclusion and Future Work:
Gives the thesis conclusion based on the results from the experiments. Future
work is also presented.

Appendix A - Experiment with Constant Acceleration:
Contain remaining plots with results from the experiment conducted with
constant acceleration.

Appendix B - Experiment with Constant Velocity:
Holds the remaining plots with results from the experiments conducted with
constant velocity.

Appendix C - Code:
Gives an short introduction to the code which is embedded in this thesis.



2. Background

This chapter contains the theory used to perform the implementation and experi-
ments. EGM, Cognex In-Sight 5400 and necessary physics are some of the subjects
described in this chapter.

2.1 Externally Guided Motion (EGM)

This section is based on information found in [1]. EGM is a new module released by
ABB with RW 6 and this module gives a better response to external sensor input
[6]. EGM gives the possibility to adjust the the path of the robot within 10 - 20 ms1

[1, p.313]. EGM goes right in to the motor reference generator, and by bypassing
the path planner the robot is able react quicker to new sensor data. All �ltering,
supervision of reference and state handling is handled by EGM. In this section there
will be given an introduction to EGM and the EGM sensor protocol for UdpUc
communication. There is also possible to use analog communication between sensor
and robot, but this will not be covered in this thesis. Interessted readers can �nd
out more about how to set up analog communication in [1].

The reference can either be given as joint values or as pose. Using pose there
is a need for reference frames. Measurements from the sensor and direction for
position changes can only be given relative to reference frames. Using joint values
there is no need for reference frames because both sensor values and position values
are axis angles given in degrees relative to the calibration position of each axis [1].
The setup using joint values is quite equal to pose, except for the need of reference
frames. Using joint values is covered in this thesis. Information on how to set up
the system using joint values can be found in [1].

In RW 6.x the option EGM gives access to:

� Instructions which can be used to activate, set up and reset EGM.

� Instructions which enables the user to initiate EGMmovements and stop them.

� Function which can retrieve current EGM state.

� System parameters to con�gure EGM and assign these parameters default
values.

[1, p.314]

1Depending on the robot type

3



4 CHAPTER 2. BACKGROUND

2.1.1 Basic Approach

With RW 6.x or higher EGM is already implemented in Robotstudio. Except for
setting up communication with the sensor there is no extra work that has needs to
be done to run EGM. Own instructions and functions to run EGM are embedded
in RAPID.

An EGM movement has to start in a �ne point. Therefore it is not possible to
order parts of a movement to be conducted using EGM, e.g. have EGM to pop up
if something unexpected should happen.

The EGM process can have three di�erent states: EGM_STATE_DISCONNECTED,
EGM_STATE_CONNECTED and EGM_STATE_RUNNING. The description of
these three states is given in table 2.1. The table is taken from [1, p.315].

Value Description

EGM_STATE_DISCONNECTED The EGM state of the speci�c process is
unde�ned. No setup is active.

EGM_STATE_CONNECTED The speci�ed EGM process is not activated.
Setup has been made, but no EGM move-
ment is active.

EGM_STATE_RUNNING The speci�ed EGM process is running. The
EGM movement is active, i.e. the robot is
moved.

Table 2.1: Di�erent states of the EGM process [1, p.315].

A basic approach on how to set up EGM using a external device i.e. a sensor to
give the target of the movement is shown in Table 2.2. This table is taken from [1,
p.315].

To move between the di�erent states a set of speci�c RAPID instructions are
used. The transitions between the states can be found in Figure 2.1, this �gure has
been taken from [1, p.316]. EGM can be run in RAPID by using three di�erent
instructions . These three are: One �setup� instruction, one �Act� instruction and
one �Run� instruction. Two of these instructions are shown in Figure 2.1, but one
is left out. The �Act� instruction is where all the conditions of the movement is set,
like which coordinate system the movement is related to, the convergence criteria,
maximum admitted joint speed, etc. It is the �Act� instruction most of the choices
regarding the EGM movement are de�ned.
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Action

1 Move the robot to a �ne point.

2 Register an EGM client and get an EGM identity. This identity is then used
to link setup, activation, movement, deactivation etc. to a certain EGM usage.
The EGM state is still EGM_STATE_DISCONNECTED.

3 Call an EGM setup instruction to set up the position data source
using UdpUc protocol connection. The EGM state changes to
EGM_STATE_CONNECTED.

4 Give the position convergence criteria, i.e. when the position is considered to
be reached.

5 De�ne which frames are used to de�ne the target position and in which frame
the movement is to be applied.

6 Give the stop mode, an optional time-out and perform the movement itself.
Now the EGM state is EGM_STATE_RUNNING. This is when the robot is
moving.

7 The EGM movement will stop when the position is considered to be reached,
i.e. the convergence criteria is ful�lled. Now the EGM state has changed back
to EGM_STATE_CONNECTED.

Table 2.2: Basic approach for setting up EGM using an external device
to give the target of the movement. This table is taken from [1, p.315].

Figure 2.1: Transition between the states and which instructions to use
to move from one state to another. This �gure is taken from[1, p.316].

A block diagram representing a simpli�ed view of the EGM control system is
found in Figure 2.2. This �gure is taken from [1, p.318]. There are two impor-
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tant parameters that in�uence the EGM control loop, Default proportional Position
Gain and Default Low Pass Filter Bandwith Time [1]. Position gain in�uences the
responsiveness moving to the target which the sensor points at, in relation to the
current robot position. The higher the value, the faster response. The low pass �lter
�lters the speed contribution from EGM [1].

+ LP filter Servo control Robot

SensorPosition gain

Speed feed-forward

Speed reference
EGM controller

Figure 2.2: Block diagram of the EGM control system. This �gure is
taken from [1, p.318].

A block diagram of how the data �ow is using the UdpUc protocol is found
in Figure 2.3 and Table 2.3 explain the di�erent steps. Both are taken from [1,
p.317]. Something worth noticing is that in step 5. If the there is no new position
data available, motion control continuous to use the latest position data written by
EGM.

1 Motion control calls EGM

2 EGM reads feedback data from motion control

3 EGM sends feedback to the sensor

4 EGM checks the UDP queue for messages from the sensor

5 If there is a message, EGM reads the message and step 5 writes the position
data to motion control. If no position data have been sent, motion control
continues to use the latest position data previously written by EGM.

Table 2.3: Description of the di�erent stages in the data �ow using the
UdpUc interface. This table is taken from [1, p.317].
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Sensor EGM Motion control

1. Request (multiple of 4ms)

2. Read feedback

5. Write position

3. Send feedback

new position
4. Check for

Send position
(UDP 4 ms)

Figure 2.3: Block diagram representation of the data �ow using the Ud-
pUc interface. This �gure is taken from [1, p.317].

2.1.2 Sensor Protocol

The protocol is designed for high speed communication between sensor and robot
controller. The protocol is using Google Protocol Bu�ers for encoding and UDP as
a transport protocol. The sensor protocol data structures is de�ned by the EGM
proto �le [1]. When this �le is compiled it generates serialized/de-serialized code
which can be used by the application. The robot controller and sensor uses a server
- client setup to communicate, where the sensor acts like the server. This means
that the robot controller has to initiate the communication. The sensor can not send
anything before it has received a �rst message from the robot controller. After this
�rst message data can �ow independently of each other in both directions [1]. There
is no special connect / disconnect message and there are no built in synchronization,
request responses or supervision of lost messages. There is also no supervision over
the queue of the receiver. This means that the sender will keep sending out data
and it is the receivers job to make sure that the queue is emptied. The robot will
send and receive data every four millisecond by default. This cycle time can be
changed by using the optional argument \SampleRate of the RAPID instructions
EGMActJoint or EGMActPose[1].

In the protocol there are two main data structures, EGMRobot, which is sent from
the robot and EGMSensor, which is sent from the sensor. The header is the same for
both data structures and is shown below in Listing 2.1[1].

1 m e s s a g e E g m H e a d e r

2 {
3 o p t i o n a l u i n t 3 2 s e q n o = 1; // Sequence number
4 o p t i o n a l u n i t 3 2 tm = 2; // Time stamp in m i l l i s e c ond s
5
6 enum M e s s a g e T y p e

7 {
8 M S G T Y P E _ U N D E F I N D = 0;
9 M S G T Y P E _ C O M M A N D = 1; // For fu tu r e use
10 M S G T Y P E _ D A T A = 2; // Sent by robot c o n t r o l l e r
11 M S G T Y P E _ C O R R E C T I O N = 3; // Sent by sensor
12 }
13
14 o p t i o n a l M e s s a g e T y p e m t y p e = 3 [ d e f au l t = M S G T Y P E _ U N D E F I N E D ] ;
15 }

Listing 2.1: EgmHeader for the two main data structures, EgmRobot and
EgmSensor[1].

The packet being sent from sensor to robot contains less data than the packet
going the opposite way, See Listings 2.3 and 2.2. From these code snippets it clear
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that the robot exchange more information about its state than the sensor. This is
natural, since the sensor only tells the robot where to go, but it is good to know
for the sensor what the position of the robot is, the next planned position and that
everything is working properly.

1 h e a d e r {
2 s e q n o : 385
3 tm : 4275119
4 m t y p e : M S G T Y P E _ D A T A

5 }
6 f e e d B a c k {
7 j o i n t s {
8 j o i n t s : −1.1714538335800171
9 j o i n t s : 0 .82521051168441772
10 j o i n t s : 0 .48566141724586487
11 j o i n t s : −0.016466835513710976
12 j o i n t s : 0 .27424958348274231
13 j o i n t s : −2.6035432815551758
14 }
15 c a r t e s i a n {
16 pos {
17 x : 166.29362487792969
18 y : −396.09942626953125
19 z : 49.759349822998047
20 }
21 o r i e n t {
22 u0 : 0 .00016568797582294792
23 u1 : −0.6623578667640686
24 u2 : 0 .74915015697479248
25 u3 : 0 .0074828267097473145
26 }
27 }
28 }
29 p l a n n e d {
30 j o i n t s {
31 j o i n t s : −1.1378754377365112
32 j o i n t s : 0 .82992005348205566
33 j o i n t s : 0 .46713745594024658
34 j o i n t s : −0.013733416795730591
35 j o i n t s : 0 .28822517395019531
36 j o i n t s : −2.5726895332336426
37 }
38 c a r t e s i a n {
39 pos {
40 x : 166.29362487792969
41 y : −396.09942626953125
42 z : 49.759349822998047
43 }
44 o r i e n t {
45 u0 : 0 .00020525175204966217
46 u1 : −0.66237151622772217
47 u2 : 0 .74913811683654785
48 u3 : 0 .0074862390756607056
49 }
50 }
51 }
52 m o t o r S t a t e {
53 s t a t e : M O T O R S _ O N

54 }
55 m c i S t a t e {
56 s t a t e : M C I _ R U N N I N G

57 }
58 m c i C o n v e r g e n c e M e t : f a l s e
59 t e s t S i g n a l s {
60 s i g n a l s : 0
61 s i g n a l s : 0
62 s i g n a l s : 0
63 s i g n a l s : 0
64 s i g n a l s : 0
65 s i g n a l s : 0
66 }
67 r a p i d E x e c S t a t e {
68 s t a t e : R A P I D _ R U N N I N G

69 }

Listing 2.2: Example of packet going from robot to sensor
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1 h e a d e r {
2 s e q n o : 520
3 tm : 278273743
4 m t y p e : M S G T Y P E _ C O R R E C T I O N

5 }
6 p l a n n e d {
7 c a r t e s i a n {
8 pos {
9 x : 250
10 y : −400
11 z : 50
12 }
13 o r i e n t {
14 u0 : 0
15 u1 : 0
16 u2 : 0
17 u3 : 0
18 }
19 }
20 }

Listing 2.3: Example of a packet going from sensor to robot

To con�gure the UDP - device the following parameters has to be in order; name,
type, serial port, remote address and remote port number, see Table 2.4 These
parameters are set in Robotstudio under Controller - Con�guration Editor -
Transmission Protocol.

Name Type Serial port Remote address Remote port
number

EGMsensor UDPUC N/A Computers IP-address 6510

Table 2.4: Example on how to set the parameters for UDPUC - commu-
nication [1].

2.1.3 Disadvantages

Since EGM by passes the path planner one can not expect a linear movement or
order a movement to take a speci�c time or with a speci�c speed. Other limitations
are:

� Can only be used on six axis robots.

� Can only be used in RAPID tasks with a robot, i.e. it is not possible to use it
in a task that contains only additional axis, i.e. in robtargets there are values
in the pose portion of the data.

� An EGM movement has to start in a �ne point.

� For each robot a maximum of four external devices may be used to de�ne
position data. It is the important that each data component has one and only
one source. This is not checked by EGM.

� It is not possible to perform a linear movement using EGM, due to the lack
of interpolation functionality. The actual path of the robot will depend in the
robot con�guration, the start position, and the generated position data.

� EGM does not support MultiMove.
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� It is not possible to use EGM to guide a mechanical unit in a moving work
object.

These limitations are listed in [1, p.314].

2.2 Vision

As an external sensor a Cognex In-Sight 5400 smart camera is used to locate and
produce the position data of the disc. This camera communicates with the PC
through Ethernet and uses Udp as transport protocol.

2.2.1 Smart Camera

In-Sight 5400 is a smart camera produced by Cognex. The camera has a 640x480
resolution and can acquire new images with a frame rate up to 60 frames/second2

[7]. This is a rigid camera with an IP67 grading, which means that the camera
can be deployed in rough environments. What separates a Cognex smart camera
from regular cameras is that all the image processing happens inside the camera.
Instead of outputting an image, the camera can output a string with the position
data. Cognex has its own library of �nished algorithms that can be used, varying
from object tracking algorithms to mathematical- and logic- tools [7].

Resolution: 640 x 480

IP -grading: 67

Color: Greyscale

Frame rate: 60 fps

Table 2.5: Summary of Cognex 5400 speci�cations [8].

2.2.2 In-Sight Explorer

Cognex has its own GUI based programming software called In-Sight Explorer. The
user can choose between two environments, Easy builder, a step by step environment
and Spreadsheet which is a Excel like, drag and drop environment, see Figure 2.4. An
Easy builder solution eventually get converted to spreadsheet code. In spreadsheet
the user can drag and drop desired tools into empty cells and �ll in the parameters
speci�ed for the particular tools.

Under the spreadsheet is the image produced by the camera. The spreadsheet
can be hidden by pressing the spreadsheet button in tool bar. This enable the user
to view the image captured with or without overlays. Typical overlays can be an
axis cross on the object which is to be recognize or Region Of Interest (ROI). These

2Acquisition rate is based on minimum exposure, and full image frame capture.
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(a) Easy Builder.

(b) Spreadsheet.

Figure 2.4: The two programming environments in In-Sight Explorer.
Easybuilder is the simplest of the two where the camera can be pro-
grammed by following the steps under �Application steps�. Spreadsheet
is a more �drag and drop� environment where tools are dragged from the
menu on the right and dropped into empty cells.

overlay can be hidden, this is done in the settings of the tool which produce the
overlay, e.g. in the Patterns tool.

If a new camera gets connected to the network and the PC have not used this
camera before it has to be added to the sensor network by In-Sight Explorer. Unless
this is done the camera is not be displayed in In-Sight Explorer.

The camera is added by going into theAdd Sensor/Device to Network option
under the System menu. This will display a list over devices which are connected
to the same network, but is not connected into the In-Sight Network. The user can
here do some changes to the camera, such as name and IP-address.
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Cameras already connected to the In-sight network can be found in the down
left corner in Easy builder or in the left column in Spreadsheet, see Figure 2.4.

2.2.3 Edge Detection

Edges are detected by examining ROI for discontinuities in the pixel polarity. The
ROI is scanned in a systematic manner, usually line by line starting at the top.
Tracking one edge pixel to a neighbouring one and circumnavigating regions is called
edge following. Binary images is required to do this [9]. A boundary is determinated
by �nding one pixel, thereafter the boundary is tracked by passing from one pixel to
one of its neighbouring pixels until a junction or an endpoint is found. Tracking must
then return to the start point and the boundary is tracked in the reversed direction
[9]. The edge strength is measured, typical the gradient magnitude. A threshold
value is used to decide if whether edges are present or not at an image point. To
link edges together and avoid marking an edge at every noisy pixel thresholding
with hysteresis can be used. This uses the assumption that edges are likely to be in
a continuous curve. The upper threshold is used to �nd the start of an edge. From
the start point the edge is traced, marking an edge when the value is over the lower
threshold. The marking is stopped when the value of a pixel is below the lower
threshold [10].

2.3 Physics

This section is based on information found in [11]. Di�erent forces are acting on an
object sliding down a ramp, see Figure 2.5. If the friction is constant throughout
the motion the object will slide down the ramp with constant acceleration. The
distance and velocity can than be found by applying the equations of motion for
constant acceleration, see Equations 2.1, 2.2, 2.3 and 2.4[11]. Where v is velocity, v0
is start velocity, a is acceleration, d is distance and t is time. These are to be used
when the motion is in a straight line. In cases where the motion is in a 2D-plan the
motions can be decomposed and the equations applied in each direction.

v = v0 + a · t (2.1)

d =
v0 + v

2
· t (2.2)

d = v0 · t+
1

2
a · t2 (2.3)

v2 − v20 = 2 · a · d (2.4)
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Figure 2.5: Forces acting on a object sliding down a ramp.

To �nd the Euclidean distance between two points in 2D, Equation 2.5 can be
used. ∆d is the combined distance in both x- and y-direction.

∆d =
√

∆x2 + ∆y2 (2.5)

The velocity is found by di�erentiate the position with respect to time and the
acceleration is the second di�erentiate of the position with respect to time. To �nd
the velocity and acceleration between two points in 2D, Equations 2.6 and 2.7 can
be used [11].

∆v =
√

∆v2x + ∆vy2 (2.6)

∆a =
√

∆a2x + ∆ay2 (2.7)

Friction force is de�ned by Equation 2.8, where µs is the friction coe�cient
between the object and the surface[11].

FF = µsmg(cos(θ)) (2.8)

2.4 Homogeneous Transformation

This section is based on information found in [12]. If the same point in space is
viewed from two di�erent coordinate systems it is necessary to transform the point
to a common coordinate system. This is to be able to compare the two views, i.e
the same point in space is viewed from the robots - and the cameras - coordinate
system. This transformation is done by using rotation and translation matrices, see
Equations 2.9 and 2.10. When rotating it is important to keep in mind the order in
which the rotation matrices are multiplied, since this will a�ect the product [12].
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RXY Z = Rz,φRy,θRx,ψ

=

cos(φ) −sin(φ) 0
sin(φ) cos(φ) 0

0 0 1

 cos(θ) 0 sin(θ)
0 1 0

−sin(θ) 0 cos(θ)

1 0 0
0 cos(ψ) −sin(ψ)
0 sin(ψ) cos(ψ)


(2.9)

The displacement vector is the displacement between the origin of the two coor-
dinate systems in Euclidean space.

d =

vxvy
vz

 (2.10)

Combining Equations 2.9 and 2.10 gives the homogeneous transformations ma-
trix which is used to transform points from one coordinate system to another, see
Equation 2.11.

H =

[
R d
0 1

]
;R ∈ SO(3), d ∈ R3 (2.11)



3. Using EGM to Follow Moving

Objects

This chapter describes how the system is built up to enable a robot with EGM
implemented to follow a disc sliding down a ramp. The communication is set up
like client-server communication, where the PC in both links acts like the server.
All communication happens over Ethernet with UDP as the message protocol.

Figure 3.1: The �ow of position data in the system. There is a server -
client communication between camera - PC and PC - Egm controller.

15
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3.1 Virtual Environment

The main focus in this section is how the solution is implemented in Robotstudio.
This covers both the RAPID code and how the virtual environment is set up so to
be used for simulations. RobotStudio 6.02 and RW 6.01 were used throughout the
whole thesis.

3.1.1 Work Station

The virtual environment is set up like the lab at the University of Stavanger. With
two IRB 140 ABB robotic arms and a conveyor placed between them. The ramp is
not implemented, and there is no disc. The basis of this environment is made by
Karl Skretting. There are done some small changes in this thesis.

Figure 3.2: The virtual environment is setup to be as alike to the physical
environment as possible.

3.1.2 RAPID

In RAPID there is a program which sets up EGM and asks for new positions every
X ms.1 To enable the same rotation on all robtargets, workobjects and poses,
OrientZYX is used. This takes Euler angles as input and outputs an orient type
variable which is expressed in the form of quaternion. The x-axis is located along
the ramp, y-axis is across the ramp and z-axis is orthogonal to the ramp, see Figure
3.3. The coordinates for these data types are de�ned in world coordninates2.

The workobjects x- and y-axis have the same crossing as the cameras coordinate
system. The z axis has its origin placed above the ramp. This means that the robot
moves in a plane above and parallel to the ramp. Pose is used, this means that
there is need for a reference system which all movements are relative to. The pose
data type is named posecorTopOfRamp and has the same origin and rotation as the
workobject.

1X is equal to the processing time of the camera. This is set manually in Samplerate under

EgmRunPose and depend on the camera setup.
2Which has its origin in the robots base.
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Figure 3.3: Overview of the simulated ramp is set up.

The robot is moved to a fine point, named startPoint. When the robot reaches
this point, if EGM is not connected, the program sets up EGM using EGMSetupUC.
Then EGM is run by using EGMActPose and EGMRunPose, see Listings 3.1 and 3.2.

1 EGMActPose e g m I D 1 \ T o o l := t S u c t i o n C u p \ W O b j := T o p O f R a m p , p o s e c o r T o p O f R a m p ,
2 EGM_FRAME_WORLD, p o s e c o r T o p O f R a m p , EGM_FRAME_WORLD
3 \ x := e g m _ m i n m a x _ l i n 1 \ y := e g m _ m i n m a x _ l i n 1 \ z := e g m _ m i n m a x _ l i n 1

4 \ rx := e g m _ m i n m a x _ r o t 1 \ ry := e g m _ m i n m a x _ r o t 1 \ rz := e g m _ m i n m a x _ r o t 1

5 \ L p F i l t e r :=3\ S a m p l e r a t e :=12\ M a x S p e e d D e v i a t i o n := 5000 ;

Listing 3.1: EGMActPose

Some relevant information in Listing 3.1 are:

� Both poses are in relation to world coordinates.

� Convergence criteria, emg_minmax_lin1 = [-1,1] and
egm_minmax_rot1 = [-2,2] is set earlier in the program.

� The low-pass �lters bandwidth are set to 3Hz.

� The robot should request new position data every 12th ms (Samplerate)

� Maximum admitted joint speed change is set to 5000 degrees/second.3

The bandwidth of the low-pass �lter is set to a small value to avoid �Error: 50375:
Dynamic load too high� which occurs when the speed reference changes too fast.
Using a smaller bandwidth give a smoother transition from high speed to immediate
stop and vice versa. If the bandwidth is set too small this will give a overshoot.
Through experiments 3Hz were found to be a reasonable value which eliminate the
error and gives a minimum of overshoot.

3This is set to a random high value, because trimming the acceleration is not desired
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1 EGMRunPose egmID1 , EGM_STOP_HOLD\ x \ y \ z\ C o n d T i m e :=20
2 \ R a m p I n T i m e :=0.05 \ R a m p O u t T i m e :=0 . 5 ;

Listing 3.2: EGMRunPose

In EGMRunPose the CondTime is set to 20 s, which means that if the convergence
criteria is not within this time the program will continue to the next instruction.
This is never a issue in this program since the motion is done within a few seconds.
The RampInTime is how fast the movement is started in seconds and RampOutTime

has no meaning since Mode is set to EGM_STOP_HOLD [1].

3.2 Real Time Sensor Data Processing

All code is written in C-Sharp (C#), which is a programming language in the .Net
family. Several di�erent classes are made and they are presented in separate sections
below. All the code is placed under the solution ExternalGuidedMotion.

3.2.1 Structuring of the Data, (EGM.cs)

This class is auto generated by ProtoGen. Protobuf -csharp binaries can be down-
loaded from [13]. The zip-�le should be unpacked and placed in a suitable directory.
Windows console is opened in the tools directory and the command in Listing 3.3 is
written in the console window. This generated an EGM C# (Egm.cs) �le from the
egm.proto �le.

1 protogen .\egm\egm.proto --proto_path =.\egm

Listing 3.3: Command to generate the EGM C# �le

From the NuGet packet manager protobuf -csharp and Google.ProtocolBu�ers
is installed in the solution.

The egm.proto �le can be obtained from the PC or the IRC5 controller.

� On the PC where RobotWare is installed:
%LocalAppData%\ABB Industrial IT\Robotics IT\RobotWare\
<RobotWare_xx.xx.xxxx> utility\Template\EGM\

� In the IRC5 Controller:
<SystemName>\PRODUCTS\<RobotWare_xx.xx.xxxx>\utility\
Template\EGM\

Egm.proto de�nes the data contract between the sensor and the robot [1].

3.2.2 Choosing which Position Data to use,

(Program.cs)

This is where the Main method is located. The arguments in Main is used to decide
which class to be used to generate the position data, Camera.cs or SimDisc.cs.
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�Camera� is given as an argument to use the camera and to use the simulated disc
�Simulate� is given. The argument given decide what mode is set to and this sets
which methods to be run later in the program.

3.2.3 Receiving Data From the Camera, (Camera.cs)

This class takes in the x- and y- position of the disc. Data packets from the camera
are sent as strings. This class convert the data into double to be able to do
mathematical operations. The x- and -y positions are �ltered using a Median �lter.
This �lters out noise peaks which may be present due to false accepts in the camera.
Filtered values are stored in X and Y respectively. The class calls the NewPrediction
method in the Predictor class with X and TimeStamp as parameters. All this
happens in its own thread to minimize delay.

3.2.4 Predicting Future Positions of the Disc,

(Predictor.cs)

This predictor uses previous readings to predict future positions. The current veloc-
ity is found by taking the displacement between two consecutive samples, divided by
the change in time, see Equation 3.1. To �nd the acceleration it would be possible
to derive the velocity, but this were found to give unnecessary noise. Therefore a
model of the acceleration is used, see Equation 3.2. Were θ is the angle of the ramp
in radians, g is the gravitational acceleration in mm/ms2 and µ is the frictional
coe�cient.

v =
xi − xi−1

∆t
(3.1)

a = g · sin(θ)− µ · g · cos(θ) (3.2)

From the experiments done in Chapter 4 the delay where found to be between
200 and 300 ms. The predictor therefore has to predict the discs position 200 - 300
ms ahead in time. The predicted value is found by using Equation 3.3. Where x
is current position in mm, v is velocity in mm/ms, t is the time step in ms, c is
a constant, a is the acceleration in mm/ms2 and x̂ is the predicted value which
is stored in the variable PredictedPosition. The time step is the time between
two consecutive samples. The predictor must predict the position around 250 ms
ahead in time. Since the sampling frequency is about 12 ms4, c is set to a constant
between 20 and 30. The frictional coe�cient, µ is set equal to 0.3. This value where
found trough the experiments in Chapter 4 and con�rmed by [14] where 0.3 is in
the middle scope of the friction coe�cient for wood - wood and plastic - plastic.

x̂ = x+ v · t · c+
1

2
a · (t · c)2 (3.3)

4The time between readings depend on where the camera is placed, light conditions and other

factors. Therefore this may vary from experiment to experiment.
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3.2.5 Constructing Data Packets, (Sensor.cs)

The skeleton of this class is made by ABB Ltd. in EgmSensorApp.cpp which is given
as an example application to EGM. This class constructs the data packets which is
being sent to the robots motion controller. It also handles the data packets coming
from the robot. Since there are two di�erent places where position data can be gen-
erated, this class uses the argument in Main to decide if the position data is coming
from the camera or the simulated disc. Further in this section all data comes from
the camera. There is a own thread, SensorThread, which sets up the communica-
tion between PC and robot. This thread handles the requests from the robot and
updates the Cartesian coordinates to the latest predicted position estimate. When
the robots current position is received the latest position estimates is sent to the
robot. Estimates are updated by the method CameraSetPos. This method fetch
the predicted x-position from PredictedPosition in the Predictor class. The y-
position comes from Camera.Y. These values are used to set the Cartesian position
in the CreateSensorMessage method. This is were packet being sent to the robot
is created. The data packet is sent to the robot using UdpClient which is a class in
the .Net framework.

3.3 Vision

The vision program is created using the spreadsheet environment in In-Sight Ex-
plorer, see �gure 3.4. In the image cell (which is located by default in A0) the
parameters is set to restrict the Field of View (FOV) of the camera to only cover
the ramp. Restricting the FOV gives faster recognition, reduces noise and false ac-
cepts. Only by restricting the FOV the processing time of the camera went down
from 16ms to about 12ms.5 The Expose time is also set to a minimum to keep the
processing time down to a minimum. Depending on the light conditions in the lab
the expose time was set to 1 or 2ms.

To recognise the disc, an edge detection tool located in Patterns is used. The
calibrated image transforms pixels into mm, this is done by the Calib tool located
in C16. The calib tool is set up to use a chequerboard with 20mm spacing without
a �ducial, see Figure 3.5. Four poses are used to get an accurate calibration along
the whole ramp. The origin is the top right cross seen in Figure 3.5a. The x-axis is
de�ned along, the y-axis is across and the z-axis is perpendicular to the ramp.

Device located in C21 sets up the UDP communication between the camera and
the PC. Host Name is the computers IP-address, Port is which port to use, in this
case it is set to 3000. Timeout is set to a high value, because it is not desired that the
camera times out if there is no communication. Binary Packet is left unchecked.

Read in D21 points to the Device structure in C21. The Write cell points to
the image in A0, the device structure in C21, and the to the data structure in E22.
The data structure in E22 is the position in both x-and y-direction, timestamps and
sequence number in a String format. It is this data which is being sent to the PC.
The timestamps is the processing time of the camera. This is used in the predictor

5Depending on the setup
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and for debugging. Sequence number is only used for debugging. The position is in
mm and the timestamps are in ms, therefore the data is restricted to zero decimal
points since mm and ms gives an acceptable precision.

Figure 3.4: The spreadsheet program used to detect the disc. Behind the
spreadsheet live image of what is being recorded is found. In this image
it is possible to see the disc behind the spreadsheet, with an overhead
displaying the axis cross for the disc.

There are two events locate in D30 and D31. D30 is used to update the sequence
number for each iteration. D31 is used to reset the sequence number when the camera
goes from online to o�ine. So that each session starts with sequence number 0.
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(a) Calibrated image.

(b) Result after calibrating.

Figure 3.5: Calibration environment after calibrating. After calibrating
In-Sight Explorer gives a score on how good the calibration was. In this
case the score was 0.114 and this is de�ned as �Excellent�.

3.4 O�ine Processing

A Matlab script was created to do o�ine processing. This script uses the position
and time data from the .txt-�les generated by the C# program. Processing this
data creates plots of the position, velocity and acceleration with respect to time.
The position data from the robot is in relation to the base, and the position data
of the disc is related to the workobject. This script transforms the position data to
a common coordinate system, so the data from the two sources can be compared.
This transformation is done by rotation and translation matrices.

The distance that the disc and has travelled is found by using the Algorithm 1
(based on Equation 2.5).
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Algorithm 1 How to calculate distance in a 3D-space.
for i = 1: Step = 1: i ≤ length position of data do

distance[i] =
√

(x0 − xi)2 + (y0 − yi)2 + (z0 − zi)2
end for

The velocity is found from the derivative of the position. First the derivative is
found in all three axis, and then to �nd the total velocity an algorithm similar to
Algorithm 1 is used.

And last the acceleration is found by using the second derivative of the position.
As for the velocity a similar algorithm to Algorithm 1 is used to �nd the combined
acceleration.

With these data in place it is possible compare travelled distance, velocity and
acceleration for both disc and robot.
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4. Experiments, Results and

Analysis

This chapter describes the setup for all experiments conducted during this thesis.
Results and an analysis of the results are also given. All experiments were conducted
in the robotics lab at the University of Stavanger, see Section 1.2.

4.1 Tracing Capability of the Robot

These two experiment were done to test the tracing capability of the robot. This was
to test how far the robot was behind the disc with constant velocity and constant
acceleration. Results from these experiments gave a pinpoint on how far ahead the
predictor had to predict.

4.1.1 Constant Acceleration

The purpose of this experiment was to see how well the robot could follow the path
of a simulated disc. The disc moved with constant acceleration. Position data for
both disc and robot were stored in a .txt- �le for o�ine processing. This experiment
was conducted to try and answer the following questions:

� Can the robot follow an object with non- constant velocity?

� Is the di�erence in the robot and disc's position constant throughout the mo-
tion?

� Will the di�erence in the robot and disc's position be di�erent with high
acceleration versus low acceleration?

Di�erence in position means how long after the disc have travelled a certain
distance have the robot travelled the same distance, or visa versa.

Setup

The disc was created in C#. This disc slides frictionless down a ramp according
to the laws of physics, see Equations 4.1, 4.3 and 4.2. The robot tried to copy the
motion of the disc. The robots start point was [496, -526, 650].1. The disc moved

1In world coordinates

25
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in the work objects x-direction. The movement was started by pressing �s� in the
console window. This started the timer which was used to update the x-position
of the disc and assigned the y-position to a constant equal −125mm. Before �s�
were typed in the position data were set to [0,0,0] which gave the origin of the work
object as the target.

a = g · sin(θ) (4.1)

Where g is the gravitational force and θ is the angle of the ramp.

v = a · t (4.2)

s =
1

2
· v · t (4.3)

Five di�erent angles were tested, 20, 30, 40, 50 and 60 degrees. Distance, velocity
and acceleration were calculated using Algorithm 1, found in Section 3.4.

Results

This section presents the results from the experiments done with 20 degrees and
60 degrees. Plots from the remaining experiments can be found in Appendix A.
This appendix also holds plots displaying the movement and velocity in all three
directions. A summary of the results can be found in Tables 4.1 and 4.2.

By setting the simulated ramps angle to 20 degrees, the theoretical acceleration
for the disc is 3.36 · 10−3mm/ms2, which gives a top velocity equal to 2.78m/s. The
whole motion took 828ms. Measured top velocity for the disc was 2.29m/s. The
disc had a higher top velocity than the robot, the di�erence was 0.56m/s, see Figure
4.1b. The disc pulled away from the robot during the motion, but not by much.
At distance equal 270mm the robot was 190ms behind the disc. At distance equal
540mm the di�erence was 201ms, see Figure 4.1a.
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Figure 4.1: Robot and discs distance and velocity. 20 degrees angle on
the simulated ramp.



4.1. TRACING CAPABILITY OF THE ROBOT 27

Angle equal to 60 degrees will give a theoretical acceleration equal 8.50·10−3mm/ms2,
which gives a top velocity equal to 4.84m/s. The whole motion was over after 569ms.
Measured top velocity for the disc was 3.48m/s, and for the robot 2.21m/s, see Fig-
ure 4.2b. Di�erence in top velocity was 1.27m/s. During the motion the disc pulled
away from the robot. At distance equal 270mm the di�erence in time was 183ms
and at 540mm the robot was 209ms behind the disc, see Figure 4.2a.
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Figure 4.2: Robot and discs distance and velocity. 60 degrees angle on
the simulated ramp.

Angle 270 [mm] 540 [mm]

20 190 [ms] 201 [ms]

30 189 [ms] 203 [ms]

40 186 [ms] 203 [ms]

50 184 [ms] 205 [ms]

60 183 [ms] 209 [ms]

Table 4.1: Di�erence in time between the disc and robot at two given
points, when the distance travelled was equal to 270mm and 540mm

Analysis

The peaks at the start of the velocity plots were because the y- position was set
to −125mm. Di�erence in theoretical and measured top velocity can be due to the
smoothing of the plots. Example of un�ltered plots are found in Appendix A. The
robot is able to follow the disc. Distance between disc and robot were not constant.
From the numbers it looks like the acceleration a�ected how far behind the robot
was. Already at 30 degrees the discs top velocity were higher than the robots max
TCP velocity. This is why the robot fell farther and farther behind the disc as the
ramps angle was increased.
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Top velocity

Angle Disc Robot

20 2.29 [m/s] 1.73 [m/s]

30 2.70 [m/s] 1.90 [m/s]

40 3.07 [m/s] 2.06 [m/s]

50 3.27 [m/s] 2.14 [m/s]

60 3.48 [m/s] 2.21 [m/s]

Table 4.2: Top velocity for the disc and robot.

4.1.2 Constant Velocity

The purpose of this experiment was to see if the robot could follow an object mov-
ing with constant velocity. The experiment was conducted to try and answer the
following questions:

� Can the robot follow an object moving with constant velocity?

� Is the di�erence in the discs and robots position constant throughout the
motion?

� Does di�erent velocities in�uence the distance between disc and robot?

� What is the processing time of the camera? And is this a�ected by the objects
velocity?

Setup

This test were done with the setup seen in Figure 4.3. The robot on the right had
a disc mounted to its tool. This robot moved linear and with constant velocity over
the white area seen in Figure 4.3. This robot was programmed to move to a point,
wait for 2s before returning to the start point with the same velocity. Looking down
on the white area was a Cognex 5400 smart camera. This camera was set up to
locate the disc and send its position over to a program in C#. The PC forwarded
the position data to the robot on the left. This robot copied the discs motion. The
disc was set up to move only in the x-direction (there were some movement in the
y-direction as well due to inaccuracy in the calibration). There were no movement
in the z-direction of the disc. Six di�erent velocities were tested, from 100mm/s to
2500mm/s.

The camera used an edge detection algorithm to locate the disc. This algorithm
is built into the Cognex In-Sight Explorer software. A detailed description on how
the camera was programmed is found in Section 2.2.2.
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Figure 4.3: Physical setup experiment with constant velocity. The robot
on the right moved the disc linear and with constant velocity in the FOV
of the camera. The robot on the left copied the discs motion.

Results

The plots presented in this section is for the velocity equal 100mm/s, 1000mm/s and
2500mm/s. The remaining plots are found in Appendix B. Table 4.3 summarizes
the results for all velocities tested.

In all results there were a lot of noise. Reason for this noise is discussed in
Section 5.2. All data presented is smoothed using smooth in Matlab.

When the discs velocity was 100mm/s the robot was approximately 200ms be-
hind the disc, except for in the acceleration and deceleration phase, see Figure 4.4.
How far behind the robot was compared to the disc was approximately constant
throughout the motion. When distance travelled was equal to 300mm the robot
was 209ms behind the disc and at 700mm the di�erence was 210ms, see Figure 4.4.
The cameras processing time was not constant. 1032 out of 3461 samples the camera
used 9ms and the remaining 2429 samples the camera used 10ms, see Figure 4.5.
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Figure 4.4: Distance and velocity with the disc travelling at 100mm/s.
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Figure 4.5: Processing time camera, v100.

With disc velocity equal to 1000mm/s the robot was approximately 200ms be-
hind the disc throughout the motion, except during acceleration and deceleration.
This di�erence was constant. When distance travelled was 300mm the robot was
208ms behind the disc and at 700mm the di�erence was 207ms, see Figure 4.6. The
cameras processing time was not constant. 344 out of 1246 samples the camera used
9ms and the remaining 902 samples it used 10ms, see Figure 4.7.
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Figure 4.6: Distance and velocity with the disc travelling at 1000mm/s.
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Figure 4.7: Processing time camera, v1000.

With the discs velocity equal to 2500mm/s, which is the top velocity of the robot
[5], the di�erence from when the disc had travelled a certain distance until the robot
had travelled the same distance was not constant. At 300mm the robot was 175ms
behind and at 700mm the di�erence was 233ms, see Figure 4.8. The processing
time of the camera was not constant. 281 out of 1274 samples the camera used 9ms
and 993 samples 10ms, see Figure 4.9.
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Figure 4.8: Distance and velocity with the disc travelling at 2500mm/s.
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Figure 4.9: Processing time camera, v2500.

Velocity 300 [mm] 700 [mm]

100 [mm/s] 209 [ms] 210 [ms]

500 [mm/s] 210 [ms] 210 [ms]

1000 [mm/s] 208 [ms] 207 [ms]

1500 [mm/s] 200 [ms] 208 [ms]

2000 [mm/s] 179 [ms] 227 [ms]

2500 [mm/s] 175 [ms] 233 [ms]

Table 4.3: Di�erence in time from the disc was in a certain point until
the robot reached the same point.
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Analysis

The time from the disc was in a certain point to the robot reached that same point
was dependant of the discs velocity. Higher velocity meant that the robot was
further behind the disc compared with lower velocities. There was a lot of noise in
the samples of the discs position. This made it impossible to use un�ltered data.
There may therefore be some inaccuracy in the numbers presented due to smoothing.
The robot was able to follow an object travelling with constant velocity as long at
the velocity was under 2000mm/s. The di�erence in the discs and robots position
was constant through out the motion with velocity ≤ 1500mm/s.

The cameras processing time was not constant varying with ±1ms. The cameras
processing time was not a�ected by the discs velocity. Approximately 1/3 of the
times the camera used 9ms and the remaining times it used 10ms.

4.2 Di�erent Sample Rate

In RAPID it is possible to set how often the robot should request new position
estimates from the PC. This value is set as a parameter in EgmActPose and has to
be a multiple of 4. To �nd out this a�ect the delay in the system, two di�erent
values were tested. Samplerate:=4, since this is the smallest allowed value and
Samplerate:=12, since this is the multiple of 4 closest to the cameras processing
time.

4.2.1 Setup

The setup is identical to the setup in Section 4.1.2, only di�erence is the value of
the parameter Samplerate in RAPID.

4.2.2 Results

In Section 4.1.2 Samplerate:=4 was used. Therefore the numbers in this section
was the same. Only results using Samplerate:=12 and the di�erence between the
two sample rates is presented in this section.

When the discs velocity was 100mm/s the robot was 213ms behind the disc
when distance travelled was 300mm. When distance travelled was 700mm the
robot was 210ms behind, see Figure 4.10. This means that the di�erence in us-
ing Samplerate:=4 and Samplerate:=12 was 4ms at 300ms and 0ms at 700mm.
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Figure 4.10: Distance travelled by robot and disc with two di�erent
sample rates, disc velocity was 100mm/s

With disc velocity equal 2500mm/s the robot was 196ms behind the disc when
distance travelled was 300mm. When distance travelled was 700mm the robot
were 238ms behind, see Figure 4.11. This means that the di�erence between
Samplerate:=4 and Samplerate:=12 with disc velocity equal 2500mm/s was 21ms
at 300mm and 5ms at 700mm.

Results from all velocities tested are found in Table 4.4.
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Figure 4.11: Distance travelled by robot and disc with two di�erent
sample rates, disc velocity was 2500mm/s.
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Velocity 300 [mm] 700 [mm]

100 [mm/s] 4 [ms] 0 [ms]

500 [mm/s] 5 [ms] 4 [ms]

1000 [mm/s] 5 [ms] 6 [ms]

1500 [mm/s] 7 [ms] 6 [ms]

2000 [mm/s] 18 [ms] 4 [ms]

2500 [mm/s] 21 [ms] 5 [ms]

Table 4.4: Di�erence between Samplerate:=4 and Samplerate:=12.
With Samplerate:=12 the robot is 4 − 21ms further behind than with
Samplerate:=4.

4.2.3 Analysis

The results show that using Samplerate:=12 gives slower response than using
Samplerate:=4. Since the sample rate of the robot changed, the rate at which the
data was written to �le were changed. The data is written every time the robot ask
for new positions. This may be a explanation for why there is an di�erence. Since
the cameras processing time is 10ms, ±1ms, the rate at which the robot is fed with
new position data is not changed using the two sample rates. With Samplerate:=4

the robot revives new position data every third sample (every 12thms), which is
the same as using Samplerate:=12. When disc velocity equals 2000mm/s and
2500mm/s, the di�erence is quite huge at the �rst reading (300mm). This is most
likely a coincidence.

4.3 Ramp Experiments

This section presents all the experiments conducted on the ramp. The purpose of
these experiments was to see if the robot could follow a disc sliding down a ramp.
Di�erent predictor values were tested. These experiments tried to �nd an answer to
the following questions:

� Can the robot follow a disc sliding down a ramp?

� How far ahead does the predictor have to predict?

� Is the distance between disc and robot constant throughout the motion?

4.3.1 Setup

During the ramp experiments the lab was setup like in Figure 4.12. The Cognex
camera was looking down at the ramp and most of the ramp were within the range
of the robot. Due to the limited work range of the Irb140 the start point of the
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disc was moved down the ramp, by about 300 mm. By limiting the sliding surface
typical errors like �50449: Mechanical unit close to joint bound� and �50456: Close
to singularity while External Guided Interface active� were eliminated.

Figure 4.12: Physical setup at the lab. The camera was mounted so the
FOV covers the whole ramp, and the ramp was placed within the work
area of the robot.

The camera was placed on the opposite side of the ramp in relation to the robot.
With a small side view of the ramp to avoid the robot blocking the cameras view
of the disc. The camera was also placed high above the ramp to cover the whole
sliding surface.2

The ramp consisted of wood, with aluminium edges to avoid the disc from sliding
out on one of the sides. Each level (the bolts in Figure 4.12) represented a 10 degrees
change in the ramps angle. The hight of these levels were calculated using the Sine
Rule, see Equation 4.4 and Figure 4.13. Due to friction the disc would not slide
with an angle of 10 degrees and therefore the application was not tested with a
ramp angle lower than 20 degrees.

a

sin(A)
=

b

sin(B)
=

c

sin(C)
(4.4)

2The lens mounted on the camera had limited wide angle. Other lenses where not tested.
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Figure 4.13: Triangle with unknown angles.

The disc was made out of Polyoxymethylene (POM) which is a hard types of
plastic [15]. Robot used during the tests was an Irb140 ABB industrial robotic arm,
with an working range of 810 mm [5].

Two di�erent angles were tested, 20 and 30 degrees. During the experiments
the cameras processing time was 15ms when ramp angle was 20 degrees and 18ms
when the angle was 30 degrees. EGMActPose and EGMRunPose used the parameters
in Listing 4.1 and 4.2, unless otherwise stated. Due to the di�erence in the cameras
processing time, Samplerate:= depended on the ramps angle. When the ramp angle
was 20 degrees, Samplerate was equal to 16, and 30 degrees it was set equal to 20.

1 EGMActPose e g m I D 1 \ T o o l := t S u c t i o n C u p \ W O b j := T o p O f R a m p , p o s e c o r T o p O f R a m p ,EGM_FRAME_WORLD,
2 p o s e c o r T o p O f R a m p , EGM_FRAME_WORLD \ x := e g m _ m i n m a x _ l i n 1 \ y := e g m _ m i n m a x _ l i n 1 \ z := e g m _ m i n m a x _ l i n 1

3 \ rx := e g m _ m i n m a x _ r o t 1 \ ry := e g m _ m i n m a x _ r o t 1 \ rz := e g m _ m i n m a x _ r o t 1 \ L p F i l t e r :=3\ S a m p l e r a t e :=16
4 \ M a x S p e e d D e v i a t i o n := 5000 ;

Listing 4.1: EGMActPose during ramp test

1 EGMRunPose egmID1 , EGM_STOP_HOLD\ x \ y \ z\ C o n d T i m e :=20 \ R a m p I n T i m e :=0.05\ R a m p O u t T i m e :=0 . 5 ;

Listing 4.2: EGMRunPose during ramp test

4.3.2 Noise

In the position data from the camera there were some noise, see Figure 4.14. Samples
from the robot were not as noisy as the samples from the camera. The noise showed
better when the position was di�erentiated to produce the velocity and even more
when the velocity was di�erentiated to display the acceleration, see Figure 4.15.
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Figure 4.14: Position in x-, y- and z- direction. The zoomed area is to
highlight the noise from the camera readings (red curve).
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Figure 4.15: Noise after di�erentiated the position to get the velocity
and acceleration.

Due to the noise, all data presented were smoothed using the smooth in Matlab,
see Listing 4.3. 'loess' is local regression using weighted linear least squares and
a 2nd degree polynomial [16].

1 for i = 1: 1 : 3
2 r o b o t X Y Z i ( 1 : end , i ) = s m o o t h ( r o b o t X Y Z i ( 1 : end , i ) ,200 , ' l o e s s ' ) ;
3 end

Listing 4.3: Filtering the data using smooth
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4.3.3 Di�erent Bandwidths on the Low Pass Filter

This experiment tested di�erent bandwidths on the low pass �lter which is between
the EGM controller and the robots motion controller, see Figure 2.2. This exper-
iment was conducted to see how di�erent bandwidths in�uenced the movement of
the robot.

Setup

This experiment was conducted with the setup described in Section 4.3.1. All tests
were run with a 30 degree angle on the ramp.

Results

With bandwidth equal 3Hz the robot started its motion 181ms after the disc. Mid-
way, when distance travelled was equal to 382mm, the robot was 253ms behind.
At the end, from the disc reached its stationary position to the robot stopped its
movement the di�erence was 322ms, see Figure 4.16.
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Figure 4.16: Distance travelled with bandwidth low pass �lter equal 3Hz.

When the bandwidth was equal to 5Hz, the robot started its motion 202ms after
the disc. Midway the di�erence was 250ms and at the end 444ms, see Figure 4.17.
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Figure 4.17: Distance travelled with bandwidth low pass �lter equal 5Hz.

When the bandwidth was equal to 10Hz the robot started its motion 100ms
after the disc. Midway the di�erence was 240ms. At the end, the robot reached a
stationary position 680ms after the disc, see Figure 4.18.

A summary of the numbers are presented in Table 4.5.
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Figure 4.18: Distance travelled with bandwidth low pass �lter equal
10Hz.

Bandwidth equal 15Hz was also tested, but triggered a �Dynamic load too high�
when the robot moved from the start point to the start point of the disc.
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Bandwidth [Hz] Start [ms] Midway [ms] End [ms]

3 181 253 322

5 202 250 444

10 100 240 680

Table 4.5: How long behind the robot is compared to the disc at certain
distances using di�erent bandwidths on the low pass �lter in the EGM
controller.

Analysis

The results show that the bandwidth of the low pass �lter a�ects the deceleration
of the robot, higher bandwidth gives longer deceleration. From the numbers it may
look like it also a�ect the start of the motion, with a bandwidth equal to 10Hz the
robot started its motion faster than with the other bandwidths tested. Since the
robot started its motion slower using 5Hz compared with 3Hz, the quicker response
with 10Hz is most likely a coincident.

4.3.4 Movement in the X-direction

Most of the discs movement were in the work objects x-direction. In this section
the results in x-direction are presented. Di�erent time steps in the predictor was
tested to �nd the best �t, see Section 3.2.4. Time step is the time between two
consecutive samples, i.e. 15 time steps means the time between two consecutive
samples multiplied with 15. Time behind is the time from when the disc had travelled
a certain distance until the robot had travelled the same distance or visa versa.
Distance travelled gives a good pinpoint on the distance between robot and disc.

20 Degrees Angle on the Ramp

With 20 degrees angle on the ramp the theoretical velocity for the disc after 0.5s in
the x-direction is equal to 0.29m/s, while the true velocity was measured to 0.34m/s,
see Figure 4.19.
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Figure 4.19: Velocity in the x-direction with a 20 degrees angle on the
ramp. The cursors are placed at the start of the movement, 0.5 seconds
after the movement started and 1 second after the movement started.

The measured velocity was not equal to the theoretical velocity. The di�erence is
presented in Table 4.6.

Time Theoretical Measured Di�erence

0.5 sec 0.29[m/s] 0.34[m/s] 0.05[m/s]

1.0 sec 0.59[m/s] 0.69[m/s] 0.1[m/s]

Table 4.6: Di�erence between calculated velocity and measured velocity
for the disc in the x-direction. Ramp angle was 20 degrees.

With no prediction the robot is behind the disc throughout the motion. 0.5s
into the motion the robot was 238ms behind the disc, after 1s the di�erence was
241ms and 1.25s into the motion the di�erence was 240ms. The di�erence in the
robots and discs position was approximately constant throughout the motion, except
during acceleration and deceleration, see Figure 4.20.
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Figure 4.20: No prediction, 20 degrees angle on the ramp.

Predicting 15 time steps ahead the robot was behind the disc throughout the
motion. 0.5s in the motion the robot was 81ms behind the disc. 1s the di�erence
was 66ms and after 1.25s the di�erence was 60ms. How far the robot was behind
the disc were not constant, see Figure 4.21. There was an overshoot at the end of
the robots motion.
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Figure 4.21: Predicting 15 time steps ahead. Ramp angle was 20 degrees.
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The robot caught up with the disc and pass it when predicting 20 time steps
ahead. 0.5s into the motion the robot was 42ms behind the disc. After 1s the
di�erence was 12ms and 1.25s into the motion the robot had passed the disc and
was 16ms in front of the disc, see Figure 4.22. There was an overshoot at the end
of the robots motion.
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Figure 4.22: Predicting 20 time steps ahead. Ramp angle was 20 degrees.

Predicting 25 time steps ahead the robot caught up with and passed the disc.
0.5s into the motion the robot was 10ms behind the disc. After 1s the robot had
passed the disc and was 31ms in front of the disc. 1.25s into the motion the robot
was 46ms ahead of the disc, see Figure 4.23. There was an overshoot at the end of
the robots motion.

A summary of all numbers presented in this section are found in Table 4.7.
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Figure 4.23: Predicting 25 time steps ahead. Ramp angle was 20 degrees.

Time steps in the predictor

Time 0 15 20 25

0.5 sec −238[ms] −81[ms] −42[ms] −10[ms]

1.0 sec −241[ms] −66[ms] −12[ms] 31[ms]

1.25 sec −240[ms] −60[ms] 16[ms] 46[ms]

Table 4.7: Di�erence in when the disc and robot reached the same point
in the x-direction. Negative sign means the robot was behind and positive
means it was in front. Ramp angle was 20 degrees.

30 Degrees Angle on the Ramp

Changing the angle of the ramp to 30 degrees will give an theoretical velocity after
0.5s equal to 1.18m/s in the x-direction, measured value was equal to 1.06m/s, see
Figure 4.24.
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Figure 4.24: Velocity in the x-direction with a 30 degrees angle on the
ramp. The cursors are placed at the start of the movement and 0.5
seconds after the movement started

Without prediction the robot was behind the robot throughout the motion. How
far behind the robot were was not constant. 250ms into the motion the robot was
234ms behind. 500ms into the motion the di�erence was 250ms and 750ms after
the motion had started the di�erence was 255ms, see Figure 4.25.
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Figure 4.25: No prediction, 30 degrees angle on the ramp.

When predicting 15 time steps ahead the robot was behind the disc throughout
the motion. The di�erence was not constant. After 250ms the robot was 105ms
behind the disc. 500ms into the motion the di�erence was 91ms and after 750ms
the di�erence was 85ms, see Figure 4.26. There was an overshoot at the end of the
robots motion.
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Figure 4.26: Predicting 15 time steps ahead. Ramp angle was 30 degrees
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Predicting 20 time steps ahead the robot was behind the disc throughout the
motion. The di�erence was not constant. After 250ms the robot was 82ms behind
the disc. 500ms into the motion the robot was 54ms behind and 750ms into the
motion the robot was 35ms behind, see Figure 4.27. There was an overshoot at the
end of the robots motion.
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Figure 4.27: Predicting 20 time steps ahead. Ramp angle was 30 degrees.

When predicting 25 time steps ahead in time the robot caught up with and
passed the disc. After 250ms the robot was 72ms behind the disc. 500ms after the
movement started the di�erence was 20ms and 750ms into the motion the robot
had passed the disc and was 2ms in front of the disc.

All numbers presented in this section are summarized in Table 4.8.
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Figure 4.28: Predicting 25 time steps ahead. Ramp angle is 30 degrees

Time 0 15 20 25

250[ms] −234[ms] −105[ms] −82[ms] −72[ms]

500[ms] −250[ms] −91[ms] −54[ms] −20[ms]

750[ms] −255[ms] −85[ms] −35[ms] 2[ms]

Table 4.8: Di�erence in time between disc and robot had reached certain
points. Negative sign means the robot is behind and positive means it is
in front. Ramp angle was 30 degrees

4.3.5 Movement in all Directions

In this section the results from the movement in all three axis are presented. The
results come from the same experiments as the results presented in Section 4.3.4.
Looking at distance travelled gives a good indication on the di�erence in position.
How far the robot was behind the disc and visa versa. Velocities are also presented.

20 Degrees Angle on the Ramp

This section presents the results and analysis from the movement in all three direc-
tions. Midway means that the distance travelled is equal to 380mm and at the end
of the motion means that distance travelled equals 800mm. This is right before the
robot starts its deceleration.
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Results

Without prediction the robot was 245ms behind the disc midway in the motion.
At the end of the motion the robot was 256ms behind the disc, see Figure 4.29.
Distance between disc and robot was not constant throughout the motion. The disc
reached a top velocity at 1.03m/s, while the robots top velocity was 0.99m/s, see
Figure 4.30.
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(a) Position.
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(b) Distance.

Figure 4.29: Position and distance without prediction with a 20 degree
angle on the ramp.

5000 6000 7000 8000 9000 10000 11000

Time [ms]

-1

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

V
el

oc
ity

 [m
m

/m
s]

Disc X velocity
Robot X velocity
Disc Y velocity
Robot Y velocity
Disc Z velocity
Robot Z velocity

(a) Velocity in all directions.
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Figure 4.30: Velocities without prediction with a 20 degree angle on the
ramp.

Predicting 15 time steps ahead the robot was 71ms behind the disc midway. At
the end of the motion the robot was 56ms behind the disc, see Figure 4.31. There
was an overshoot equal to 58mm at the end of the robots motion. The robot reached
a top velocity equal to 1.04m/s and the discs top velocity was 1.04m/s, see Figure
4.32.
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(b) Distance.

Figure 4.31: Position and distance predicting 15 time steps ahead. Ramp
angle was 20 degrees.
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(a) Velocity in all directions.
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Figure 4.32: Velocities predicting 15 time steps ahead. Ramp angle was
20 degrees.

When predicting 20 time steps ahead the robot caught up with the disc. The
robots position was approximately equal to the discs throughout the motion. Mid-
way the robot was 17ms behind the disc. At the end of the motion the robot was
5ms in front of the disc, see Figure 4.33. There was an overshoot at the end of the
robots motion equal to 79mm. The top velocity of the disc was 0.95m/s and the
robots was 0.89m/s, see Figure 4.34.
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Figure 4.33: Position and distance predicting 20 time steps ahead. Ramp
angle was 20 degrees.
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(a) Velocity in all directions.
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Figure 4.34: Velocities predicting 20 time steps ahead. Ramp angle was
20 degrees.

The robot caught up and passed the disc when predicting 25 time steps ahead.
Midway the robot was 17ms in front of the disc. At the end of the motion the robot
was 47ms in front of the disc, see Figure 4.35. There was an overshoot at the end
of the robots motion equal to 105mm. The discs top velocity was 1.25m/s and the
robots top velocity was 1.22m/s, see �gure 4.36.

A summary of the di�erence between the robot and disc's position is found in
Table 4.9.
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Figure 4.35: Position and distance predicting 25 time steps ahead. Ramp
angle was 20 degrees.
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(a) Velocity in all directions.
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Figure 4.36: Velocities predicting 25 time steps ahead Ramp angle was
20 degrees.

Time steps in the predictor

Distance 0 15 20 25

380 [mm] −245[ms] −71[ms] −17[ms] 17[ms]

800 [mm] −256[ms] −56[ms] 5[ms] 47[ms]

Table 4.9: Di�erence in when the disc and robot reached the same point.
Negative sign means the robot was behind and positive means it was in
front. Ramp angle was 20 degrees.
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30 Degrees Angle on the Ramp

This section presented the results in from movement in all three directions with a 30
degree angle on the ramp. Midway means that distance travelled was equal 390mm
and at the end of the motion, distance travelled was equal 700mm. This was before
the robot started its deceleration.

Results

Without prediction the robot laid behind the disc throughout the motion. Midway
the robot was 253ms behind the disc. At the end of the motion the robot was
262ms behind, see Figure 4.37. The discs top velocity was 1.94m/s and the robots
top velocity was 1.68m/s, see Figure 4.38.

5000 6000 7000 8000 9000 10000 11000 12000

Time [ms]

-800

-600

-400

-200

0

200

400

600

P
os

iti
on

 [m
m

] Disc X position
Robot X position
Disc Y position
Robot Y position
Disc Z position
Robot Z position

(a) Position.

5000 6000 7000 8000 9000 10000 11000 12000

Time [ms]

0

100

200

300

400

500

600

700

800

900

P
os

iti
on

 [m
m

]

Distance disc Distance robot

(b) Distance.

Figure 4.37: Position and distance without prediction with a 30 degree
angle on the ramp.
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(a) Velocity in all directions.
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Figure 4.38: Velocities without prediction with a 30 degree angle on the
ramp.
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Predicting 15 time steps ahead the robot was behind the disc throughout the
motion. Midway the robot was 86ms behind. At the end of the motion the robot
was 81ms behind. There was an overshoot in the robots motion at the end equal
to 63mm , see Figure 4.39. The discs top velocity was 1.93m/s and the robots top
velocity was 1.76m/s, see Figure 4.40.
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Figure 4.39: Position and distance predicting 15 time steps ahead. Ramp
angle was 30 degrees.

1000 2000 3000 4000 5000 6000 7000 8000

Time [ms]

-2

-1.5

-1

-0.5

0

0.5

V
el

oc
ity

 [m
m

/m
s]

Disc X velocity
Robot X velocity
Disc Y velocity
Robot Y velocity
Disc Z velocity
Robot Z velocity

(a) Velocity in all directions.
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Figure 4.40: Velocities predicting 15 time steps ahead. Ramp angle was
30 degrees.

Predicting 20 time steps ahead the robot was behind the disc throughout the
motion. Midway the robot was 40ms behind the disc. At the end of the motion the
robot was 30ms behind the disc. There was an overshoot in the robots motion at
the end equal to 87mm, see Figure 4.41. The discs top velocity was 1.98m/s and
the robots top velocity was 1.91m/s, see Figure 4.42.
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Figure 4.41: Position and distance predicting 20 time steps ahead. Ramp
angle was 30 degrees.
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(a) Velocity in all directions.
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Figure 4.42: Velocities predicting 20 time steps ahead Ramp angle was
30 degrees.

Predicting 25 time steps ahead in time the robot caught up and passed the disc.
The di�erence in time midway in the motion was 14ms. At the end of the motion
the robot was 11ms in front of the disc. There was an overshoot at the end of the
robots motion equal to 102mm, see Figure 4.43. The discs top velocity was 1.88m/s
and the robots top velocity was 1.98m/s, see Figure 4.44.

A summary of the di�erence between the robot and disc's position is found in
Table 4.10.
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Figure 4.43: Position and distance predicting 25 time steps ahead. Ramp
angle was 30 degrees.
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(a) Velocity in all directions.
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Figure 4.44: Velocities predicting 25 time steps ahead. Ramp angle was
30 degrees.

Time steps in the predictor

Distance 0 15 20 25

390 [mm] −253[ms] −86[ms] −40[ms] −14[ms]

700 [mm] −262[ms] −81[ms] −30[ms] 11[ms]

Table 4.10: Di�erence in when the disc and robot reached the same point.
Negative sign means the robot was behind and positive means it was in
front. Ramp angle was 30 degrees.
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4.3.6 Analysis of the Ramp Experiments

This section holds the analysis for the experiments presented in Section 4.3.4 and
4.3.5.

20 Degree Angle

Without prediction the di�erence in the disc's and robot's position were constant
throughout the motion, except during acceleration and deceleration.With prediction
the robot was able to follow the disc, but the di�erence in disc and robot's position
were not constant throughout the motion. This indicates that the predictor was not
optimal. Further discussion around the predictor is found in Chapter 5. Predicting
20 time steps ahead gave the best result. The overshoots were due to the predictor.
At the end of the disc's movement the predictor sent targets to the robot which were
beyond the stop point of the disc.

30 Degree Angle

With no prediction the distance between the robot and disc were not constant
throughout the motion. The di�erence was not constant using a predictor. This
points to the fact that the predictor was not optimal. The robot is able to follow
the disc, even though the di�erence was not constant. The overshoots were due to
the predictor. At the end of the disc's movement the predictor sent targets to the
robot which were beyond the stop point of the disc. Predicting 25 time steps ahead
gave the best results.

With a 20 degree angle predicting 20 time steps ahead gave the best results and
with a 30 degree angle predicting 25 time steps ahead gave the best results. This is
another indication that the predictor was not optimal.



5. Discussion

This chapter contains some discussions around the system and the results presented
in this thesis.

5.1 Externally Guided Motion

This thesis suggest a solution on how to implement EGM in a system using a camera
to give the robot targets. The solution presented gives acceptable results. The
robot is able to follow the disc with velocities upwards to max TCP velocity for
the robot. This makes the results even more impressive. EGM can potentially be
a �game changer� giving more e�ective production lines. Even though EGM gives
good results there are some limitations:

� Lack of interpolation. There is possible to interpolate the sensor data before
it reaches the robot, but this may cause jagged movements.

� Without path planning the robot can not plan a path to avoid awkward po-
sitions. Positions which may trigger errors and stop the motion e.g. �50449:
Mechanical unit close to joint bound at the end of the movement�.

� EGM can trigger a lot of the robots safety mechanisms, which stops of the
motion. Error messages like �Dynamic load too high� and �Mechanical unit
close to joint bound� popped up frequently during this thesis, e.g. if two
consecutive targets are far from one another (about 400mm) this triggered a
�Dynamic load too high� because the robot tried to move to fast. There is
possible to set a maximum admitted joint speed change, but this will trim the
acceleration/deceleration.

5.2 Noise in the Discs Position

The noise in the camera readings may come from the lack of time synchronization.
The frequency which the robot asks for a new position estimate and the time the
camera uses to take a new picture, �nd the disc and send the position vary with
±1ms. The times are not synchronized. The position of the robot and disc is
written to �le every time the robot request a new position estimate. Lets say that
the camera uses 12ms to take a new picture, �nd the disc and send the position
over to the PC. The robot requests a new position from the PC with a frequency
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of 12ms. The disc position which is being written may be 11ms old. In the next
iteration, lets say that the camera uses 12ms to send new data, and that the robot
asks for a new position after 13ms. Then the discs position which are written to
�le would be 0ms old. There is also the risk of skipping one position estimate. The
fact that there is noise in the data from the simulated disc experiment, presented in
Section 4.1, helps to substantiate this theory.

The other more obvious explanation is that there is noise in the readings it self.
In In-Sight Explorer it is possible to see the value that represents the position of the
disc in mm. When the program ran there where some oscillations in this values, but
not by more than 1mm at the most. But this was just by visual registration while
the program ran, and since this value changed every 10 − 20ms it is not possible
to conclude if the value varied more than the naked eye registered. A method to
register the positions as they came from the camera with timestamps should have
been implemented to test if this was the reason for the noise.

5.3 Friction Coe�cient

Friction coe�cient chosen in Section 3.2.4 is most likely a bit o�, since the di�erence
between disc and robot is not constant in the results presented in Section 4.3. The
coe�cient is not o� by much, but small adjustments in the value have a big a�ect
on the acceleration, e.g. with an angle equal to 20 degrees, the acceleration will be
equal to 0.59m/s2 with 0.3 and 0.68m/s2 if the friction coe�cient is equal to 0.29.
Wrong friction coe�cient is most likely one of the reasons that the predictor is not
optimal.

A better way might have been to calculate the acceleration from the second
derivative of the position. To be able to do this the noise has to be minimized or
�ltered.



6. Conclusion and Future Work

EGM have been introduced and presented theoretical and experimentally. The use
of EGM in sensor guided paths minimizes the time from new sensor data is sent, to
the robot initiates the movement. A suggested solution have been presented. This
solution enables the robot to follow a disc sliding down a ramp. With prediction the
robot was able to follow the disc with velocities upwards to 2m/s and with a sliding
surface equal to 800mm. Without prediction the robot was able to follow, but was
200 − 300ms behind the disc throughout the motion. With more e�ective code
and better tuned EGM parameters it should be possible to bisect this di�erence.
EGM gives a quick enough response to new sensor data, enabling the robot to
follow an object moving with high, non-constant velocity in a 2D-space. Using a
better predictor will produce even better results. Implementing a predictor in the
y-direction can enable the disc to bounced in the edges of the ramp and give an
more complex motion down the ramp.

6.1 Future Work

� Improve the predictor: The predictor implemented is not optimal. The
di�erence between the robot and discs position is not constant throughout the
motion. A better predictor will improve the results.

� Implement a predictor on the y-axis: Predicting the discs path in the
y-axis can enable more complex motions down the ramp.

� Pick up the disc: This is the next natural step of this application. A way
to do this might be to have an vacuum tool turned on from the start of the
movement. When the di�erence between the discs - and robots - position is
lower than a certain threshold, lower the robots height over the ramp until it is
at the same height as the disc. After a certain time, when the disc is attached
to the tool1, command the robot on another path which leads out of the ramp.

� Compare with Robot Reference Interface (RRI): In this thesis it has
been proven that EGM gives fast response to external sensor data, but how
fast is it compare to other modules? It might be useful to develop develop two
equal applications, one which uses RRI, which is the predecessor to EGM and
one which use EGM. Compare the responsiveness of the two applications to
see if EGM gives better response, and if so, how much better response.

1How long this takes have to be found by experimenting
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� Implement EGM in an existing application using external sensors:
To test if the system can perform its task's faster and if it a�ects the quality.
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A. Experiment With Constant

Acceleration

In this appendix plots showing all the results from the experiment in Chapter 4.1.1
is presented. There is also given an example which shows the di�erence between
smoothed and not smoothed plots.

A.1 Without Smoothing

Angle of the simulated ramp was 60 degrees. This section displays the noise
present in the readings.
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A.2 20 Degrees
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Figure A.4: Positions in all three directions
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Figure A.6: Accelerations in all three directions
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A.3 30 Degrees
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Figure A.8: The positions and distance with 30 degree angle on the ramp
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Figure A.9: Velocities with 30 degree angle on the ramp
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Figure A.10: Accelerations with 30 degree angle on the ramp
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Figure A.11: The positions and distance with 40 degree angle on the
ramp
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Figure A.12: Velocities with 40 degree angle on the ramp
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Figure A.13: Accelerations with 40 degree angle on the ramp
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A.5 50 Degrees
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Figure A.14: The positions and distance with 50 degree angle on the
ramp
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Figure A.15: Velocities with 50 degree angle on the ramp
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Figure A.16: Accelerations with 50 degree angle on the ramp
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Figure A.17: Positions in all three directions
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Figure A.18: Velocity in all three directions
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Figure A.19: Accelerations in all three directions
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B. Experiment with Constant

Velocity
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Figure B.1: Position in all directions, v100.
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Figure B.2: Velocity in all directions, v100.
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(a) Position in all three directions, v500.
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Figure B.3: Position and distance for robot and disc, v500.
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(a) Velocities in all three directions, v500.
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Figure B.4: Velocities for robot and disc, v500.
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B.3 v1000
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Figure B.5: Position in all directions, v1000.
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Figure B.6: Velocity in all directions, v1000.
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B.4 v1500
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(a) Position in all three directions, v1500.
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Figure B.7: Position and distance for robot and disc, v1500.
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(a) Velocities in all three directions, v1500.
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Figure B.8: Velocities for robot and disc, v1500.
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B.5 v2000
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(a) Position in all three directions, v2000.
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(b) Distance, v2000.

Figure B.9: Position and distance for robot and disc, v2000.
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(a) Velocities in all three directions, v2000.
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Figure B.10: Velocities for robot and disc, v2000.



B18 APPENDIX B. EXPERIMENT WITH CONSTANT VELOCITY

B.6 v2500
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Figure B.11: Position in all directions, v2500.
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Figure B.12: Velocity in all directions, v2500.



C. Code

All the code written during this thesis are embedded in the document in the �le
�ExternallyGuidedMotion.7z�. All code is place under the folder src.

� Opening the ExternalGuidedMotion.sln will open Visual Studio and
display all the classes written in C#.

� The Matlab scripts are placed in the Matlab folder. RotateTranslate.m is
the script which is used to �nd distance travelled, velocity and acceleration
for the disc and robot. DelayDistribution.m plots the processing time in
histograms.

� In the Robotstudio folder there is an �PackAndGo� �le holding the program
written in Robotstudio.

� The program for the camera is found in the Cognex folder.

All code is available on Github:
https://github.com/orjanmehre/ExternallyGuidedMotion.git

C19




src/obj/Debug/TemporaryGeneratedFile_036C0B5B-1481-4323-8D20-8F5ADCB23D92.cs





src/obj/Debug/TemporaryGeneratedFile_5937a670-0e60-4077-877b-f7221da3dda1.cs





src/obj/Debug/TemporaryGeneratedFile_E7A71F73-0F8D-4B9B-B56E-8E70B10BC5D3.cs





src/.gitignore

## Ignore Visual Studio temporary files, build results, and
## files generated by popular Visual Studio add-ons.

# User-specific files
*.suo
*.user
*.userosscache
*.sln.docstates

# User-specific files (MonoDevelop/Xamarin Studio)
*.userprefs

Matlab/Plot/
Matlab/Test/
executionTime.txt
position.txt

# Build results
[Dd]ebug/
[Dd]ebugPublic/
[Rr]elease/
[Rr]eleases/
x64/
x86/
build/
bld/
[Bb]in/
[Oo]bj/

# Visual Studio 2015 cache/options directory
.vs/
# Uncomment if you have tasks that create the project's static files in wwwroot
#wwwroot/

# MSTest test Results
[Tt]est[Rr]esult*/
[Bb]uild[Ll]og.*

# NUNIT
*.VisualState.xml
TestResult.xml

# Build Results of an ATL Project
[Dd]ebugPS/
[Rr]eleasePS/
dlldata.c

# DNX
project.lock.json
artifacts/

*_i.c
*_p.c
*_i.h
*.ilk
*.meta
*.obj
*.pch
*.pdb
*.pgc
*.pgd
*.rsp
*.sbr
*.tlb
*.tli
*.tlh
*.tmp
*.tmp_proj
*.log
*.vspscc
*.vssscc
.builds
*.pidb
*.svclog
*.scc

# Chutzpah Test files
_Chutzpah*

# Visual C++ cache files
ipch/
*.aps
*.ncb
*.opensdf
*.sdf
*.cachefile

# Visual Studio profiler
*.psess
*.vsp
*.vspx
*.sap

# TFS 2012 Local Workspace
$tf/

# Guidance Automation Toolkit
*.gpState

# ReSharper is a .NET coding add-in
_ReSharper*/
*.[Rr]e[Ss]harper
*.DotSettings.user

# JustCode is a .NET coding add-in
.JustCode

# TeamCity is a build add-in
_TeamCity*

# DotCover is a Code Coverage Tool
*.dotCover

# NCrunch
_NCrunch_*
.*crunch*.local.xml
nCrunchTemp_*

# MightyMoose
*.mm.*
AutoTest.Net/

# Web workbench (sass)
.sass-cache/

# Installshield output folder
[Ee]xpress/

# DocProject is a documentation generator add-in
DocProject/buildhelp/
DocProject/Help/*.HxT
DocProject/Help/*.HxC
DocProject/Help/*.hhc
DocProject/Help/*.hhk
DocProject/Help/*.hhp
DocProject/Help/Html2
DocProject/Help/html

# Click-Once directory
publish/

# Publish Web Output
*.[Pp]ublish.xml
*.azurePubxml
# TODO: Comment the next line if you want to checkin your web deploy settings 
# but database connection strings (with potential passwords) will be unencrypted
*.pubxml
*.publishproj

# NuGet Packages
*.nupkg
# The packages folder can be ignored because of Package Restore
**/packages/*
# except build/, which is used as an MSBuild target.
!**/packages/build/
# Uncomment if necessary however generally it will be regenerated when needed
#!**/packages/repositories.config

# Windows Azure Build Output
csx/
*.build.csdef

# Windows Azure Emulator
efc/
rfc/

# Windows Store app package directory
AppPackages/

# Visual Studio cache files
# files ending in .cache can be ignored
*.[Cc]ache
# but keep track of directories ending in .cache
!*.[Cc]ache/

# Others
ClientBin/
[Ss]tyle[Cc]op.*
~$*
*~
*.dbmdl
*.dbproj.schemaview
*.pfx
*.publishsettings
node_modules/
orleans.codegen.cs

# RIA/Silverlight projects
Generated_Code/

# Backup & report files from converting an old project file
# to a newer Visual Studio version. Backup files are not needed,
# because we have git ;-)
_UpgradeReport_Files/
Backup*/
UpgradeLog*.XML
UpgradeLog*.htm

# SQL Server files
*.mdf
*.ldf

# Business Intelligence projects
*.rdl.data
*.bim.layout
*.bim_*.settings

# Microsoft Fakes
FakesAssemblies/

# GhostDoc plugin setting file
*.GhostDoc.xml

# Node.js Tools for Visual Studio
.ntvs_analysis.dat

# Visual Studio 6 build log
*.plg

# Visual Studio 6 workspace options file
*.opt

# Visual Studio LightSwitch build output
**/*.HTMLClient/GeneratedArtifacts
**/*.DesktopClient/GeneratedArtifacts
**/*.DesktopClient/ModelManifest.xml
**/*.Server/GeneratedArtifacts
**/*.Server/ModelManifest.xml
_Pvt_Extensions

# Paket dependency manager
.paket/paket.exe








src/.vs/ExternalGuidedMotion/v14/.suo





src/App.config

 
      
         
    







src/bin/Debug/ExternalGuidedMotion.exe.config

 
      
         
    







src/bin/Debug/ExternalGuidedMotion.vshost.exe.config

 
      
         
    







src/bin/Debug/ExternalGuidedMotion.vshost.exe.manifest

 
   
   
     
       
         
      
    
  







src/Camera.cs

using System;
using System.Net;
using System.Net.Sockets;
using System.Text;
using System.Threading;
using System.Diagnostics;
using System.IO;

/// <summary>
/// This program is acting as a server and gets position data from a Cognex smart camera.
/// X and Y are the position of the disc in relation to the calibration done in In-Sight Explorer.
/// It is impotant that the port is the same port as in In-Sight Explorer.
/// </summary>

namespace ExternalGuidedMotion
{
    class Camera
    {
        private Thread _cameraThread = null;
        private UdpClient _cameraUdpServer = null;
        private Predictor predictor;

        private double _x;
        private double _y;
        private double _timeStamp;
        private double _seqNum;
        private double _prevY;
        private double _prevPrevY;
        private double[] _lastReadingsX;
        private double[] _lastReadingsY;
        private double[] tempArrayX;
        private double _prevX;
        private double _prevPrevX;

        public bool exitThread = false;
        public TextWriter ExecutionTime = new StreamWriter(@"..\...\ExecutionTime.txt", true);
        Stopwatch stopwatch = new Stopwatch();

        public double X { get; set; }
        public double Y { get; set; }
        public double TimeStamp { get; set; }
        public double timeElapsed { get; set; }
        public double Seqnum { get; set; }


        public Camera(Predictor predictor)
        {
            this.predictor = predictor;
            _lastReadingsX = new double[3] { 1, 1, 1};
            _lastReadingsY = new double[3] { 1, 1, 1 };
            tempArrayX = new double[3] { 1, 1, 1 };
            _prevX = 1;
            _prevPrevX = 1;
            _prevY = 1;
            _prevPrevY = 1;
        }


        public void WriteExecutionTimeToFile()
        {
            ExecutionTime.WriteLine(X.ToString());
        }

        public void CameraThread()
        {
            _cameraUdpServer = new UdpClient(Program.CameraIpPortNumber);
            var cameraRemoteEP = new IPEndPoint(IPAddress.Any, Program.CameraIpPortNumber);

            while (exitThread == false)
            {

                var cameraData = _cameraUdpServer.Receive(ref cameraRemoteEP);

                if (cameraData != null)
                {
                    var cameraXYTS = Encoding.Default.GetString(cameraData);

                    string[] XYTS = cameraXYTS.Split(',');

                    for (int i = 0; i < XYTS.Length; i++)
                    {
                        XYTS[i] = XYTS[i].Trim();
                    }

                    string tempX = XYTS[0].Replace('.', ',');
                    string tempY = XYTS[1].Replace('.', ',');
                    string tempT = XYTS[2].Replace('.', ',');
                    string tempS = XYTS[3].Replace('.', ',');

                    Double.TryParse(tempX, out _x);
                    Double.TryParse(tempY, out _y);
                    Double.TryParse(tempT, out _timeStamp);
                    Double.TryParse(tempS, out _seqNum);

                    medianFilter(_x, _y);

                    

                    TimeStamp = _timeStamp;
                    Seqnum = _seqNum;

                    predictor.NewPrediction(TimeStamp,X);

                    timeElapsed = TimeStamp;
                    //WriteExecutionTimeToFile();
                }
                else
                {
                    Console.WriteLine("No data from camera");
                }
            }
        }

        private void medianFilter(double x, double y)
        {

            _lastReadingsX[0] = x;
            _lastReadingsX[1] =_prevX;
            _lastReadingsX[2] = _prevPrevX;
            Array.Sort(_lastReadingsX);
            X = _lastReadingsX[1];
            _prevPrevX = _prevX;
            _prevX = x;

            _lastReadingsY[0] = y;
            _lastReadingsY[1] = _prevY;
            _lastReadingsY[2] = _prevPrevY;
            Array.Sort(_lastReadingsY);
            Y = _lastReadingsY[1];
            _prevPrevY = _prevY;
            _prevY = y;
        }

        public void StartCamera()
        {
            _cameraThread = new Thread(new ThreadStart(CameraThread));
            _cameraThread.Start();
            _prevY = 1;
        }

        public void StopCamera()
        {
            _cameraThread.Abort();
            ExecutionTime.Close();
        }
    }
}







src/CodeTemplates/T4MSBuild/Microsoft.TextTemplating.targets

 
  

  
  
  
  
   

    
    
     $(SolutionDir)\CodeTemplates\T4MSBuild\Microsoft.TextTemplating.Build.Tasks.dll

    
     false

    
     true

    
     false

    
     false

    
     $(IntermediateOutputPath)

     true

  

  
   
     
       false
    
  



  
  
  
  

   
    
    
     $(Registry:HKEY_LOCAL_MACHINE\Software\Microsoft\VisualStudio\12.0@InstallDir)
     $(Registry:HKEY_LOCAL_MACHINE\Software\Wow6432Node\Microsoft\VisualStudio\12.0@InstallDir)

    
     $(VsIdePath)Extensions\Microsoft\DSL SDK\Dsl Designer\$(VisualStudioVersion)\

    
     $(IncludeFolders);$(DslDesignerInstallPath)TextTemplates\
  

   
    
     
       Microsoft.VisualStudio.Modeling.DslDefinition.DslDirectiveProcessor
      
       $(Registry:HKEY_LOCAL_MACHINE\Software\Microsoft\VisualStudio\12.0@InstallDir)Extensions\Microsoft\DSL SDK\DSL Designer\$(VisualStudioVersion)\Microsoft.VisualStudio.Modeling.Sdk.DslDefinition.$(VisualStudioVersion).dll
    
    
     
  

  
   
     $(RootNamespace)
  
   
    
     
       $(T4DslToolsNamespace)
    
  

  
  
  
  
   
   


  
  
  

  

   
    
     

    
     ProcessTransformResults
  


  
   
  

  
   
     

    
     
       
    

    
     
       
    

  

  
   
  

  
   
    
     
       
    

  



  
  
  

  
   
     

    
     
       
    
  


  
   
     

    
     
       TextTemplatingFileGenerator
       TextTemplatingFilePreprocessor
    

    
     
      
       
      
       

      
       
       
    

  


  
   

     

      
       

      
       
    


     
      
       $(RootNamespace)
    

     

      
       

      
       

      
       
    

  

  
   
     
       
       
       
    

     
       
        
              var matches = from candidate in CandidateItemList
              join spec in ItemSpecList
              on candidate.ItemSpec.ToUpperInvariant() equals spec.ItemSpec.ToUpperInvariant()
              select candidate;

              Result = matches.ToArray();
      
    

  


  
   

     

     

     

  



  
  
  

   
    
     TransformDuringBuild;$(BuildDependsOn)
  

  
   
     
  









src/CodeTemplates/TemplateClientInProcess.tt

<#@ assembly name="System.Xml" #>
<#@ assembly name="System.Core.dll" #>
<#@ assembly name="$(SolutionDir)CodeTemplates\Komon\Komon.TextTemplates.dll" #>
<#@ import namespace="System.Collections.Generic" #>
<#@ import namespace="System.Xml.Serialization" #>
<#@ import namespace="System.Diagnostics" #>
<#@ import namespace="System.ComponentModel" #>
<#@ import namespace="System.IO" #>
<#@ import namespace="System.Text" #>
<#@ import namespace="System.CodeDom.Compiler" #>
<#@ import namespace="System.Linq" #><#+


public void PrintDbSync(string serviceInterface, string fileName, string nameSpace,string implementation)
{
var clientName = serviceInterface.TrimStart('I') + "InProcess";

var interfacet = Komon.TextTemplates.GetInterfaces(fileName).Where(x=>x.Name == serviceInterface).Single();

var met = (from m in interfacet.Methods
                         select new
                         {
                             Name = m.Name.Replace("Komon.Komon.","Komon."),
                             Return = m.Return.Replace("Komon.Komon.","Komon."),
							 Params = string.Join(",",m.Parameters.Select(x=>string.Format("{0} {1}",x.Type,x.Name))).Replace("Komon.Komon.","Komon."),
                             ParamNames = string.Join(",", m.Parameters.Select(x => string.Format("{0}",x.Name))).Replace("Komon.Komon.","Komon."),
                             ParamTypes = string.Join(",", m.Parameters.Select(x => string.Format("{0}", x.Type))).Replace("Komon.Komon.","Komon."),
                         }
                         ).ToList();
#>
#region <#= clientName #> InProcess Service
namespace <#= nameSpace #>
{
	using System;
	using Komon.Logic;
	using Komon.Contract.Client;
    using Komon.Framework;
    using Komon.Contract.Service;
	using Komon.Contract;
	using System.Threading.Tasks;
    using System.Collections.Generic;

    [KomonExport(typeof(IRegisterService<IKomonService>))]
    internal class Register<#= clientName #> : IRegisterService<<#= serviceInterface #>>
    {
        
        public string GetEndPointName(KomonSystem system) { return ""; }
        public <#= serviceInterface #> Create(ClientContext context) { return new <#= clientName #>(context); }
        public ClientType Type { get { return ClientType.InProcess; }}
    }

	internal class <#= clientName #> : KomonInProcessClientBase<<#= serviceInterface #>>, <#= serviceInterface #> 
	{
		public <#= clientName #>(ClientContext context) : base(context){}
		public override <#= serviceInterface #>  CreateInstance()
		{
			return new <#= implementation #> ();
		}
<#+
	foreach(var m in met)
	{
#>
		public async <#+ Write(m.Return=="void" ? "void" : m.Return);#>  <#+ Write(m.Name); #>(<#+ Write(m.Params); #>)
        {
			<#+ if(m.Return != "void" && m.Return != "Task") Write("return await"); #>  await base.CallFacade(t => t.<#+ Write(m.Name); #>(<#+ Write(m.ParamNames); #>),"<#= serviceInterface#>","<#= m.Name #>");
		}
<#+

	}
#>
	}
}
#endregion <#= clientName #> InProcess Service
<#+
}

public void PrintDbAsync(string serviceInterface, string fileName, string nameSpace,string implementation)
{
var clientName = serviceInterface.TrimStart('I').Replace("Service","Client") + "InProcess";
var clientInterface = serviceInterface.Replace("Service","Client");

var interfacet = Komon.TextTemplates.GetInterfaces(fileName).Where(x=>x.Name == serviceInterface).Single();

var met = (from m in interfacet.Methods
                         select new
                         {
                             Name = m.Name.Replace("Komon.Komon.","Komon."),
                             Return = m.Return.Replace("Komon.Komon.","Komon."),
							 IsTask = m.Return.StartsWith("Task") ,
                             Params = string.Join(",",m.Parameters.Select(x=>string.Format("{0} {1}",x.Type,x.Name))).Replace("Komon.Komon.","Komon."),
                             ParamNames = string.Join(",", m.Parameters.Select(x => string.Format("{0}",x.Name))).Replace("Komon.Komon.","Komon."),
                             ParamTypes = string.Join(",", m.Parameters.Select(x => string.Format("{0}", x.Type))).Replace("Komon.Komon.","Komon."),
                         }
                         ).ToList();
#>
#region <#= clientName #> InProcess Client
namespace <#= nameSpace #>
{
	using System;
	using Komon.Logic;
	using Komon.Contract.Client;
    using Komon.Framework;
    using Komon.Contract.Service;
	using System.Threading.Tasks;
	using Komon.Contract;
	using System.Threading;
    using System.Collections.Generic;

    [KomonExport(typeof(IRegisterService<IKomonService>))]
    internal class Register<#= clientName #> : IRegisterService<<#= clientInterface #>>
    {
        
        public string GetEndPointName(KomonSystem system) { return ""; }
        public <#= clientInterface #> Create(ClientContext context) { return new <#= clientName #>(context); }
        public ClientType Type { get { return ClientType.InProcess; }}
    }

	internal class <#= clientName #> : KomonInProcessClientBase<<#= serviceInterface #>>, <#= clientInterface #>
	{
		public <#= clientName #>(ClientContext context) : base(context){}
		public override <#= serviceInterface #>  CreateInstance()
		{
			return new <#= implementation #> ();
		}
<#+
	foreach(var m in met)
	{
#>
			<#+ if(m.IsTask)
			{
			#> 
        public async <#+ Write(m.Return);#>  <#+ Write(m.Name); #>(<#+ Write(m.Params); if(m.Params.Count() > 0) Write(","); #> CancellationToken token = default(CancellationToken))
        {
			<#+ Write(m.Return == "Task" ? "" : "return"); #> await await base.CallFacade(t =>  t.<#+ Write(m.Name); #>(<#+ Write(m.ParamNames); #>),"<#= serviceInterface#>","<#= m.Name #>",token).ConfigureAwait(false);
			<#+
			}
			else
			{
			#> 
		public async Task<#+ Write(m.Return == "void" ? "" : "<" + m.Return + ">");#>  <#+ Write(m.Name); #>(<#+ Write(m.Params); #>)
		{
			<#+ Write(m.Return == "void" ? "" : "return");#> await await base.CallFacade(t => Task.Factory.StartNew(() => t.<#+ Write(m.Name); #>(<#+ Write(m.ParamNames); #>)),"<#= serviceInterface#>","<#= m.Name #>");
			<#+
			}
			#> 
		} 

<#+

	}
#>
	}
}
#endregion <#= clientName #> InProcess Client
<#+
}




#>






src/CodeTemplates/TemplateClientInterface.tt

<#@ assembly name="System.Xml" #>
<#@ assembly name="System.Core.dll" #>
<#@ assembly name="$(SolutionDir)CodeTemplates\Komon\Komon.TextTemplates.dll" #>
<#@ import namespace="System.Collections.Generic" #>
<#@ import namespace="System.Xml.Serialization" #>
<#@ import namespace="System.Diagnostics" #>
<#@ import namespace="System.ComponentModel" #>
<#@ import namespace="System.IO" #>
<#@ import namespace="System.Text" #>
<#@ import namespace="System.CodeDom.Compiler" #>
<#@ import namespace="System.Linq" #><#+

public void WriteClientInterface(string serviceInterface, string fileName, string nameSpace)
{  
    var interfacet = Komon.TextTemplates.GetInterfaces(fileName).Where(x=>x.Name == serviceInterface).Single();

	var met = (from m in interfacet.Methods
               select new
               {
					Name = m.Name.Replace("Komon.Komon.","Komon."),
					Return = m.Return.Replace("Komon.Komon.","Komon."),
					IsTask = m.Return.StartsWith("Task"),
					Params = string.Join(",",m.Parameters.Select(x=>string.Format("{0} {1}",x.Type,x.Name))).Replace("Komon.Komon.","Komon."),
					ParamNames = string.Join(",", m.Parameters.Select(x => string.Format("{0}",x.Name))).Replace("Komon.Komon.","Komon."),
                    ParamTypes = string.Join(",", m.Parameters.Select(x => string.Format("{0}", x.Type))).Replace("Komon.Komon.","Komon."),
               }
               ).ToList();

	var type = new {Name = serviceInterface};
	

	var externalAsyncInterface = serviceInterface.Replace("Service","Client");
	
#>
#region <#= externalAsyncInterface #>
namespace <#=nameSpace #>
{
	using System;
	using Komon.Framework;
	using System.Threading.Tasks;
	using System.ServiceModel;
	using Komon.Contract;
	using Komon.Contract.Client;
	using Komon.Contract.Service;
	using System.Threading;
	using System.Collections.Generic;
	/// <summary>
	/// 
	/// </summary>
	public interface <#= externalAsyncInterface #> :IKomonService
	{
<#+
foreach(var m in met)
{
#>
		/// <summary>
		/// 
		/// </summary>
		<#+ Write(m.Return=="void" || m.Return == "Task" ? "Task" : 
		          m.Return.StartsWith("Task<") ? m.Return : "Task<" +m.Return + ">");#>  <#+ Write(m.Name); #>(<#+ Write(m.Params); if(m.IsTask){ if(m.Params.Count() > 0) Write(",");  Write("CancellationToken token = default(CancellationToken)"); } #>);
<#+
}
#>
	}
}
#endregion <#= externalAsyncInterface #>
<#+
}
#>






src/CodeTemplates/TemplateClientRest.tt

<#@ assembly name="System.Xml" #>
<#@ assembly name="System.Core.dll" #>
<#@ assembly name="$(SolutionDir)CodeTemplates\Komon\Komon.TextTemplates.dll" #>
<#@ import namespace="System.Collections.Generic" #>
<#@ import namespace="System.Xml.Serialization" #>
<#@ import namespace="System.Diagnostics" #>
<#@ import namespace="System.ComponentModel" #>
<#@ import namespace="System.IO" #>
<#@ import namespace="System.Text" #>
<#@ import namespace="System.CodeDom.Compiler" #>
<#@ import namespace="System.Linq" #><#+


public void WriteRestClient(string serviceInterface, string fileName, string nameSpace)
{
var clientName = serviceInterface.TrimStart('I').Replace("Service","Client") + "RestClient";

var interfacet = Komon.TextTemplates.GetInterfaces(fileName).Where(x=>x.Name == serviceInterface).Single();

var met = (from m in interfacet.Methods
                         select new
                         {
                             Name = m.Name,
                             Return = m.Return,
							 IsTask = m.Return.StartsWith("Task") ,
							 ReturnTask = m.Return.StartsWith("Task<") && m.Return.EndsWith(">>") ? m.Return.Replace("Task<","").Replace(">>",">") : 
							              m.Return.StartsWith("Task<") ? m.Return.Replace("Task<","").Replace(">","") : 
									      m.Return, 
                             Params = string.Join(",",m.Parameters.Select(x=>string.Format("{0} {1}",x.Type,x.Name))),
                             ParamNames = string.Join(",", m.Parameters.Select(x => string.Format("{0}",x.Name))),
                             ParamTypes = string.Join(",", m.Parameters.Select(x => string.Format("{0}", x.Type))),
							 ParamSerial =  m.Parameters.Select((x,i) => string.Format("if({0} != default({1})) ps.Add(\"{0}\", KomonFramework.Serialize.ToJson({0}));", x.Name,x.Type)),
                         }
                         ).ToList();
#>
#region <#= serviceInterface #>  Client
namespace <#= nameSpace #>
{
	using System;
	using Komon.Contract.Client;
    using Komon.Framework;
    using Komon.Contract.Service;
	using Komon.Client;
	using System.Collections.Generic;
	using Komon.Contract;
	using Komon;
	using System.Linq;
	using System.Threading;
	using System.Threading.Tasks;

    [KomonExport(typeof(IRegisterService<IKomonService>))]
    internal class Register<#= clientName #> : IRegisterService<<#= serviceInterface #>>
    {
        
        public string GetEndPointName(KomonSystem system) { return ""; }
        public <#= serviceInterface #> Create(ClientContext context) { return new <#= clientName #>(context); }
        public ClientType Type { get { return ClientType.Rest; }}
    }

	internal class <#= clientName #> : RestClientBase<<#= serviceInterface #>> , <#= serviceInterface #> 
	{
		public <#= clientName #>(ClientContext context) : base(context){}
		
<#+
	foreach(var m in met)
	{
#>
		public <#+ Write(m.Return.StartsWith("Task<") ? "async" : "");#> <#+ Write(m.Return=="void" ? "void" : m.Return);#>  <#+ Write(m.Name); #>(<#+ Write(m.Params); #>)
        { 
		    var ps = new Dictionary<string,string>();
<#+
			foreach(var ser in m.ParamSerial)
			{
#>
            <#=ser#>
<#+
			}
			if(m.Return.StartsWith("Task<"))
			{
			if(m.Return == "void") 
			{
			#>
			return base.CallService(ps,"<#= serviceInterface#>","<#= m.Name #>").ContinueWith(x => { });
			<#+
			}
			else if (m.ReturnTask.Contains("DisposableEnumerable<"))
			{
			#>
			var res = await base.CallService(ps,"<#= serviceInterface#>","<#= m.Name #>",isSeq:true); 
			<#+ var seqType = m.ReturnTask.Replace(">","").Replace("DisposableEnumerable<",""); #>
			var seq = ((DisposableEnumerable<byte[]>)res);
			return new DisposableEnumerable<<#= seqType #>>(seq.SelectMany(y=> ParseResponse<List<<#= seqType #>>>(y)),seq);
			<#+
			}
			else
			{
			#>
			var res = await base.CallService(ps,"<#= serviceInterface#>","<#= m.Name #>");
			return ParseResponse<<#= m.ReturnTask #>>((byte[])res); 
			<#+
			}
			}
			else
			{
			
#>		    <#+ if(m.Return != "void") Write("var res = "); #>base.CallService(ps,"<#= serviceInterface#>","<#= m.Name #>")<#+ if(m.Return != "void") Write(";"); else Write(".Wait();"); #> 
			<#+ if(m.Return != "void") Write("return KomonFramework.Serialize.FromJsonBin<"+m.Return+">((byte[])res.Result);"); #> 
<#+
			}
#>
	}
<#+

	}
#>
	}
}
#endregion <#= serviceInterface #>  Client
<#+
 var baseServ = serviceInterface;
 serviceInterface = serviceInterface.Replace("Service","Client");
 clientName = clientName + "Async";
#>
#region <#= serviceInterface #>  Client
namespace <#= nameSpace #>
{
	using System;
	using Komon.Contract.Client;
    using Komon.Framework;
    using Komon.Contract.Service;
	using Komon.Client;
	using System.Collections.Generic;
	using System.Threading.Tasks;
	using Komon.Contract;
	using Komon;
	using System.Linq;
	using System.Threading;

    [KomonExport(typeof(IRegisterService<IKomonService>))]
    internal class Register<#= clientName #> : IRegisterService<<#= serviceInterface #>>
    {
        
        public string GetEndPointName(KomonSystem system) { return ""; }
        public <#= serviceInterface #> Create(ClientContext context) { return new <#= clientName #>(context); }
        public ClientType Type { get { return ClientType.Rest; }}
    }

	internal class <#= clientName #> : RestClientBase<<#= serviceInterface #>> , <#= serviceInterface #> 
	{
		public <#= clientName #>(ClientContext context) : base(context){}
		
<#+
	foreach(var m in met)
	{
#>
		public async <#+ Write(m.Return=="void"  || m.Return == "Task" ? "Task" : "Task<"+m.ReturnTask + ">");#>  <#+ Write(m.Name); #>(<#+ Write(m.Params); if(m.IsTask){ if(m.Params.Count() > 0) Write(",");  Write("CancellationToken token = default(CancellationToken)"); } #>)
        { 
			<#+
			if(!m.IsTask)
				Write("var token = default(CancellationToken);");
			#>
		    var ps = new Dictionary<string,string>();
<#+
			foreach(var ser in m.ParamSerial)
			{
#>
            <#=ser#>
<#+
		}
			//return base.CallService(ps, "IUserManagementService", "SignOut").ContinueWith(x => { });
            //return      CallService(ps, "", "")                             .ContinueWith(x => ParseResponse<Komon.Contract.LogOnResponse>(x.Result));
			if(m.Return == "void") 
			{
			#>
			await base.CallService(ps,"<#= baseServ#>","<#= m.Name #>", token);
			<#+
			}
			else if (m.ReturnTask.Contains("DisposableEnumerable<"))
			{
			#>
			var res = await base.CallService(ps,"<#= baseServ#>","<#= m.Name #>",token,true);
			<#+ var seqType = m.ReturnTask.Replace(">","").Replace("DisposableEnumerable<",""); #>
			var seq = ((DisposableEnumerable<byte[]>)res);
			return new DisposableEnumerable<<#= seqType #>>(seq.SelectMany(y=> ParseResponse<List<<#= seqType #>>>(y)),seq);
			<#+
			}
			else if (m.Return == "Task")
			{
			#>
			await base.CallService(ps,"<#= baseServ#>","<#= m.Name #>",token);
			<#+
			}
			else
			{
			#>
			var res = await base.CallService(ps,"<#= baseServ#>","<#= m.Name #>",token);
			return ParseResponse<<#= m.ReturnTask #>>((byte[])res); 
			<#+
			}
			#>
		}

<#+

	}
#>
	}
}
#endregion <#= serviceInterface #> Client
<#+
}
#>






src/CodeTemplates/TemplateClientTypeScript.tt

<#@ assembly name="System.Xml" #>
<#@ assembly name="System.Core.dll" #>
<#@ assembly name="$(SolutionDir)CodeTemplates\Komon\Komon.TextTemplates.dll" #>
<#@ import namespace="System.Collections.Generic" #>
<#@ import namespace="System.Xml.Serialization" #>
<#@ import namespace="System.Diagnostics" #>
<#@ import namespace="System.ComponentModel" #>
<#@ import namespace="System.IO" #>
<#@ import namespace="System.Text" #>
<#@ import namespace="System.CodeDom.Compiler" #>
<#@ import namespace="System.Text.RegularExpressions" #>
<#@ import namespace="System.Linq" #><#+

// Define other methods and classes here
public string MakeObservable(string x, string nameSpace)
{
	var dicArgMatch = new Regex("Array<(.*?)>").Match(x);
	if (dicArgMatch.Success)
	{
		x = "KnockoutObservableArray<" + dicArgMatch.Groups[1] + ">";	
	}
	else
	{
	    if (!x.Contains(nameSpace))
		x = "KnockoutObservable<" + x + ">";	
	}
	
	// Ugly hack to fix enums
	if (!(x.Contains("Status") || x.Contains("PopulationType")))
	{
		x = x.Replace(nameSpace, nameSpace + ".Observables");
	}	
	return x;
}

// Define other methods and classes here
public string ReplaceAll(string x, Dictionary<string, string> replaceDic)
{
	if (x == "Task")
	{
		x = x.Replace("Task", "<void>");
	}
	else
	{
		x = x.Replace("Task", "");
	}

	// Replace dictionaries
	var dicArgMatch = new Regex("System\\.Collections\\.Generic\\.Dictionary<(.*?)>").Match(x);
	if (dicArgMatch.Success)
		x = "<Array<KomonFramework.Tuple<" + dicArgMatch.Groups[1] + ">>>";


	x = x.Replace("Komon.Framework","Komon.Contract");
	x = x.Replace("Komon.Komon.","Komon.");

	foreach (var element in replaceDic)
	{
		x = x.Replace(element.Key, element.Value);
	}

	if (x == "void")
		x = x.Replace("void", "<void>");

	return x;
}

public void PrintTsClients(string[] interfaces,string[] custom,string[] enumFiles, string nameSpace)
{
	var typeMap = new Dictionary<string,string>
	{
		{"Guid","string"},
		{"<Guid>","<string>"},
		{"Guid?","string"},
		{"DateTime?","Date"},
		{"DateTime","Date"},
		{"TimeSpan","TimeRanges"},
		{"int","number"},
		{"int?","number"},
		{"double","number"},
		{"double?","number"},
		{"byte[]","string"},
		{"bool","boolean"},
		{"List","Array"},
		{"DisposableEnumerable","Array"},
		{"ReadOnlyCollection","Array"},
	
	};
	
	
   var types =   (from t in   custom.SelectMany(xn => Komon.TextTemplates.GetClasses(xn))					
						select new
                        {
                            Name = t.Name,
                            Properties = t.Properties
                                            .Select(x=> new
                                            {
                                                Name = x.Name,
												Type = ReplaceAll(x.Type, typeMap),
                                            })
						});

 var enums = (from f in enumFiles.SelectMany(xn => Komon.TextTemplates.GetEnums(xn))
			 select new
			 {
				Name = f.Name,
				Members = f.Members
			 }).ToList();


var ifs = (from ints in interfaces.SelectMany(xn => Komon.TextTemplates.GetInterfaces(xn))
		  select new
		  {
			Name = ints.Name,
			Methods  = (from m in ints.Methods
                         select new
                         {
                             Name = m.Name.Replace("Komon.Komon.","Komon."),
                             Return = m.Return,  
                             Params = string.Join(",",m.Parameters.Select(x=>string.Format("{1}:{0}", ReplaceAll(x.Type, typeMap),x.Name))).Replace("Komon.Komon.","Komon."),
                             ParamNames = string.Join(",", m.Parameters.Select(x => string.Format("{0}",x.Name))).Replace("Komon.Komon.","Komon."),
                             ParamTypes = string.Join(",", m.Parameters.Select(x => string.Format("{0}", x.Type))).Replace("Komon.Komon.","Komon."),
							 ParamSerial =  m.Parameters.Select((x,i) => string.Format("ps.push({{ Key: \"{0}\", Value: {0} }});", x.Name,x.Type)),
                         })
						 .Select(x=>new
						 {
						    Name = x.Name,
                            Return = ReplaceAll(x.Return, typeMap), 
                            Params = x.Params,
                            ParamNames = x.ParamNames,
                            ParamTypes = x.ParamTypes,
							 ParamSerial = x.ParamSerial,
                         })
						 .ToList()
		}).ToList();


#>
/// <reference path="typings/jasnyBootstrap.d.ts" />
/// <reference path="typings/customKnockout.d.ts" />
/// <reference path="typings/knockout.mapping.d.ts" />
/// <reference path="typings/knockout.d.ts" />
/// <reference path="typings/nativeLibExtension.d.ts" />
/// <reference path="typings/jquery.d.ts" />
/// <reference path="typings/knockoutLibExtension.d.ts" />

module <#= nameSpace#>.Observables {
<#+
    foreach(var i in types)
	{
#>
   export interface I<#=i.Name #> {
<#+		foreach(var p in i.Properties.Where(x=>!x.Type.Contains("Tuple")))
		{

		var optType = p.Type.EndsWith( "?") ? "?" : "";

		var type = MakeObservable(p.Type.Trim('?'), nameSpace);
		// Ugly hack - Enums should be named with status
		var repType = type.Contains("Status") || type.Contains("PopulationType") ? type : type.Replace(nameSpace + ".Observables.", nameSpace + ".Observables.I");
		var name = p.Name + optType;
#>
        <#= name #>: <#=repType#>;
<#+
	    }	
#>
    }
<#+
	}
#>
}


module <#= nameSpace#> {
<#+
    foreach(var i in types)
	{
#>
    export interface I<#=i.Name #> {
<#+		foreach(var p in i.Properties.Where(x=>!x.Type.Contains("Tuple")))
		{

		var type = p.Type.Trim('?');
		// Ugly hack - Enums should be named with status
		var repType = type.Contains("Status") || type.Contains("PopulationType") ? type : type.Replace(nameSpace + ".", nameSpace + ".I");
		var name = p.Name + "?";
#>
        <#= name #>: <#=repType#>;
<#+
	    }	
#>
    }
	export class <#=i.Name #> extends Komon.Contract.Base.JsonObjectBase<<#=nameSpace #>.Observables.I<#=i.Name #>> {
<#+		foreach(var p in i.Properties.Where(x=>!x.Type.Contains("Tuple")))
		{
		var name = p.Name;
#>
        <#= name #>: <#=p.Type.Trim('?')#>;
<#+
	    }	
#>
    }
<#+
	}
	foreach(var i in enums)
	{
#>
    export enum <#=i.Name #> {
<#+		foreach(var p in i.Members)
		{
#>
        <#=p#>,
<#+
		}
#>
    }
<#+
	}
	foreach(var i in ifs)
	{
#>
   export class <#=i.Name.Substring(1) #> {  
	    _client: KomonFramework.Client = new KomonFramework.Client(KomonFramework.Config.WebApiBaseAddress, "<#=i.Name.Substring(1) #>");

<#+		foreach(var m in i.Methods)
		{
			var returnValue = m.Return;
			if (!returnValue.Contains("Array"))
				returnValue = returnValue.Replace("<","").Replace(">","");
			else
				returnValue = returnValue.Substring(1,returnValue.Length-2);

			var returnIValue = MakeObservable(returnValue, nameSpace).Replace(nameSpace + ".Observables.", nameSpace + ".Observables.I");
#>

		<#+ Write(m.Name); #>(<#+ Write(m.Params.Replace(nameSpace + ".", nameSpace + ".I")); #>) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<<#=returnValue#>,<#=returnIValue#>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
<#+
			foreach(var ser in m.ParamSerial)
			{
#>
            <#=ser#>
<#+
			}
#>		    
			return this._client.PostServer<<#=returnValue#>,<#=returnIValue#>>("<#=m.Name#>",ps);
	
		}
<#+
		}
#>
    }
<#+
	}
#>
}
<#+
}
#>
<#+
	
#>






src/CodeTemplates/TemplateEfInterfaces.tt

<#@ assembly name="$(SolutionDir)CodeTemplates\Komon\Komon.TextTemplates.dll" #>
<#@ assembly name="System.Xml" #>
<#@ assembly name="System.Xml.Linq" #>
<#@ assembly name="System.Core.dll" #>
<#@ import namespace="System.Linq" #>
<#@ import namespace="System.Xml.Linq" #>
<#+
public void GenerateInterfaces(string edmx,string nspace,string enspace,string eassembly)
{


    var edmxInfo = Komon.Edmx.Parse(edmx,enspace + ".");
	var entities = edmxInfo.Entities;
	var entitiesName = edmxInfo.EntitiesName;
	var storageSchema = edmxInfo.StorageSchema;
	var associations = edmxInfo.Associations;
#>
using Komon.DataAccess;
using System;
using System.Collections.Generic;
using System.Linq;
using System.Data.Entity;
using System.Data.Entity.Core.Objects;
using <#= enspace #>;
namespace <#= nspace#>
{
	#region Context
	///<summary>
	///
	///</summary>
	public partial interface I<#= entitiesName#> : IKomonEntities
	{
<#+
foreach(var ent in entities)
{
	if(ent.IsAudit)
	{
#>
		///<summary>
		/// <#= ent.Documentation #>
		///</summary>
		IAuditEntitySet<<#= ent.TypeName #>, <#= ent.TypeName #>Audit> <#= ent.SetName #> { get; }
<#+
	} 
	else if(ent.IsHistory)
	{
#>
		///<summary>
		/// <#= ent.Documentation #>
		///</summary>
		IHistoryEntitySet<<#= ent.TypeName #>, <#= ent.TypeName #>History> <#= ent.SetName #> { get; }
<#+
	}
	else
	{
#>
		///<summary>
		/// <#= ent.Documentation #>
		///</summary>
		IKomonEntitySet<<#= ent.TypeName #>> <#= ent.SetName #> { get; }
<#+
	}
}
#>
	}
	internal partial class <#= entitiesName#> : KomonEntitiesBase, I<#= entitiesName#>
	{
	    public <#= entitiesName#>()
            : base("name=<#= entitiesName#>")
        {
        }
    	public <#= entitiesName#>(string name)
            : base(name)
        {
        }
		protected override string EntitiesAssembly { get { return "<#= eassembly #>";}}


	     protected override void OnModelCreating(System.Data.Entity.DbModelBuilder modelBuilder)
		{
			<#+
			foreach(var ent in entities)
			{
			#>
				 
	        modelBuilder.Entity<<#=ent.TypeName#>>().ToTable("<#=ent.SetName#>", "<#= storageSchema#>");
<#+
			if(ent.IsObjectBase)
			{
			#>
            modelBuilder.Entity<<#=ent.TypeName#>>().Property(x=>x.Version).IsConcurrencyToken();
<#+
			}
			
			#>
			modelBuilder.Entity<<#=ent.TypeName#>>().HasKey(x=> new { <#+ Write(string.Join(", ", ent.Ids.Select(x=> "x." + x))); #> });
<#+
			
			foreach(var prop in ent.Properties)
			{
			if(prop.DbNullable != "true")
			{
			#>
            modelBuilder.Entity<<#=ent.TypeName#>>().Property(x=>x.<#=prop.ClrName#>).IsRequired();
<#+
			}
			if(prop.ClrType == "String" && !prop.DbType.Contains("max") && prop.DbType != "char" && prop.DbType.Contains("("))
			{
			#>
            modelBuilder.Entity<<#=ent.TypeName#>>().Property(x=>x.<#=prop.ClrName#>).HasMaxLength(<#=prop.DbType.Replace("nvarchar(","").Replace("varchar(","").Replace(")","") #>);
<#+
			}
			}
			if(ent.Ids.Count == 1 && (ent.Ids[0] == "RmId" || ent.Ids[0] == "Id"))
			{
			#>
            //modelBuilder.Entity<<#=ent.TypeName#>>().Property(x=>x.<#=ent.Ids[0]#>).HasDatabaseGeneratedOption(System.ComponentModel.DataAnnotations.Schema.DatabaseGeneratedOption.None);
<#+
			}
			if(ent.IsAudit)
			{
			#>

            modelBuilder.Entity<<#=ent.TypeName#>Audit>().HasKey(x => new { x.Id,x.Version }).ToTable("<#=ent.TypeName.Replace(enspace + ".","")#>Audits", "<#= storageSchema#>");
<#+
			foreach(var prop in ent.Properties)
			{
			if(prop.DbNullable != "true")
			{
			#>
            modelBuilder.Entity<<#=ent.TypeName#>Audit>().Property(x=>x.<#=prop.ClrName#>).IsRequired();
<#+
			}
			}
			}
			}
			#>

			<#+
			foreach(var a in associations)
			{
				var req = a.pMult == "1" ? "WithRequired" : "WithOptional";
#>
            modelBuilder.Entity<<#=a.pType #>>().HasMany(x => x.<#=a.pName #>).<#=req #>(x => x.<#=a.dName #>).HasForeignKey(x => x.<#=a.dRef #>).WillCascadeOnDelete(false);
<#+
			}
			#>
		}


<#+
foreach(var ent in entities)
{
	if(ent.IsAudit)
	{
#>
		#region <#= ent.SetName #>
	    public DbSet<<#= ent.TypeName #>> <#= ent.SetName #> { get; set; }
		public DbSet<<#= ent.TypeName #>Audit> <#= ent.TypeName.Replace(enspace+".","") #>Audits { get; set; }
		IAuditEntitySet<<#= ent.TypeName #>,<#= ent.TypeName #>Audit> I<#= entitiesName#>.<#= ent.SetName #> 
		{
            get
            {
               return m<#= ent.SetName #> = m<#= ent.SetName #> ?? new AuditEntitySet<<#= ent.TypeName #>, <#= ent.TypeName #>Audit>(this);
            }
        }
        private AuditEntitySet<<#= ent.TypeName #>, <#= ent.TypeName #>Audit> m<#= ent.SetName #>;
		#endregion
<#+
	}
	else if (ent.IsHistory)
	{
#>
		#region <#= ent.SetName #>
		public DbSet<<#= ent.TypeName #>> <#= ent.SetName #> { get; set; }
		public DbSet<<#= ent.TypeName #>History> <#= ent.TypeName.Replace(enspace+".","") #>History { get; set; }
		IHistoryEntitySet<<#= ent.TypeName #>,<#= ent.TypeName #>History> I<#= entitiesName#>.<#= ent.SetName #>
		{
            get
            {
               return m<#= ent.SetName #> = m<#= ent.SetName #> ?? new HistoryEntitySet<<#= ent.TypeName #>, <#= ent.TypeName #>History>(this);
            }
        }
        private HistoryEntitySet<<#= ent.TypeName #>, <#= ent.TypeName #>History> m<#= ent.SetName #>;
		#endregion
<#+
	}
	else
	{
#>
		#region <#= ent.SetName #>
		public DbSet<<#= ent.TypeName #>> <#= ent.SetName #> { get; set; }
		IKomonEntitySet<<#= ent.TypeName #>> I<#= entitiesName#>.<#= ent.SetName #>
		{
            get
            {
               return m<#= ent.SetName #> = m<#= ent.SetName #> ?? new KomonEntitySet<<#= ent.TypeName #>>(this);
            }
        }
        private KomonEntitySet<<#= ent.TypeName #>> m<#= ent.SetName #>;
		#endregion
<#+
	}
}
#>
	
	}
	#endregion
}
<#+

}
#>






src/CodeTemplates/TemplateEfPocos.tt

<#@ assembly name="$(SolutionDir)CodeTemplates\Komon\Komon.TextTemplates.dll" #>
<#@ assembly name="System.Xml" #>
<#@ assembly name="System.Xml.Linq" #>
<#@ assembly name="System.Core.dll" #>
<#@ assembly name="EnvDTE" #>
<#@ import namespace="System.Linq" #>
<#@ import namespace="System.Xml.Linq" #>
<#+
public void GenerateEntities(string edmx,string nspace)
{
    var edmxInfo = Komon.Edmx.Parse(edmx,"");
	var entities = edmxInfo.Entities;
#>
using System;
using System.Collections.Generic;
using System.Linq;
using Komon.Contract.Entities;
namespace <#= nspace#>
{
	

	#region Entities
<#+
foreach(var ent in entities.Where(x=> !x.IsAudit && !x.IsHistory))
{
#>
    ///<summary>
	/// <#= ent.Documentation #>
	///</summary>
	public sealed partial class <#= ent.TypeName #> : <#= ent.IsObjectBase ? "EntityBase" : "KomonEntity" #>
	{
	    ///<summary>
	    /// 
	    ///</summary>
	    public <#= ent.TypeName #>()
		{
<#+
foreach(var prop in ent.NavigationProperties.Where(x=>x.Type.StartsWith("HashSet<")))
{
#>
              this.<#=prop.Name #> = new <#=prop.Type#>();
<#+
}
#>
		}

<#+
	foreach(var prop in ent.Properties.Where(x=>!ent.IsObjectBase || !x.IsBase))
	{
#>
		///<summary>
		/// <#= prop.Documentation #>
		///</summary>
		public <#=prop.ClrType#> <#=prop.ClrName #> {get; set;}
<#+
	}
	foreach(var prop in ent.NavigationProperties)
	{
#>
		///<summary>
		/// <#= prop.Documentation #>
		///</summary>
		public <#=prop.Type#> <#=prop.Name #> {get; set;}
<#+
	}
#>
	}
<#+
}
#>
    #endregion

	#region History Entities
<#+
foreach(var ent in entities.Where(x=> x.IsHistory))
{
#>
    ///<summary>
	/// <#= ent.Documentation #>
	///</summary>
	public sealed partial  class <#= ent.TypeName #>History : HistoryEntity 
	{
<#+
	foreach(var prop in ent.Properties)
	{
#>
		///<summary>
		/// <#= prop.Documentation #>
		///</summary>
		public <#=prop.ClrType#> <#=prop.ClrName #> {get; set;}
<#+
	}
#>
	}
	
	///<summary>
	/// <#= ent.Documentation #>
	///</summary>
	public partial interface <#= ent.TypeName #> : HistoryEnabledEntity
	{
<#+
	foreach(var prop in ent.Properties)
	{
#>
		///<summary>
		/// <#= prop.Documentation #>
		///</summary>
		public <#=prop.ClrType#> <#=prop.ClrName #> {get; set;}
<#+
	}
#>
	}
<#+
}
#>
	#endregion

	#region Audit Entities
<#+
foreach(var ent in entities.Where(x=> x.IsAudit))
{
#>
	
	///<summary>
	/// <#= ent.Documentation #>
	///</summary>
	public sealed partial  class <#= ent.TypeName #>Audit : AuditEntity 
	{

	

<#+
	foreach(var prop in ent.Properties.Where(x=> !x.IsBase))
	{
#>
		///<summary>
		/// <#= prop.Documentation #>
		///</summary>
		public <#=prop.ClrType#> <#=prop.ClrName #> {get; set;}
<#+
	}
#>
	}
	
	///<summary>
	/// <#= ent.Documentation #>
	///</summary>
	public sealed partial  class <#= ent.TypeName #> : AuditEnabledEntity 
	{
	 ///<summary>
	 /// 
	 ///</summary>
	 public <#= ent.TypeName #>()
		{
<#+
foreach(var prop in ent.NavigationProperties.Where(x=>x.Type.StartsWith("HashSet<")))
{
#>
              this.<#=prop.Name #> = new <#=prop.Type#>();
<#+
}
#>
		}

<#+
	foreach(var prop in ent.Properties.Where(x=> !x.IsBase))
	{
#>
		///<summary>
		/// <#= prop.Documentation #>
		///</summary>
		public <#=prop.ClrType#> <#=prop.ClrName #> {get; set;}
<#+
	}
	foreach(var prop in ent.NavigationProperties)
	{
#>
		///<summary>
		/// <#= prop.Documentation #>
		///</summary>
		public <#=prop.Type#> <#=prop.Name #> {get; set; }
<#+
	}
#>
	}
<#+

}
#>
	#endregion
}
<#+


}
#>






src/CodeTemplates/TemplateModelResources.tt

<#@ assembly name="System.Xml" #>
<#@ assembly name="System.Core.dll" #>
<#@ assembly name="System.Xml.Linq" #>
<#@ assembly name="$(SolutionDir)CodeTemplates\Komon\Komon.TextTemplates.dll" #>
<#@ import namespace="System.Collections.Generic" #>
<#@ import namespace="System.Xml.Serialization" #>
<#@ import namespace="System.Diagnostics" #>
<#@ import namespace="System.ComponentModel" #>
<#@ import namespace="System.IO" #>
<#@ import namespace="System.Text" #>
<#@ import namespace="System.CodeDom.Compiler" #>
<#@ import namespace="System.Linq" #>
<#@ import namespace="System.Xml.Linq" #><#+

public void WriteModuleResources(string resourceName, string ns)
{  
	
    var fileName = Komon.TextTemplates.SolutionDir + resourceName;

	var xml = XElement.Load(fileName);

	var module = xml.Attribute("name").Value as string;

	var actions = xml.Descendants("Action")
	                 .Select(x=>new
				     {
					      Name = x.Attribute("name").Value as string,
						  DisplayName = x.Attribute("displayName") != null ? (string)x.Attribute("displayName").Value : (string)x.Attribute("name").Value,
						  Description = x.Attribute("description").Value as string,
						  IsAvailableToUsers = x.Attribute("isAvailableToUsers").Value as string,
					 }).ToList();
    
	var languageTags = xml.Descendants("LanguageTag")
	                      .Select(x=>new
						  {
						 	  Name = x.Attribute("name").Value as string,
						 	  Description = x.Attribute("description").Value as string,
							  DefaultValue = x.Attribute("defaultValue").Value as string,
						 	  IsEditable = x.Attribute("isEditable").Value as string,
						  }).ToList();

    var parameters   = xml.Descendants("Parameter")
	                      .Select(x=>new
						  {
						 	  Name = x.Attribute("name").Value as string,
						 	  Description = x.Attribute("description").Value as string,
						 	  IsEditable = x.Attribute("isEditable").Value as string,
							  TypeName = x.Attribute("typeName").Value as string,
							  DefaultValue = x.Attribute("defaultValue").Value as string,
							  GenerateSet = bool.Parse(x.Attribute("generateSet") == null ? "false" : (string)x.Attribute("generateSet").Value)
						  }).ToList();

   
    var trends       = xml.Descendants("Trend")
	                      .Select(x=>new
						  {
						 	  Name = x.Attribute("name").Value as string,
						 	  Description = x.Attribute("description").Value as string,
						 	  ActionName = x.Attribute("actionName").Value as string,
							  AggregateType = x.Attribute("aggregateType").Value as string,
							  ValueType = x.Attribute("valueType").Value as string,
							  IsAutoGeneratingSeries = x.Attribute("isAutoGeneratingSeries").Value as string,
							  IsActive = x.Attribute("isActive").Value as string,
							  AccuracyType = x.Attribute("accuracyType").Value as string,
							  
						  }).ToList();

    var maps         = xml.Descendants("Map")
	                      .Select(x=>new
						  {
						 	  Name = x.Attribute("name").Value as string,
						 	  Description = x.Attribute("description").Value as string,
						 	  FromType = x.Attribute("fromType").Value as string,
							  ToType = x.Attribute("toType").Value as string,
						  }).ToList();

    var categories   = xml.Descendants("Category")
	                      .Select(x=>new
						  {
						 	  Name = x.Attribute("name").Value as string,
						 	  Description = x.Attribute("description").Value as string,
						 	  DisplayName = x.Attribute("displayName").Value as string,
							  Items = x.Descendants("CategoryItem").Select(y=>new
							  {
							       Name = y.Attribute("name").Value as string,
						 	       Description = y.Attribute("description").Value as string,
						 	       DisplayName = y.Attribute("displayName").Value as string,
							  }).ToList()
						  }).ToList();


	
   
    

    var workflows    = xml.Descendants("Workflow")
	                      .Select(x=>new
						  {
						 	  Name = x.Attribute("name").Value as string,
						 	  Description = x.Attribute("description").Value as string,
						 	  DisplayName = x.Attribute("displayName").Value as string,
							  ActionName = x.Attribute("actionName").Value as string,
							  IsDaily = x.Attribute("isDaily").Value as string,
							  RestartExecution = x.Attribute("restartExecution").Value as string,
							  Interval = x.Attribute("interval").Value as string,
							  StartTime = x.Attribute("startTime").Value as string,
							  Items = x.Descendants("WorkflowItem").Select(y=>new
							  {
							       Index = y.Attribute("index").Value as string,
							       Name = y.Attribute("name").Value as string,
						 	       Description = y.Attribute("description").Value as string,
						 	       DisplayName = y.Attribute("displayName").Value as string,
							  }).ToList()
						  }).ToList();

#>
#region Constants <#= module#>Module
namespace <#=ns #>
{
	/// <summary>
	/// A class containing constants of names used to specify actions, parameters and language items
	/// </summary>
	public static class <#= module#>Module
	{
	    /// <summary>
        /// Name of the Module
        /// </summary>
        public const string Name = "<#= module#>";

		/// <summary>
        /// Defined actions in the module
        /// </summary>
        public static class Actions
        {
<#+		
		    actions.ForEach(x=> 
			{
			    WriteLine(string.Format("            /// <summary>{0}</summary> ",x.Description));
				WriteLine(string.Format(@"            public const string {0} = ""{0}"";",x.Name));
			});
#>
		}

		/// <summary>
        /// Defined languagetags in the module
        /// </summary>
        public static class LanguageTags
        {
<#+		
		    languageTags.ForEach(x=> 
			{
			    WriteLine(string.Format("            /// <summary>{0}</summary> ",x.Description));
				WriteLine(string.Format(@"            public const string {0} = ""{0}"";",x.Name));
			});
#>
		}

		/// <summary>
        /// Defined parameters in the module
        /// </summary>
        public static class Parameters
        {
<#+		
		    parameters.ForEach(x=> 
			{
			    WriteLine(string.Format("            /// <summary>{0}</summary> ",x.Description));
				WriteLine(string.Format(@"            public const string {0} = ""{0}"";",x.Name));
			});
#>
		}

		/// <summary>
        /// Defined Trends in the module
        /// </summary>
        public static class Trends
        {
<#+		
		    trends.ForEach(x=> 
			{
			    WriteLine(string.Format("            /// <summary>{0}</summary> ",x.Description));
				WriteLine(string.Format(@"            public const string {0} = ""{0}/"";",x.Name));
			});
#>
		}
		
		/// <summary>
        /// Defined Maps in the module
        /// </summary>
        public static class Maps
        {
<#+		
		    maps.ForEach(x=> 
			{
			    WriteLine(string.Format("            /// <summary>{0}</summary> ",x.Description));
				WriteLine(string.Format(@"            public const string {0} = ""{0}"";",x.Name));
			});
#>
		}
		
		/// <summary>
        /// Defined Categories in the module
        /// </summary>
        public static class Categories
        {
<#+		
		    categories.ForEach(x=> 
			{
			    WriteLine(string.Format("            /// <summary>{0}</summary> ",x.Description));
				WriteLine(string.Format(@"            public const string {0} = ""{0}"";",x.Name));
				if(x.Items.Count > 0)
				{
				     WriteLine(string.Format("            /// <summary>Defined items in the {0} category</summary>",x.Name));
				     WriteLine(string.Format(@"            public static class {0}s",x.Name));
				     WriteLine(@"            {");
				     x.Items.ForEach(y=>
				     {
				         WriteLine(string.Format("                /// <summary>{0}</summary> ",y.Description));
     			     	 WriteLine(string.Format(@"                public const string {0} = ""{1}"";",y.Name.Replace(".",""),y.Name));
				     }); 
				     WriteLine(@"            }");
				}
			});
#>
		}

	    /// <summary>
        /// Defined Workflows in the module
        /// </summary>
        public static class Workflows
        {
<#+		
		    workflows.ForEach(x=> 
			{
			    WriteLine(string.Format("            /// <summary>{0}</summary> ",x.Description));
				WriteLine(string.Format(@"            public const string {0} = ""{0}"";",x.Name));
				if(x.Items.Count > 0)
				{
				     WriteLine(string.Format("            /// <summary>Defined steps in the {0}</summary>",x.DisplayName));
				     WriteLine(string.Format(@"            public static class {0}Steps",x.Name));
				     WriteLine(@"            {");
				     x.Items.ForEach(y=>
				     {
				         WriteLine(string.Format("                /// <summary>{0}</summary> ",y.Description));
     			     	 WriteLine(string.Format(@"                public const string {0} = ""{0}"";",y.Name.Replace(".","")));
				     }); 
				     WriteLine(@"            }");
				}
			});
#>
		}
	}
}
#endregion

#region Register <#= module#>Module
namespace <#=ns #>
{
    using Komon.Framework;
	using System;
    using System.Collections.Generic;
	using Komon.Contract.Resource;
    using Komon.Contract;

    [KomonExport(typeof(IRegisterModule))]
    internal class Register<#= module#>Module : IRegisterModule
    {
        public string Name { get { return <#= module#>Module.Name; } }
        public IEnumerable<ActionDefinition> Actions
        {
            get
            {
                return new List<ActionDefinition>
                {
<#+		
					actions.ForEach(x=> 
					{
						WriteLine(string.Format(@"                    new ActionDefinition {{ModuleName = Name,Name =  {0}Module.Actions.{1}, DisplayName =""{4}"", Description = ""{2}"", IsAvailableToUsers = {3} }},",module,x.Name,x.Description,x.IsAvailableToUsers,x.DisplayName));
					});
#>
                };
			}
		}
		public IEnumerable<LanguageTag> Languages
        {
            get
            {
                return new List<LanguageTag>
                {
<#+		
					languageTags.ForEach(x=> 
					{
						WriteLine(string.Format(@"                    new LanguageTag {{ ModuleName = Name, Name={0}Module.LanguageTags.{1}, DefaultValue = ""{2}"",  Description = ""{3}"", IsEditable = {4} }},",module,x.Name,x.DefaultValue,x.Description,x.IsEditable));
					});
#>
                };
            }
        }
		public IEnumerable<ParameterDefinition> Parameters
        {
            get
            {
                return new List<ParameterDefinition>
                {
<#+		
					parameters.ForEach(x=> 
					{
						WriteLine(string.Format(@"                    new ParameterDefinition {{ ModuleName = Name, Name={0}Module.Parameters.{1}, TypeName = KomonModule.Categories.ParameterTypes.{2}, DefaultValue = @""{3}"", Description = ""{4}"", IsEditable = {5} }},",module,x.Name,x.TypeName.Replace(".",""),x.DefaultValue,x.Description,x.IsEditable));
					});
#>
                };
            }
        }
		public IEnumerable<TrendGroupDefinition> Trends
        {
            get
            {
                return new List<TrendGroupDefinition>
                {
<#+		
					trends.ForEach(x=> 
					{
						WriteLine(string.Format(@"                    new TrendGroupDefinition {{ ModuleName = Name, Name = {0}Module.Trends.{1}, ActionName = {0}Module.Actions.{2}, AggregateType = KomonModule.Categories.TrendAggregateTypes.{3}, ValueType = KomonModule.Categories.TrendValueTypes.{4}, IsAutoGeneratingSeries = {5}, IsActive = {6} , AccuracyType = KomonModule.Categories.AccuracyTypes.{7}, Description = ""{8}"" }},",module,x.Name,x.ActionName,x.AggregateType,x.ValueType.Replace(".",""), x.IsAutoGeneratingSeries, x.IsActive, x.AccuracyType, x.Description));
					});
#>
                };
            }
        }
		public IEnumerable<MapDefinition> Maps
        {
            get
            {
                return new List<MapDefinition>
                {
<#+		
					maps.ForEach(x=> 
					{
						WriteLine(string.Format(@"                    new MapDefinition {{ ModuleName = Name, Name = {0}Module.Maps.{1}, FromType = KomonModule.Categories.MappingTypes.{2}, ToType = KomonModule.Categories.MappingTypes.{3}, Description = ""{4}""}},",module,x.Name,x.FromType.Replace(".",""),x.ToType.Replace(".",""), x.Description));
					});
#>
                };
            }
        }
		public IEnumerable<CategoryGroupDefinition> Categories
        {
            get
            {
                return new List<CategoryGroupDefinition>
                {
<#+		
					categories.ForEach(x=> 
					{
						WriteLine(string.Format(@"                    new CategoryGroupDefinition {{ ModuleName = Name, Name = {0}Module.Categories.{1}, DisplayName = ""{2}"", Description = ""{3}"", Items = new List<CategoryDefinition>",module,x.Name,x.DisplayName, x.Description));
						WriteLine(@"                    {");
						x.Items.ForEach(y=> WriteLine(string.Format(@"                        new CategoryDefinition {{ Name = {0}Module.Categories.{1}s.{2}, DisplayName = ""{3}"", Description = ""{4}"" }},",module,x.Name,y.Name.Replace(".",""),y.DisplayName, y.Description)));
						WriteLine(@"                    }},");
					});
#>
				};
			}
		}
		public IEnumerable<WorkflowDefinition> Workflows
        {
            get
            {
                return new List<WorkflowDefinition>
                {
<#+		
					workflows.ForEach(x=> 
					{
						WriteLine(string.Format(@"                    new WorkflowDefinition {{ ModuleName = Name, Name = {0}Module.Workflows.{1}, ActionName = {0}Module.Actions.{2}, DisplayName = ""{3}"", Description = ""{4}"", IsDaily = {5}, RestartExecution = {6}, StartTime = TimeSpan.FromMilliseconds({7}), Interval = TimeSpan.FromMilliseconds({8}), Steps = new List<WorkflowStepDefinition>",module,x.Name,x.ActionName,x.DisplayName, x.Description,x.IsDaily,x.RestartExecution,x.StartTime,x.Interval));
						WriteLine(@"                    {");
						x.Items.ForEach(y=> WriteLine(string.Format(@"                        new WorkflowStepDefinition {{ Name = {0}Module.Workflows.{1}Steps.{2}, DisplayName = ""{3}"", Description = ""{4}"", Index = {5} }},",module,x.Name,y.Name.Replace(".",""),y.DisplayName, y.Description,y.Index)));
						WriteLine(@"                    }},");
					});
#>
				};
			}
		}

	}
}
#endregion
	
#region Language <#= module#>
namespace <#=ns #>
{
	using System;
    using System.Collections.Generic;
    using System.Linq;
    using System.Text;
    using Komon.Contract.Model;
    using System.Threading.Tasks;
	using Komon.Contract.Resource;
    using Komon.Contract;

    /// <summary>
    /// Translated Language tags for the <#= module#> module 
    /// </summary>
    public partial class <#= module#>Language : KomonLanguageBase
    {
        /// <summary>
        /// Create an instance of <#= module#>Language
        /// </summary>
        /// <param name="model">An instance of a domain model</param>
        public <#= module#>Language(DomainModelBase model) : base(model) { }
<#+		
		languageTags.ForEach(x=> 
		{
			WriteLine(string.Format(@"		/// <summary>{0}</summary>", x.Description));
			WriteLine(string.Format(@"        public Task<string> {0} {{ get {{ return GetText({1}Module.Name,{1}Module.LanguageTags.{0}); }} }}",x.Name,module));
		});
#>
    }
}

#endregion			

#region Categories <#= module#>
namespace <#=ns #>
{
	using System;
    using System.Collections.Generic;
    using System.Linq;
    using System.Text;
    using Komon.Contract.Model;
    using System.Threading.Tasks;
	using Komon.Contract.Resource;
    using Komon.Contract;

    /// <summary>
    /// Categories for the <#= module#> module 
    /// </summary>
    public partial class <#= module#>Categories : KomonCategoriesBase
    {
        /// <summary>
        /// Create an instance of <#= module#>Categories
        /// </summary>
        /// <param name="model">An instance of a domain model</param>
        public <#= module#>Categories(DomainModelBase model) : base(model) 
		{ 
		    notifyTasks = new <#= module#>CategoryNotifyTasks(model);
		}
		private <#= module#>CategoryNotifyTasks notifyTasks;
		/// <summary></summary>
		public <#= module#>CategoryNotifyTasks NotifyTasks { get{return notifyTasks;} }

<#+		
		categories.ForEach(x=> 
		{
			WriteLine(string.Format(@"		/// <summary>{0}</summary>", x.Description));
			WriteLine(string.Format(@"        public Task<KomonCategoryGroup> {0} {{ get {{ return GetGroup({1}Module.Name,{1}Module.Categories.{0}); }} }}",x.Name,module));
		});
		#>
        /// <summary></summary>
		public class <#= module#>CategoryNotifyTasks : KomonCategoriesBase
		{
		    /// <summary></summary>
		    public <#= module#>CategoryNotifyTasks(DomainModelBase model) : base(model) { }
<#+		
		categories.ForEach(x=> 
		{
			WriteLine(string.Format(@"		      /// <summary>{0}</summary>", x.Description));
			WriteLine(string.Format(@"            public NotifyTask<KomonCategoryGroup> {0} {{ get {{ return new NotifyTask<KomonCategoryGroup>(GetGroup({1}Module.Name,{1}Module.Categories.{0})); }} }}",x.Name,module));
		});
#>
    }
}
}
#endregion

#region Mappings <#= module#>
namespace <#=ns #>
{
	using System;
    using System.Collections.Generic;
    using System.Linq;
    using System.Text;
    using Komon.Contract.Model;
    using System.Threading.Tasks;
	using Komon.Contract.Resource;
    using Komon.Contract;

    /// <summary>
    /// Mappings for the <#= module#> module 
    /// </summary>
    public partial class <#= module#>Mapping : KomonMappingBase
    {
        /// <summary>
        /// Create an instance of <#= module#>Mapping
        /// </summary>
        /// <param name="model">An instance of a domain model</param>
        public <#= module#>Mapping(DomainModelBase model) : base(model) { }
<#+		
		maps.ForEach(x=> 
		{
			WriteLine(string.Format(@"		/// <summary>{0}</summary>", x.Description));
			WriteLine(string.Format(@"        public Task<KomonMap> {0} {{ get {{ return GetMapping({1}Module.Name, {1}Module.Maps.{0}); }} }}",x.Name,module));
		});
#>
    }
}
#endregion	

#region Parameters <#= module#>
namespace <#=ns #>
{
	using System;
    using System.Collections.Generic;
    using System.Linq;
    using System.Text;
    using Komon.Contract.Model;
    using System.Threading.Tasks;
	using Komon.Contract.Resource;
    using Komon.Contract;

    /// <summary>
    /// Parameters for the <#= module#> module 
    /// </summary>
    public partial class <#= module#>Parameters : KomonParametersBase
    {
        /// <summary>
        /// Create an instance of <#= module#>Parameters
        /// </summary>
        /// <param name="model">An instance of a domain model</param>
        public <#= module#>Parameters(DomainModelBase model) : base(model) { }
<#+		
		parameters.ForEach(x=> 
		{
			WriteLine(string.Format(@"		/// <summary>{0}</summary>", x.Description));
			WriteLine(string.Format(@"        public Task<{2}> {0} {{ get {{ return GetValue<{2}>({1}Module.Name, {1}Module.Parameters.{0}); }} }}",x.Name,module,x.TypeName));
			if(x.GenerateSet)
			{
			    WriteLine(string.Format(@"		/// <summary>{0}</summary>", x.Description));
				if("System.DateTime" == x.TypeName)
				{
				    WriteLine(string.Format(@"        public async Task Set{1}({2} time){{ await SetValue(""{0}.{1}"",time.Ticks.ToString()); }}",module,x.Name,x.TypeName));
				}
				else
				{
				    WriteLine(string.Format(@"        public async Task Set{1}({2} val){{ await SetValue(""{0}.{1}"",val.ToString()); }}",module,x.Name,x.TypeName));
				}
			}
		});
#>
    }
}
#endregion				
<#+
}
#>






src/CodeTemplates/TemplateServiceWebApi.tt

<#@ assembly name="System.Xml" #>
<#@ assembly name="System.Core.dll" #>
<#@ assembly name="$(SolutionDir)CodeTemplates\Komon\Komon.TextTemplates.dll" #>
<#@ import namespace="System.Collections.Generic" #>
<#@ import namespace="System.Xml.Serialization" #>
<#@ import namespace="System.Diagnostics" #>
<#@ import namespace="System.ComponentModel" #>
<#@ import namespace="System.IO" #>
<#@ import namespace="System.Text" #>
<#@ import namespace="System.CodeDom.Compiler" #>
<#@ import namespace="System.Linq" #><#+


public void PrintRestService(string serviceInterface, string fileName, string nameSpace,string implementation)
{
var clientName = serviceInterface.TrimStart('I').Replace("Service","Client") + "RestService";

var interfacet = Komon.TextTemplates.GetInterfaces(fileName).Where(x=>x.Name == serviceInterface).Single();

var met = (from m in interfacet.Methods
                         select new
                         {
                             Name = m.Name.Replace("Komon.Komon.","Komon."),
                             Return = m.Return.Replace("Komon.Komon.","Komon."),
							 IsTask = m.Return.StartsWith("Task") ,
							 Params = string.Join(",",m.Parameters.Select(x=>string.Format("{0} {1}",x.Type,x.Name))).Replace("Komon.Komon.","Komon."),
                             ParamNames = string.Join(",", m.Parameters.Select(x => string.Format("{0}",x.Name))).Replace("Komon.Komon.","Komon."),
                             ParamTypes = string.Join(",", m.Parameters.Select(x => string.Format("{0}", x.Type))).Replace("Komon.Komon.","Komon."),
							 ParamSerial =  m.Parameters.Select((x) => string.Format("var {1} = parameters.ContainsKey(\"{1}\") ? KomonFramework.Serialize.FromJson<{0}>(parameters[\"{1}\"]) : default({0});", x.Type,x.Name)),
                         }
                         ).ToList();
#>
#region <#= serviceInterface #> Rest Service
namespace <#= nameSpace #>
{
	using System;
	using Komon.Logic;
	using Komon.Contract.Client;
    using Komon.Framework;
    using Komon.Contract.Service;
	using Komon.Facade;
	using System.Collections.Generic;
	using Komon;
	using System.Linq;
	using System.Threading.Tasks;
	using System.Threading;

    [KomonExport(typeof(IRegisterRestService<IKomonService>))]
    internal class Register<#= clientName #> : IRegisterRestService<<#= serviceInterface #>>
    {
	    public string Name { get { return "<#= serviceInterface#>"; } }
		public object Execute(ClientContext context, string method, Dictionary<string, string> parameters, CancellationToken cToken) 
		{ 
			var imp = new <#= clientName #>(context); 
			switch(method)
			{
<#+
foreach(var m in met)
{
#>
				case "<#+ Write(m.Name); #>" : return imp.<#+ Write(m.Name); #>(parameters,cToken);
<#+
}
#>
				default:
					throw new KomonArgumentException("No such method");
			}
		}
    }

	internal class <#= clientName #> : KomonRestServiceBase<<#= serviceInterface #>> 
	{
		public <#= clientName #>(ClientContext context) : base(context){}
		public override <#= serviceInterface #>  CreateInstance()
		{
			return new <#= implementation #> ();
		}
<#+
	foreach(var m in met)
	{
		if(m.IsTask)
		{
#>
		public async Task<object> <#+ Write(m.Name); #>(Dictionary<string,string> parameters, CancellationToken cToken)
        { 
<#+
		}
		else
		{

#>
		public async Task<object> <#+ Write(m.Name); #>(Dictionary<string,string> parameters, CancellationToken cToken)
        { 
<#+
		}
			foreach(var ser in m.ParamSerial)
			{
#>
            <#=ser#>
<#+
			}
		    if(m.Return == "void") 
			{
			#>
			<#+ if(m.IsTask) Write("await"); #> await base.CallFacade(t => t.<#+ Write(m.Name); #>(<#+ Write(m.ParamNames); #>),"<#= serviceInterface#>","<#= m.Name #>", cToken);
			return new byte[0];
			<#+
			}
			else if (m.Return.Contains("DisposableEnumerable<"))
			{
			#>
			var res = <#+ if(m.IsTask) Write("await"); #> await base.CallFacade(t => t.<#+ Write(m.Name); #>(<#+ Write(m.ParamNames); #>),"<#= serviceInterface#>","<#= m.Name #>", cToken);
			return new DisposableEnumerable<byte[]>(res.Buffer(1000).Select(x=>KomonFramework.Serialize.ToJsonBin(x)),res);
			<#+
			}
			else if (m.Return == "Task")
			{
			#>
			await await base.CallFacade(t => t.<#+ Write(m.Name); #>(<#+ Write(m.ParamNames); #>),"<#= serviceInterface#>","<#= m.Name #>", cToken);
			return new byte[0];
			<#+
			}
			else
			{
			#>
			var res = <#+ if(m.IsTask) Write("await"); #> await base.CallFacade(t => t.<#+ Write(m.Name); #>(<#+ Write(m.ParamNames); #>),"<#= serviceInterface#>","<#= m.Name #>", cToken);
			return KomonFramework.Serialize.ToJsonBin(res);
			<#+
			}
			#>
     	}
<#+

	}
#>
	}
}
#endregion <#= serviceInterface #> Rest Service
<#+
}
	
#>
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src/Egm.cs

// Generated by ProtoGen, Version=2.4.1.555, Culture=neutral, PublicKeyToken=55f7125234beb589.  DO NOT EDIT!
#pragma warning disable 1591, 0612, 3021
#region Designer generated code

using pb = global::Google.ProtocolBuffers;
using pbc = global::Google.ProtocolBuffers.Collections;
using pbd = global::Google.ProtocolBuffers.Descriptors;
using scg = global::System.Collections.Generic;
namespace abb.egm {
  
  [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
  public static partial class Egm {
  
    #region Extension registration
    public static void RegisterAllExtensions(pb::ExtensionRegistry registry) {
    }
    #endregion
    #region Static variables
    internal static pbd::MessageDescriptor internal__static_abb_egm_EgmHeader__Descriptor;
    internal static pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmHeader, global::abb.egm.EgmHeader.Builder> internal__static_abb_egm_EgmHeader__FieldAccessorTable;
    internal static pbd::MessageDescriptor internal__static_abb_egm_EgmCartesian__Descriptor;
    internal static pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmCartesian, global::abb.egm.EgmCartesian.Builder> internal__static_abb_egm_EgmCartesian__FieldAccessorTable;
    internal static pbd::MessageDescriptor internal__static_abb_egm_EgmQuaternion__Descriptor;
    internal static pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmQuaternion, global::abb.egm.EgmQuaternion.Builder> internal__static_abb_egm_EgmQuaternion__FieldAccessorTable;
    internal static pbd::MessageDescriptor internal__static_abb_egm_EgmPose__Descriptor;
    internal static pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmPose, global::abb.egm.EgmPose.Builder> internal__static_abb_egm_EgmPose__FieldAccessorTable;
    internal static pbd::MessageDescriptor internal__static_abb_egm_EgmCartesianSpeed__Descriptor;
    internal static pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmCartesianSpeed, global::abb.egm.EgmCartesianSpeed.Builder> internal__static_abb_egm_EgmCartesianSpeed__FieldAccessorTable;
    internal static pbd::MessageDescriptor internal__static_abb_egm_EgmJoints__Descriptor;
    internal static pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmJoints, global::abb.egm.EgmJoints.Builder> internal__static_abb_egm_EgmJoints__FieldAccessorTable;
    internal static pbd::MessageDescriptor internal__static_abb_egm_EgmExternalJoints__Descriptor;
    internal static pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmExternalJoints, global::abb.egm.EgmExternalJoints.Builder> internal__static_abb_egm_EgmExternalJoints__FieldAccessorTable;
    internal static pbd::MessageDescriptor internal__static_abb_egm_EgmPlanned__Descriptor;
    internal static pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmPlanned, global::abb.egm.EgmPlanned.Builder> internal__static_abb_egm_EgmPlanned__FieldAccessorTable;
    internal static pbd::MessageDescriptor internal__static_abb_egm_EgmSpeedRef__Descriptor;
    internal static pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmSpeedRef, global::abb.egm.EgmSpeedRef.Builder> internal__static_abb_egm_EgmSpeedRef__FieldAccessorTable;
    internal static pbd::MessageDescriptor internal__static_abb_egm_EgmFeedBack__Descriptor;
    internal static pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmFeedBack, global::abb.egm.EgmFeedBack.Builder> internal__static_abb_egm_EgmFeedBack__FieldAccessorTable;
    internal static pbd::MessageDescriptor internal__static_abb_egm_EgmMotorState__Descriptor;
    internal static pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmMotorState, global::abb.egm.EgmMotorState.Builder> internal__static_abb_egm_EgmMotorState__FieldAccessorTable;
    internal static pbd::MessageDescriptor internal__static_abb_egm_EgmMCIState__Descriptor;
    internal static pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmMCIState, global::abb.egm.EgmMCIState.Builder> internal__static_abb_egm_EgmMCIState__FieldAccessorTable;
    internal static pbd::MessageDescriptor internal__static_abb_egm_EgmRapidCtrlExecState__Descriptor;
    internal static pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmRapidCtrlExecState, global::abb.egm.EgmRapidCtrlExecState.Builder> internal__static_abb_egm_EgmRapidCtrlExecState__FieldAccessorTable;
    internal static pbd::MessageDescriptor internal__static_abb_egm_EgmTestSignals__Descriptor;
    internal static pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmTestSignals, global::abb.egm.EgmTestSignals.Builder> internal__static_abb_egm_EgmTestSignals__FieldAccessorTable;
    internal static pbd::MessageDescriptor internal__static_abb_egm_EgmRobot__Descriptor;
    internal static pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmRobot, global::abb.egm.EgmRobot.Builder> internal__static_abb_egm_EgmRobot__FieldAccessorTable;
    internal static pbd::MessageDescriptor internal__static_abb_egm_EgmSensor__Descriptor;
    internal static pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmSensor, global::abb.egm.EgmSensor.Builder> internal__static_abb_egm_EgmSensor__FieldAccessorTable;
    #endregion
    #region Descriptor
    public static pbd::FileDescriptor Descriptor {
      get { return descriptor; }
    }
    private static pbd::FileDescriptor descriptor;
    
    static Egm() {
      byte[] descriptorData = global::System.Convert.FromBase64String(
          string.Concat(
            "CgllZ20ucHJvdG8SB2FiYi5lZ20izQEKCUVnbUhlYWRlchINCgVzZXFubxgB", 
            "IAEoDRIKCgJ0bRgCIAEoDRJACgVtdHlwZRgDIAEoDjIeLmFiYi5lZ20uRWdt", 
            "SGVhZGVyLk1lc3NhZ2VUeXBlOhFNU0dUWVBFX1VOREVGSU5FRCJjCgtNZXNz", 
            "YWdlVHlwZRIVChFNU0dUWVBFX1VOREVGSU5FRBAAEhMKD01TR1RZUEVfQ09N", 
            "TUFORBABEhAKDE1TR1RZUEVfREFUQRACEhYKEk1TR1RZUEVfQ09SUkVDVElP", 
            "ThADIi8KDEVnbUNhcnRlc2lhbhIJCgF4GAEgAigBEgkKAXkYAiACKAESCQoB", 
            "ehgDIAIoASI/Cg1FZ21RdWF0ZXJuaW9uEgoKAnUwGAEgAigBEgoKAnUxGAIg", 
            "AigBEgoKAnUyGAMgAigBEgoKAnUzGAQgAigBIlUKB0VnbVBvc2USIgoDcG9z", 
            "GAEgASgLMhUuYWJiLmVnbS5FZ21DYXJ0ZXNpYW4SJgoGb3JpZW50GAIgASgL", 
            "MhYuYWJiLmVnbS5FZ21RdWF0ZXJuaW9uIiIKEUVnbUNhcnRlc2lhblNwZWVk", 
            "Eg0KBXZhbHVlGAEgAygBIhsKCUVnbUpvaW50cxIOCgZqb2ludHMYASADKAEi", 
            "IwoRRWdtRXh0ZXJuYWxKb2ludHMSDgoGam9pbnRzGAEgAygBIoEBCgpFZ21Q", 
            "bGFubmVkEiIKBmpvaW50cxgBIAEoCzISLmFiYi5lZ20uRWdtSm9pbnRzEiMK", 
            "CWNhcnRlc2lhbhgCIAEoCzIQLmFiYi5lZ20uRWdtUG9zZRIqCg5leHRlcm5h", 
            "bEpvaW50cxgDIAEoCzISLmFiYi5lZ20uRWdtSm9pbnRzIo0BCgtFZ21TcGVl", 
            "ZFJlZhIiCgZqb2ludHMYASABKAsyEi5hYmIuZWdtLkVnbUpvaW50cxIuCgpj", 
            "YXJ0ZXNpYW5zGAIgASgLMhouYWJiLmVnbS5FZ21DYXJ0ZXNpYW5TcGVlZBIq", 
            "Cg5leHRlcm5hbEpvaW50cxgDIAEoCzISLmFiYi5lZ20uRWdtSm9pbnRzIoIB", 
            "CgtFZ21GZWVkQmFjaxIiCgZqb2ludHMYASABKAsyEi5hYmIuZWdtLkVnbUpv", 
            "aW50cxIjCgljYXJ0ZXNpYW4YAiABKAsyEC5hYmIuZWdtLkVnbVBvc2USKgoO", 
            "ZXh0ZXJuYWxKb2ludHMYAyABKAsyEi5hYmIuZWdtLkVnbUpvaW50cyKMAQoN", 
            "RWdtTW90b3JTdGF0ZRI0CgVzdGF0ZRgBIAIoDjIlLmFiYi5lZ20uRWdtTW90", 
            "b3JTdGF0ZS5Nb3RvclN0YXRlVHlwZSJFCg5Nb3RvclN0YXRlVHlwZRIUChBN", 
            "T1RPUlNfVU5ERUZJTkVEEAASDQoJTU9UT1JTX09OEAESDgoKTU9UT1JTX09G", 
            "RhACIqIBCgtFZ21NQ0lTdGF0ZRI/CgVzdGF0ZRgBIAIoDjIhLmFiYi5lZ20u", 
            "RWdtTUNJU3RhdGUuTUNJU3RhdGVUeXBlOg1NQ0lfVU5ERUZJTkVEIlIKDE1D", 
            "SVN0YXRlVHlwZRIRCg1NQ0lfVU5ERUZJTkVEEAASDQoJTUNJX0VSUk9SEAES", 
            "DwoLTUNJX1NUT1BQRUQQAhIPCgtNQ0lfUlVOTklORxADIsMBChVFZ21SYXBp", 
            "ZEN0cmxFeGVjU3RhdGUSVQoFc3RhdGUYASACKA4yNS5hYmIuZWdtLkVnbVJh", 
            "cGlkQ3RybEV4ZWNTdGF0ZS5SYXBpZEN0cmxFeGVjU3RhdGVUeXBlOg9SQVBJ", 
            "RF9VTkRFRklORUQiUwoWUmFwaWRDdHJsRXhlY1N0YXRlVHlwZRITCg9SQVBJ", 
            "RF9VTkRFRklORUQQABIRCg1SQVBJRF9TVE9QUEVEEAESEQoNUkFQSURfUlVO", 
            "TklORxACIiEKDkVnbVRlc3RTaWduYWxzEg8KB3NpZ25hbHMYASADKAEi0QIK", 
            "CEVnbVJvYm90EiIKBmhlYWRlchgBIAEoCzISLmFiYi5lZ20uRWdtSGVhZGVy", 
            "EiYKCGZlZWRCYWNrGAIgASgLMhQuYWJiLmVnbS5FZ21GZWVkQmFjaxIkCgdw", 
            "bGFubmVkGAMgASgLMhMuYWJiLmVnbS5FZ21QbGFubmVkEioKCm1vdG9yU3Rh", 
            "dGUYBCABKAsyFi5hYmIuZWdtLkVnbU1vdG9yU3RhdGUSJgoIbWNpU3RhdGUY", 
            "BSABKAsyFC5hYmIuZWdtLkVnbU1DSVN0YXRlEhkKEW1jaUNvbnZlcmdlbmNl", 
            "TWV0GAYgASgIEiwKC3Rlc3RTaWduYWxzGAcgASgLMhcuYWJiLmVnbS5FZ21U", 
            "ZXN0U2lnbmFscxI2Cg5yYXBpZEV4ZWNTdGF0ZRgIIAEoCzIeLmFiYi5lZ20u", 
            "RWdtUmFwaWRDdHJsRXhlY1N0YXRlIn0KCUVnbVNlbnNvchIiCgZoZWFkZXIY", 
            "ASABKAsyEi5hYmIuZWdtLkVnbUhlYWRlchIkCgdwbGFubmVkGAIgASgLMhMu", 
            "YWJiLmVnbS5FZ21QbGFubmVkEiYKCHNwZWVkUmVmGAMgASgLMhQuYWJiLmVn", 
          "bS5FZ21TcGVlZFJlZg=="));
      pbd::FileDescriptor.InternalDescriptorAssigner assigner = delegate(pbd::FileDescriptor root) {
        descriptor = root;
        internal__static_abb_egm_EgmHeader__Descriptor = Descriptor.MessageTypes[0];
        internal__static_abb_egm_EgmHeader__FieldAccessorTable = 
            new pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmHeader, global::abb.egm.EgmHeader.Builder>(internal__static_abb_egm_EgmHeader__Descriptor,
                new string[] { "Seqno", "Tm", "Mtype", });
        internal__static_abb_egm_EgmCartesian__Descriptor = Descriptor.MessageTypes[1];
        internal__static_abb_egm_EgmCartesian__FieldAccessorTable = 
            new pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmCartesian, global::abb.egm.EgmCartesian.Builder>(internal__static_abb_egm_EgmCartesian__Descriptor,
                new string[] { "X", "Y", "Z", });
        internal__static_abb_egm_EgmQuaternion__Descriptor = Descriptor.MessageTypes[2];
        internal__static_abb_egm_EgmQuaternion__FieldAccessorTable = 
            new pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmQuaternion, global::abb.egm.EgmQuaternion.Builder>(internal__static_abb_egm_EgmQuaternion__Descriptor,
                new string[] { "U0", "U1", "U2", "U3", });
        internal__static_abb_egm_EgmPose__Descriptor = Descriptor.MessageTypes[3];
        internal__static_abb_egm_EgmPose__FieldAccessorTable = 
            new pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmPose, global::abb.egm.EgmPose.Builder>(internal__static_abb_egm_EgmPose__Descriptor,
                new string[] { "Pos", "Orient", });
        internal__static_abb_egm_EgmCartesianSpeed__Descriptor = Descriptor.MessageTypes[4];
        internal__static_abb_egm_EgmCartesianSpeed__FieldAccessorTable = 
            new pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmCartesianSpeed, global::abb.egm.EgmCartesianSpeed.Builder>(internal__static_abb_egm_EgmCartesianSpeed__Descriptor,
                new string[] { "Value", });
        internal__static_abb_egm_EgmJoints__Descriptor = Descriptor.MessageTypes[5];
        internal__static_abb_egm_EgmJoints__FieldAccessorTable = 
            new pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmJoints, global::abb.egm.EgmJoints.Builder>(internal__static_abb_egm_EgmJoints__Descriptor,
                new string[] { "Joints", });
        internal__static_abb_egm_EgmExternalJoints__Descriptor = Descriptor.MessageTypes[6];
        internal__static_abb_egm_EgmExternalJoints__FieldAccessorTable = 
            new pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmExternalJoints, global::abb.egm.EgmExternalJoints.Builder>(internal__static_abb_egm_EgmExternalJoints__Descriptor,
                new string[] { "Joints", });
        internal__static_abb_egm_EgmPlanned__Descriptor = Descriptor.MessageTypes[7];
        internal__static_abb_egm_EgmPlanned__FieldAccessorTable = 
            new pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmPlanned, global::abb.egm.EgmPlanned.Builder>(internal__static_abb_egm_EgmPlanned__Descriptor,
                new string[] { "Joints", "Cartesian", "ExternalJoints", });
        internal__static_abb_egm_EgmSpeedRef__Descriptor = Descriptor.MessageTypes[8];
        internal__static_abb_egm_EgmSpeedRef__FieldAccessorTable = 
            new pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmSpeedRef, global::abb.egm.EgmSpeedRef.Builder>(internal__static_abb_egm_EgmSpeedRef__Descriptor,
                new string[] { "Joints", "Cartesians", "ExternalJoints", });
        internal__static_abb_egm_EgmFeedBack__Descriptor = Descriptor.MessageTypes[9];
        internal__static_abb_egm_EgmFeedBack__FieldAccessorTable = 
            new pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmFeedBack, global::abb.egm.EgmFeedBack.Builder>(internal__static_abb_egm_EgmFeedBack__Descriptor,
                new string[] { "Joints", "Cartesian", "ExternalJoints", });
        internal__static_abb_egm_EgmMotorState__Descriptor = Descriptor.MessageTypes[10];
        internal__static_abb_egm_EgmMotorState__FieldAccessorTable = 
            new pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmMotorState, global::abb.egm.EgmMotorState.Builder>(internal__static_abb_egm_EgmMotorState__Descriptor,
                new string[] { "State", });
        internal__static_abb_egm_EgmMCIState__Descriptor = Descriptor.MessageTypes[11];
        internal__static_abb_egm_EgmMCIState__FieldAccessorTable = 
            new pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmMCIState, global::abb.egm.EgmMCIState.Builder>(internal__static_abb_egm_EgmMCIState__Descriptor,
                new string[] { "State", });
        internal__static_abb_egm_EgmRapidCtrlExecState__Descriptor = Descriptor.MessageTypes[12];
        internal__static_abb_egm_EgmRapidCtrlExecState__FieldAccessorTable = 
            new pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmRapidCtrlExecState, global::abb.egm.EgmRapidCtrlExecState.Builder>(internal__static_abb_egm_EgmRapidCtrlExecState__Descriptor,
                new string[] { "State", });
        internal__static_abb_egm_EgmTestSignals__Descriptor = Descriptor.MessageTypes[13];
        internal__static_abb_egm_EgmTestSignals__FieldAccessorTable = 
            new pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmTestSignals, global::abb.egm.EgmTestSignals.Builder>(internal__static_abb_egm_EgmTestSignals__Descriptor,
                new string[] { "Signals", });
        internal__static_abb_egm_EgmRobot__Descriptor = Descriptor.MessageTypes[14];
        internal__static_abb_egm_EgmRobot__FieldAccessorTable = 
            new pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmRobot, global::abb.egm.EgmRobot.Builder>(internal__static_abb_egm_EgmRobot__Descriptor,
                new string[] { "Header", "FeedBack", "Planned", "MotorState", "MciState", "MciConvergenceMet", "TestSignals", "RapidExecState", });
        internal__static_abb_egm_EgmSensor__Descriptor = Descriptor.MessageTypes[15];
        internal__static_abb_egm_EgmSensor__FieldAccessorTable = 
            new pb::FieldAccess.FieldAccessorTable<global::abb.egm.EgmSensor, global::abb.egm.EgmSensor.Builder>(internal__static_abb_egm_EgmSensor__Descriptor,
                new string[] { "Header", "Planned", "SpeedRef", });
        return null;
      };
      pbd::FileDescriptor.InternalBuildGeneratedFileFrom(descriptorData,
          new pbd::FileDescriptor[] {
          }, assigner);
    }
    #endregion
    
  }
  #region Messages
  [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
  public sealed partial class EgmHeader : pb::GeneratedMessage<EgmHeader, EgmHeader.Builder> {
    private EgmHeader() { }
    private static readonly EgmHeader defaultInstance = new EgmHeader().MakeReadOnly();
    private static readonly string[] _egmHeaderFieldNames = new string[] { "mtype", "seqno", "tm" };
    private static readonly uint[] _egmHeaderFieldTags = new uint[] { 24, 8, 16 };
    public static EgmHeader DefaultInstance {
      get { return defaultInstance; }
    }
    
    public override EgmHeader DefaultInstanceForType {
      get { return DefaultInstance; }
    }
    
    protected override EgmHeader ThisMessage {
      get { return this; }
    }
    
    public static pbd::MessageDescriptor Descriptor {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmHeader__Descriptor; }
    }
    
    protected override pb::FieldAccess.FieldAccessorTable<EgmHeader, EgmHeader.Builder> InternalFieldAccessors {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmHeader__FieldAccessorTable; }
    }
    
    #region Nested types
    [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
    public static partial class Types {
      public enum MessageType {
        MSGTYPE_UNDEFINED = 0,
        MSGTYPE_COMMAND = 1,
        MSGTYPE_DATA = 2,
        MSGTYPE_CORRECTION = 3,
      }
      
    }
    #endregion
    
    public const int SeqnoFieldNumber = 1;
    private bool hasSeqno;
    private uint seqno_;
    public bool HasSeqno {
      get { return hasSeqno; }
    }
    [global::System.CLSCompliant(false)]
    public uint Seqno {
      get { return seqno_; }
    }
    
    public const int TmFieldNumber = 2;
    private bool hasTm;
    private uint tm_;
    public bool HasTm {
      get { return hasTm; }
    }
    [global::System.CLSCompliant(false)]
    public uint Tm {
      get { return tm_; }
    }
    
    public const int MtypeFieldNumber = 3;
    private bool hasMtype;
    private global::abb.egm.EgmHeader.Types.MessageType mtype_ = global::abb.egm.EgmHeader.Types.MessageType.MSGTYPE_UNDEFINED;
    public bool HasMtype {
      get { return hasMtype; }
    }
    public global::abb.egm.EgmHeader.Types.MessageType Mtype {
      get { return mtype_; }
    }
    
    public override bool IsInitialized {
      get {
        return true;
      }
    }
    
    public override void WriteTo(pb::ICodedOutputStream output) {
      CalcSerializedSize();
      string[] field_names = _egmHeaderFieldNames;
      if (hasSeqno) {
        output.WriteUInt32(1, field_names[1], Seqno);
      }
      if (hasTm) {
        output.WriteUInt32(2, field_names[2], Tm);
      }
      if (hasMtype) {
        output.WriteEnum(3, field_names[0], (int) Mtype, Mtype);
      }
      UnknownFields.WriteTo(output);
    }
    
    private int memoizedSerializedSize = -1;
    public override int SerializedSize {
      get {
        int size = memoizedSerializedSize;
        if (size != -1) return size;
        return CalcSerializedSize();
      }
    }
    
    private int CalcSerializedSize() {
      int size = memoizedSerializedSize;
      if (size != -1) return size;
      
      size = 0;
      if (hasSeqno) {
        size += pb::CodedOutputStream.ComputeUInt32Size(1, Seqno);
      }
      if (hasTm) {
        size += pb::CodedOutputStream.ComputeUInt32Size(2, Tm);
      }
      if (hasMtype) {
        size += pb::CodedOutputStream.ComputeEnumSize(3, (int) Mtype);
      }
      size += UnknownFields.SerializedSize;
      memoizedSerializedSize = size;
      return size;
    }
    public static EgmHeader ParseFrom(pb::ByteString data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmHeader ParseFrom(pb::ByteString data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmHeader ParseFrom(byte[] data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmHeader ParseFrom(byte[] data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmHeader ParseFrom(global::System.IO.Stream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmHeader ParseFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    public static EgmHeader ParseDelimitedFrom(global::System.IO.Stream input) {
      return CreateBuilder().MergeDelimitedFrom(input).BuildParsed();
    }
    public static EgmHeader ParseDelimitedFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return CreateBuilder().MergeDelimitedFrom(input, extensionRegistry).BuildParsed();
    }
    public static EgmHeader ParseFrom(pb::ICodedInputStream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmHeader ParseFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    private EgmHeader MakeReadOnly() {
      return this;
    }
    
    public static Builder CreateBuilder() { return new Builder(); }
    public override Builder ToBuilder() { return CreateBuilder(this); }
    public override Builder CreateBuilderForType() { return new Builder(); }
    public static Builder CreateBuilder(EgmHeader prototype) {
      return new Builder(prototype);
    }
    
    [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
    public sealed partial class Builder : pb::GeneratedBuilder<EgmHeader, Builder> {
      protected override Builder ThisBuilder {
        get { return this; }
      }
      public Builder() {
        result = DefaultInstance;
        resultIsReadOnly = true;
      }
      internal Builder(EgmHeader cloneFrom) {
        result = cloneFrom;
        resultIsReadOnly = true;
      }
      
      private bool resultIsReadOnly;
      private EgmHeader result;
      
      private EgmHeader PrepareBuilder() {
        if (resultIsReadOnly) {
          EgmHeader original = result;
          result = new EgmHeader();
          resultIsReadOnly = false;
          MergeFrom(original);
        }
        return result;
      }
      
      public override bool IsInitialized {
        get { return result.IsInitialized; }
      }
      
      protected override EgmHeader MessageBeingBuilt {
        get { return PrepareBuilder(); }
      }
      
      public override Builder Clear() {
        result = DefaultInstance;
        resultIsReadOnly = true;
        return this;
      }
      
      public override Builder Clone() {
        if (resultIsReadOnly) {
          return new Builder(result);
        } else {
          return new Builder().MergeFrom(result);
        }
      }
      
      public override pbd::MessageDescriptor DescriptorForType {
        get { return global::abb.egm.EgmHeader.Descriptor; }
      }
      
      public override EgmHeader DefaultInstanceForType {
        get { return global::abb.egm.EgmHeader.DefaultInstance; }
      }
      
      public override EgmHeader BuildPartial() {
        if (resultIsReadOnly) {
          return result;
        }
        resultIsReadOnly = true;
        return result.MakeReadOnly();
      }
      
      public override Builder MergeFrom(pb::IMessage other) {
        if (other is EgmHeader) {
          return MergeFrom((EgmHeader) other);
        } else {
          base.MergeFrom(other);
          return this;
        }
      }
      
      public override Builder MergeFrom(EgmHeader other) {
        if (other == global::abb.egm.EgmHeader.DefaultInstance) return this;
        PrepareBuilder();
        if (other.HasSeqno) {
          Seqno = other.Seqno;
        }
        if (other.HasTm) {
          Tm = other.Tm;
        }
        if (other.HasMtype) {
          Mtype = other.Mtype;
        }
        this.MergeUnknownFields(other.UnknownFields);
        return this;
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input) {
        return MergeFrom(input, pb::ExtensionRegistry.Empty);
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
        PrepareBuilder();
        pb::UnknownFieldSet.Builder unknownFields = null;
        uint tag;
        string field_name;
        while (input.ReadTag(out tag, out field_name)) {
          if(tag == 0 && field_name != null) {
            int field_ordinal = global::System.Array.BinarySearch(_egmHeaderFieldNames, field_name, global::System.StringComparer.Ordinal);
            if(field_ordinal >= 0)
              tag = _egmHeaderFieldTags[field_ordinal];
            else {
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              continue;
            }
          }
          switch (tag) {
            case 0: {
              throw pb::InvalidProtocolBufferException.InvalidTag();
            }
            default: {
              if (pb::WireFormat.IsEndGroupTag(tag)) {
                if (unknownFields != null) {
                  this.UnknownFields = unknownFields.Build();
                }
                return this;
              }
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              break;
            }
            case 8: {
              result.hasSeqno = input.ReadUInt32(ref result.seqno_);
              break;
            }
            case 16: {
              result.hasTm = input.ReadUInt32(ref result.tm_);
              break;
            }
            case 24: {
              object unknown;
              if(input.ReadEnum(ref result.mtype_, out unknown)) {
                result.hasMtype = true;
              } else if(unknown is int) {
                if (unknownFields == null) {
                  unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
                }
                unknownFields.MergeVarintField(3, (ulong)(int)unknown);
              }
              break;
            }
          }
        }
        
        if (unknownFields != null) {
          this.UnknownFields = unknownFields.Build();
        }
        return this;
      }
      
      
      public bool HasSeqno {
        get { return result.hasSeqno; }
      }
      [global::System.CLSCompliant(false)]
      public uint Seqno {
        get { return result.Seqno; }
        set { SetSeqno(value); }
      }
      [global::System.CLSCompliant(false)]
      public Builder SetSeqno(uint value) {
        PrepareBuilder();
        result.hasSeqno = true;
        result.seqno_ = value;
        return this;
      }
      public Builder ClearSeqno() {
        PrepareBuilder();
        result.hasSeqno = false;
        result.seqno_ = 0;
        return this;
      }
      
      public bool HasTm {
        get { return result.hasTm; }
      }
      [global::System.CLSCompliant(false)]
      public uint Tm {
        get { return result.Tm; }
        set { SetTm(value); }
      }
      [global::System.CLSCompliant(false)]
      public Builder SetTm(uint value) {
        PrepareBuilder();
        result.hasTm = true;
        result.tm_ = value;
        return this;
      }
      public Builder ClearTm() {
        PrepareBuilder();
        result.hasTm = false;
        result.tm_ = 0;
        return this;
      }
      
      public bool HasMtype {
       get { return result.hasMtype; }
      }
      public global::abb.egm.EgmHeader.Types.MessageType Mtype {
        get { return result.Mtype; }
        set { SetMtype(value); }
      }
      public Builder SetMtype(global::abb.egm.EgmHeader.Types.MessageType value) {
        PrepareBuilder();
        result.hasMtype = true;
        result.mtype_ = value;
        return this;
      }
      public Builder ClearMtype() {
        PrepareBuilder();
        result.hasMtype = false;
        result.mtype_ = global::abb.egm.EgmHeader.Types.MessageType.MSGTYPE_UNDEFINED;
        return this;
      }
    }
    static EgmHeader() {
      object.ReferenceEquals(global::abb.egm.Egm.Descriptor, null);
    }
  }
  
  [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
  public sealed partial class EgmCartesian : pb::GeneratedMessage<EgmCartesian, EgmCartesian.Builder> {
    private EgmCartesian() { }
    private static readonly EgmCartesian defaultInstance = new EgmCartesian().MakeReadOnly();
    private static readonly string[] _egmCartesianFieldNames = new string[] { "x", "y", "z" };
    private static readonly uint[] _egmCartesianFieldTags = new uint[] { 9, 17, 25 };
    public static EgmCartesian DefaultInstance {
      get { return defaultInstance; }
    }
    
    public override EgmCartesian DefaultInstanceForType {
      get { return DefaultInstance; }
    }
    
    protected override EgmCartesian ThisMessage {
      get { return this; }
    }
    
    public static pbd::MessageDescriptor Descriptor {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmCartesian__Descriptor; }
    }
    
    protected override pb::FieldAccess.FieldAccessorTable<EgmCartesian, EgmCartesian.Builder> InternalFieldAccessors {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmCartesian__FieldAccessorTable; }
    }
    
    public const int XFieldNumber = 1;
    private bool hasX;
    private double x_;
    public bool HasX {
      get { return hasX; }
    }
    public double X {
      get { return x_; }
    }
    
    public const int YFieldNumber = 2;
    private bool hasY;
    private double y_;
    public bool HasY {
      get { return hasY; }
    }
    public double Y {
      get { return y_; }
    }
    
    public const int ZFieldNumber = 3;
    private bool hasZ;
    private double z_;
    public bool HasZ {
      get { return hasZ; }
    }
    public double Z {
      get { return z_; }
    }
    
    public override bool IsInitialized {
      get {
        if (!hasX) return false;
        if (!hasY) return false;
        if (!hasZ) return false;
        return true;
      }
    }
    
    public override void WriteTo(pb::ICodedOutputStream output) {
      CalcSerializedSize();
      string[] field_names = _egmCartesianFieldNames;
      if (hasX) {
        output.WriteDouble(1, field_names[0], X);
      }
      if (hasY) {
        output.WriteDouble(2, field_names[1], Y);
      }
      if (hasZ) {
        output.WriteDouble(3, field_names[2], Z);
      }
      UnknownFields.WriteTo(output);
    }
    
    private int memoizedSerializedSize = -1;
    public override int SerializedSize {
      get {
        int size = memoizedSerializedSize;
        if (size != -1) return size;
        return CalcSerializedSize();
      }
    }
    
    private int CalcSerializedSize() {
      int size = memoizedSerializedSize;
      if (size != -1) return size;
      
      size = 0;
      if (hasX) {
        size += pb::CodedOutputStream.ComputeDoubleSize(1, X);
      }
      if (hasY) {
        size += pb::CodedOutputStream.ComputeDoubleSize(2, Y);
      }
      if (hasZ) {
        size += pb::CodedOutputStream.ComputeDoubleSize(3, Z);
      }
      size += UnknownFields.SerializedSize;
      memoizedSerializedSize = size;
      return size;
    }
    public static EgmCartesian ParseFrom(pb::ByteString data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmCartesian ParseFrom(pb::ByteString data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmCartesian ParseFrom(byte[] data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmCartesian ParseFrom(byte[] data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmCartesian ParseFrom(global::System.IO.Stream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmCartesian ParseFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    public static EgmCartesian ParseDelimitedFrom(global::System.IO.Stream input) {
      return CreateBuilder().MergeDelimitedFrom(input).BuildParsed();
    }
    public static EgmCartesian ParseDelimitedFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return CreateBuilder().MergeDelimitedFrom(input, extensionRegistry).BuildParsed();
    }
    public static EgmCartesian ParseFrom(pb::ICodedInputStream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmCartesian ParseFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    private EgmCartesian MakeReadOnly() {
      return this;
    }
    
    public static Builder CreateBuilder() { return new Builder(); }
    public override Builder ToBuilder() { return CreateBuilder(this); }
    public override Builder CreateBuilderForType() { return new Builder(); }
    public static Builder CreateBuilder(EgmCartesian prototype) {
      return new Builder(prototype);
    }
    
    [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
    public sealed partial class Builder : pb::GeneratedBuilder<EgmCartesian, Builder> {
      protected override Builder ThisBuilder {
        get { return this; }
      }
      public Builder() {
        result = DefaultInstance;
        resultIsReadOnly = true;
      }
      internal Builder(EgmCartesian cloneFrom) {
        result = cloneFrom;
        resultIsReadOnly = true;
      }
      
      private bool resultIsReadOnly;
      private EgmCartesian result;
      
      private EgmCartesian PrepareBuilder() {
        if (resultIsReadOnly) {
          EgmCartesian original = result;
          result = new EgmCartesian();
          resultIsReadOnly = false;
          MergeFrom(original);
        }
        return result;
      }
      
      public override bool IsInitialized {
        get { return result.IsInitialized; }
      }
      
      protected override EgmCartesian MessageBeingBuilt {
        get { return PrepareBuilder(); }
      }
      
      public override Builder Clear() {
        result = DefaultInstance;
        resultIsReadOnly = true;
        return this;
      }
      
      public override Builder Clone() {
        if (resultIsReadOnly) {
          return new Builder(result);
        } else {
          return new Builder().MergeFrom(result);
        }
      }
      
      public override pbd::MessageDescriptor DescriptorForType {
        get { return global::abb.egm.EgmCartesian.Descriptor; }
      }
      
      public override EgmCartesian DefaultInstanceForType {
        get { return global::abb.egm.EgmCartesian.DefaultInstance; }
      }
      
      public override EgmCartesian BuildPartial() {
        if (resultIsReadOnly) {
          return result;
        }
        resultIsReadOnly = true;
        return result.MakeReadOnly();
      }
      
      public override Builder MergeFrom(pb::IMessage other) {
        if (other is EgmCartesian) {
          return MergeFrom((EgmCartesian) other);
        } else {
          base.MergeFrom(other);
          return this;
        }
      }
      
      public override Builder MergeFrom(EgmCartesian other) {
        if (other == global::abb.egm.EgmCartesian.DefaultInstance) return this;
        PrepareBuilder();
        if (other.HasX) {
          X = other.X;
        }
        if (other.HasY) {
          Y = other.Y;
        }
        if (other.HasZ) {
          Z = other.Z;
        }
        this.MergeUnknownFields(other.UnknownFields);
        return this;
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input) {
        return MergeFrom(input, pb::ExtensionRegistry.Empty);
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
        PrepareBuilder();
        pb::UnknownFieldSet.Builder unknownFields = null;
        uint tag;
        string field_name;
        while (input.ReadTag(out tag, out field_name)) {
          if(tag == 0 && field_name != null) {
            int field_ordinal = global::System.Array.BinarySearch(_egmCartesianFieldNames, field_name, global::System.StringComparer.Ordinal);
            if(field_ordinal >= 0)
              tag = _egmCartesianFieldTags[field_ordinal];
            else {
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              continue;
            }
          }
          switch (tag) {
            case 0: {
              throw pb::InvalidProtocolBufferException.InvalidTag();
            }
            default: {
              if (pb::WireFormat.IsEndGroupTag(tag)) {
                if (unknownFields != null) {
                  this.UnknownFields = unknownFields.Build();
                }
                return this;
              }
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              break;
            }
            case 9: {
              result.hasX = input.ReadDouble(ref result.x_);
              break;
            }
            case 17: {
              result.hasY = input.ReadDouble(ref result.y_);
              break;
            }
            case 25: {
              result.hasZ = input.ReadDouble(ref result.z_);
              break;
            }
          }
        }
        
        if (unknownFields != null) {
          this.UnknownFields = unknownFields.Build();
        }
        return this;
      }
      
      
      public bool HasX {
        get { return result.hasX; }
      }
      public double X {
        get { return result.X; }
        set { SetX(value); }
      }
      public Builder SetX(double value) {
        PrepareBuilder();
        result.hasX = true;
        result.x_ = value;
        return this;
      }
      public Builder ClearX() {
        PrepareBuilder();
        result.hasX = false;
        result.x_ = 0D;
        return this;
      }
      
      public bool HasY {
        get { return result.hasY; }
      }
      public double Y {
        get { return result.Y; }
        set { SetY(value); }
      }
      public Builder SetY(double value) {
        PrepareBuilder();
        result.hasY = true;
        result.y_ = value;
        return this;
      }
      public Builder ClearY() {
        PrepareBuilder();
        result.hasY = false;
        result.y_ = 0D;
        return this;
      }
      
      public bool HasZ {
        get { return result.hasZ; }
      }
      public double Z {
        get { return result.Z; }
        set { SetZ(value); }
      }
      public Builder SetZ(double value) {
        PrepareBuilder();
        result.hasZ = true;
        result.z_ = value;
        return this;
      }
      public Builder ClearZ() {
        PrepareBuilder();
        result.hasZ = false;
        result.z_ = 0D;
        return this;
      }
    }
    static EgmCartesian() {
      object.ReferenceEquals(global::abb.egm.Egm.Descriptor, null);
    }
  }
  
  [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
  public sealed partial class EgmQuaternion : pb::GeneratedMessage<EgmQuaternion, EgmQuaternion.Builder> {
    private EgmQuaternion() { }
    private static readonly EgmQuaternion defaultInstance = new EgmQuaternion().MakeReadOnly();
    private static readonly string[] _egmQuaternionFieldNames = new string[] { "u0", "u1", "u2", "u3" };
    private static readonly uint[] _egmQuaternionFieldTags = new uint[] { 9, 17, 25, 33 };
    public static EgmQuaternion DefaultInstance {
      get { return defaultInstance; }
    }
    
    public override EgmQuaternion DefaultInstanceForType {
      get { return DefaultInstance; }
    }
    
    protected override EgmQuaternion ThisMessage {
      get { return this; }
    }
    
    public static pbd::MessageDescriptor Descriptor {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmQuaternion__Descriptor; }
    }
    
    protected override pb::FieldAccess.FieldAccessorTable<EgmQuaternion, EgmQuaternion.Builder> InternalFieldAccessors {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmQuaternion__FieldAccessorTable; }
    }
    
    public const int U0FieldNumber = 1;
    private bool hasU0;
    private double u0_;
    public bool HasU0 {
      get { return hasU0; }
    }
    public double U0 {
      get { return u0_; }
    }
    
    public const int U1FieldNumber = 2;
    private bool hasU1;
    private double u1_;
    public bool HasU1 {
      get { return hasU1; }
    }
    public double U1 {
      get { return u1_; }
    }
    
    public const int U2FieldNumber = 3;
    private bool hasU2;
    private double u2_;
    public bool HasU2 {
      get { return hasU2; }
    }
    public double U2 {
      get { return u2_; }
    }
    
    public const int U3FieldNumber = 4;
    private bool hasU3;
    private double u3_;
    public bool HasU3 {
      get { return hasU3; }
    }
    public double U3 {
      get { return u3_; }
    }
    
    public override bool IsInitialized {
      get {
        if (!hasU0) return false;
        if (!hasU1) return false;
        if (!hasU2) return false;
        if (!hasU3) return false;
        return true;
      }
    }
    
    public override void WriteTo(pb::ICodedOutputStream output) {
      CalcSerializedSize();
      string[] field_names = _egmQuaternionFieldNames;
      if (hasU0) {
        output.WriteDouble(1, field_names[0], U0);
      }
      if (hasU1) {
        output.WriteDouble(2, field_names[1], U1);
      }
      if (hasU2) {
        output.WriteDouble(3, field_names[2], U2);
      }
      if (hasU3) {
        output.WriteDouble(4, field_names[3], U3);
      }
      UnknownFields.WriteTo(output);
    }
    
    private int memoizedSerializedSize = -1;
    public override int SerializedSize {
      get {
        int size = memoizedSerializedSize;
        if (size != -1) return size;
        return CalcSerializedSize();
      }
    }
    
    private int CalcSerializedSize() {
      int size = memoizedSerializedSize;
      if (size != -1) return size;
      
      size = 0;
      if (hasU0) {
        size += pb::CodedOutputStream.ComputeDoubleSize(1, U0);
      }
      if (hasU1) {
        size += pb::CodedOutputStream.ComputeDoubleSize(2, U1);
      }
      if (hasU2) {
        size += pb::CodedOutputStream.ComputeDoubleSize(3, U2);
      }
      if (hasU3) {
        size += pb::CodedOutputStream.ComputeDoubleSize(4, U3);
      }
      size += UnknownFields.SerializedSize;
      memoizedSerializedSize = size;
      return size;
    }
    public static EgmQuaternion ParseFrom(pb::ByteString data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmQuaternion ParseFrom(pb::ByteString data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmQuaternion ParseFrom(byte[] data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmQuaternion ParseFrom(byte[] data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmQuaternion ParseFrom(global::System.IO.Stream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmQuaternion ParseFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    public static EgmQuaternion ParseDelimitedFrom(global::System.IO.Stream input) {
      return CreateBuilder().MergeDelimitedFrom(input).BuildParsed();
    }
    public static EgmQuaternion ParseDelimitedFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return CreateBuilder().MergeDelimitedFrom(input, extensionRegistry).BuildParsed();
    }
    public static EgmQuaternion ParseFrom(pb::ICodedInputStream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmQuaternion ParseFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    private EgmQuaternion MakeReadOnly() {
      return this;
    }
    
    public static Builder CreateBuilder() { return new Builder(); }
    public override Builder ToBuilder() { return CreateBuilder(this); }
    public override Builder CreateBuilderForType() { return new Builder(); }
    public static Builder CreateBuilder(EgmQuaternion prototype) {
      return new Builder(prototype);
    }
    
    [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
    public sealed partial class Builder : pb::GeneratedBuilder<EgmQuaternion, Builder> {
      protected override Builder ThisBuilder {
        get { return this; }
      }
      public Builder() {
        result = DefaultInstance;
        resultIsReadOnly = true;
      }
      internal Builder(EgmQuaternion cloneFrom) {
        result = cloneFrom;
        resultIsReadOnly = true;
      }
      
      private bool resultIsReadOnly;
      private EgmQuaternion result;
      
      private EgmQuaternion PrepareBuilder() {
        if (resultIsReadOnly) {
          EgmQuaternion original = result;
          result = new EgmQuaternion();
          resultIsReadOnly = false;
          MergeFrom(original);
        }
        return result;
      }
      
      public override bool IsInitialized {
        get { return result.IsInitialized; }
      }
      
      protected override EgmQuaternion MessageBeingBuilt {
        get { return PrepareBuilder(); }
      }
      
      public override Builder Clear() {
        result = DefaultInstance;
        resultIsReadOnly = true;
        return this;
      }
      
      public override Builder Clone() {
        if (resultIsReadOnly) {
          return new Builder(result);
        } else {
          return new Builder().MergeFrom(result);
        }
      }
      
      public override pbd::MessageDescriptor DescriptorForType {
        get { return global::abb.egm.EgmQuaternion.Descriptor; }
      }
      
      public override EgmQuaternion DefaultInstanceForType {
        get { return global::abb.egm.EgmQuaternion.DefaultInstance; }
      }
      
      public override EgmQuaternion BuildPartial() {
        if (resultIsReadOnly) {
          return result;
        }
        resultIsReadOnly = true;
        return result.MakeReadOnly();
      }
      
      public override Builder MergeFrom(pb::IMessage other) {
        if (other is EgmQuaternion) {
          return MergeFrom((EgmQuaternion) other);
        } else {
          base.MergeFrom(other);
          return this;
        }
      }
      
      public override Builder MergeFrom(EgmQuaternion other) {
        if (other == global::abb.egm.EgmQuaternion.DefaultInstance) return this;
        PrepareBuilder();
        if (other.HasU0) {
          U0 = other.U0;
        }
        if (other.HasU1) {
          U1 = other.U1;
        }
        if (other.HasU2) {
          U2 = other.U2;
        }
        if (other.HasU3) {
          U3 = other.U3;
        }
        this.MergeUnknownFields(other.UnknownFields);
        return this;
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input) {
        return MergeFrom(input, pb::ExtensionRegistry.Empty);
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
        PrepareBuilder();
        pb::UnknownFieldSet.Builder unknownFields = null;
        uint tag;
        string field_name;
        while (input.ReadTag(out tag, out field_name)) {
          if(tag == 0 && field_name != null) {
            int field_ordinal = global::System.Array.BinarySearch(_egmQuaternionFieldNames, field_name, global::System.StringComparer.Ordinal);
            if(field_ordinal >= 0)
              tag = _egmQuaternionFieldTags[field_ordinal];
            else {
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              continue;
            }
          }
          switch (tag) {
            case 0: {
              throw pb::InvalidProtocolBufferException.InvalidTag();
            }
            default: {
              if (pb::WireFormat.IsEndGroupTag(tag)) {
                if (unknownFields != null) {
                  this.UnknownFields = unknownFields.Build();
                }
                return this;
              }
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              break;
            }
            case 9: {
              result.hasU0 = input.ReadDouble(ref result.u0_);
              break;
            }
            case 17: {
              result.hasU1 = input.ReadDouble(ref result.u1_);
              break;
            }
            case 25: {
              result.hasU2 = input.ReadDouble(ref result.u2_);
              break;
            }
            case 33: {
              result.hasU3 = input.ReadDouble(ref result.u3_);
              break;
            }
          }
        }
        
        if (unknownFields != null) {
          this.UnknownFields = unknownFields.Build();
        }
        return this;
      }
      
      
      public bool HasU0 {
        get { return result.hasU0; }
      }
      public double U0 {
        get { return result.U0; }
        set { SetU0(value); }
      }
      public Builder SetU0(double value) {
        PrepareBuilder();
        result.hasU0 = true;
        result.u0_ = value;
        return this;
      }
      public Builder ClearU0() {
        PrepareBuilder();
        result.hasU0 = false;
        result.u0_ = 0D;
        return this;
      }
      
      public bool HasU1 {
        get { return result.hasU1; }
      }
      public double U1 {
        get { return result.U1; }
        set { SetU1(value); }
      }
      public Builder SetU1(double value) {
        PrepareBuilder();
        result.hasU1 = true;
        result.u1_ = value;
        return this;
      }
      public Builder ClearU1() {
        PrepareBuilder();
        result.hasU1 = false;
        result.u1_ = 0D;
        return this;
      }
      
      public bool HasU2 {
        get { return result.hasU2; }
      }
      public double U2 {
        get { return result.U2; }
        set { SetU2(value); }
      }
      public Builder SetU2(double value) {
        PrepareBuilder();
        result.hasU2 = true;
        result.u2_ = value;
        return this;
      }
      public Builder ClearU2() {
        PrepareBuilder();
        result.hasU2 = false;
        result.u2_ = 0D;
        return this;
      }
      
      public bool HasU3 {
        get { return result.hasU3; }
      }
      public double U3 {
        get { return result.U3; }
        set { SetU3(value); }
      }
      public Builder SetU3(double value) {
        PrepareBuilder();
        result.hasU3 = true;
        result.u3_ = value;
        return this;
      }
      public Builder ClearU3() {
        PrepareBuilder();
        result.hasU3 = false;
        result.u3_ = 0D;
        return this;
      }
    }
    static EgmQuaternion() {
      object.ReferenceEquals(global::abb.egm.Egm.Descriptor, null);
    }
  }
  
  [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
  public sealed partial class EgmPose : pb::GeneratedMessage<EgmPose, EgmPose.Builder> {
    private EgmPose() { }
    private static readonly EgmPose defaultInstance = new EgmPose().MakeReadOnly();
    private static readonly string[] _egmPoseFieldNames = new string[] { "orient", "pos" };
    private static readonly uint[] _egmPoseFieldTags = new uint[] { 18, 10 };
    public static EgmPose DefaultInstance {
      get { return defaultInstance; }
    }
    
    public override EgmPose DefaultInstanceForType {
      get { return DefaultInstance; }
    }
    
    protected override EgmPose ThisMessage {
      get { return this; }
    }
    
    public static pbd::MessageDescriptor Descriptor {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmPose__Descriptor; }
    }
    
    protected override pb::FieldAccess.FieldAccessorTable<EgmPose, EgmPose.Builder> InternalFieldAccessors {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmPose__FieldAccessorTable; }
    }
    
    public const int PosFieldNumber = 1;
    private bool hasPos;
    private global::abb.egm.EgmCartesian pos_;
    public bool HasPos {
      get { return hasPos; }
    }
    public global::abb.egm.EgmCartesian Pos {
      get { return pos_ ?? global::abb.egm.EgmCartesian.DefaultInstance; }
    }
    
    public const int OrientFieldNumber = 2;
    private bool hasOrient;
    private global::abb.egm.EgmQuaternion orient_;
    public bool HasOrient {
      get { return hasOrient; }
    }
    public global::abb.egm.EgmQuaternion Orient {
      get { return orient_ ?? global::abb.egm.EgmQuaternion.DefaultInstance; }
    }
    
    public override bool IsInitialized {
      get {
        if (HasPos) {
          if (!Pos.IsInitialized) return false;
        }
        if (HasOrient) {
          if (!Orient.IsInitialized) return false;
        }
        return true;
      }
    }
    
    public override void WriteTo(pb::ICodedOutputStream output) {
      CalcSerializedSize();
      string[] field_names = _egmPoseFieldNames;
      if (hasPos) {
        output.WriteMessage(1, field_names[1], Pos);
      }
      if (hasOrient) {
        output.WriteMessage(2, field_names[0], Orient);
      }
      UnknownFields.WriteTo(output);
    }
    
    private int memoizedSerializedSize = -1;
    public override int SerializedSize {
      get {
        int size = memoizedSerializedSize;
        if (size != -1) return size;
        return CalcSerializedSize();
      }
    }
    
    private int CalcSerializedSize() {
      int size = memoizedSerializedSize;
      if (size != -1) return size;
      
      size = 0;
      if (hasPos) {
        size += pb::CodedOutputStream.ComputeMessageSize(1, Pos);
      }
      if (hasOrient) {
        size += pb::CodedOutputStream.ComputeMessageSize(2, Orient);
      }
      size += UnknownFields.SerializedSize;
      memoizedSerializedSize = size;
      return size;
    }
    public static EgmPose ParseFrom(pb::ByteString data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmPose ParseFrom(pb::ByteString data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmPose ParseFrom(byte[] data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmPose ParseFrom(byte[] data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmPose ParseFrom(global::System.IO.Stream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmPose ParseFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    public static EgmPose ParseDelimitedFrom(global::System.IO.Stream input) {
      return CreateBuilder().MergeDelimitedFrom(input).BuildParsed();
    }
    public static EgmPose ParseDelimitedFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return CreateBuilder().MergeDelimitedFrom(input, extensionRegistry).BuildParsed();
    }
    public static EgmPose ParseFrom(pb::ICodedInputStream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmPose ParseFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    private EgmPose MakeReadOnly() {
      return this;
    }
    
    public static Builder CreateBuilder() { return new Builder(); }
    public override Builder ToBuilder() { return CreateBuilder(this); }
    public override Builder CreateBuilderForType() { return new Builder(); }
    public static Builder CreateBuilder(EgmPose prototype) {
      return new Builder(prototype);
    }
    
    [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
    public sealed partial class Builder : pb::GeneratedBuilder<EgmPose, Builder> {
      protected override Builder ThisBuilder {
        get { return this; }
      }
      public Builder() {
        result = DefaultInstance;
        resultIsReadOnly = true;
      }
      internal Builder(EgmPose cloneFrom) {
        result = cloneFrom;
        resultIsReadOnly = true;
      }
      
      private bool resultIsReadOnly;
      private EgmPose result;
      
      private EgmPose PrepareBuilder() {
        if (resultIsReadOnly) {
          EgmPose original = result;
          result = new EgmPose();
          resultIsReadOnly = false;
          MergeFrom(original);
        }
        return result;
      }
      
      public override bool IsInitialized {
        get { return result.IsInitialized; }
      }
      
      protected override EgmPose MessageBeingBuilt {
        get { return PrepareBuilder(); }
      }
      
      public override Builder Clear() {
        result = DefaultInstance;
        resultIsReadOnly = true;
        return this;
      }
      
      public override Builder Clone() {
        if (resultIsReadOnly) {
          return new Builder(result);
        } else {
          return new Builder().MergeFrom(result);
        }
      }
      
      public override pbd::MessageDescriptor DescriptorForType {
        get { return global::abb.egm.EgmPose.Descriptor; }
      }
      
      public override EgmPose DefaultInstanceForType {
        get { return global::abb.egm.EgmPose.DefaultInstance; }
      }
      
      public override EgmPose BuildPartial() {
        if (resultIsReadOnly) {
          return result;
        }
        resultIsReadOnly = true;
        return result.MakeReadOnly();
      }
      
      public override Builder MergeFrom(pb::IMessage other) {
        if (other is EgmPose) {
          return MergeFrom((EgmPose) other);
        } else {
          base.MergeFrom(other);
          return this;
        }
      }
      
      public override Builder MergeFrom(EgmPose other) {
        if (other == global::abb.egm.EgmPose.DefaultInstance) return this;
        PrepareBuilder();
        if (other.HasPos) {
          MergePos(other.Pos);
        }
        if (other.HasOrient) {
          MergeOrient(other.Orient);
        }
        this.MergeUnknownFields(other.UnknownFields);
        return this;
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input) {
        return MergeFrom(input, pb::ExtensionRegistry.Empty);
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
        PrepareBuilder();
        pb::UnknownFieldSet.Builder unknownFields = null;
        uint tag;
        string field_name;
        while (input.ReadTag(out tag, out field_name)) {
          if(tag == 0 && field_name != null) {
            int field_ordinal = global::System.Array.BinarySearch(_egmPoseFieldNames, field_name, global::System.StringComparer.Ordinal);
            if(field_ordinal >= 0)
              tag = _egmPoseFieldTags[field_ordinal];
            else {
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              continue;
            }
          }
          switch (tag) {
            case 0: {
              throw pb::InvalidProtocolBufferException.InvalidTag();
            }
            default: {
              if (pb::WireFormat.IsEndGroupTag(tag)) {
                if (unknownFields != null) {
                  this.UnknownFields = unknownFields.Build();
                }
                return this;
              }
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              break;
            }
            case 10: {
              global::abb.egm.EgmCartesian.Builder subBuilder = global::abb.egm.EgmCartesian.CreateBuilder();
              if (result.hasPos) {
                subBuilder.MergeFrom(Pos);
              }
              input.ReadMessage(subBuilder, extensionRegistry);
              Pos = subBuilder.BuildPartial();
              break;
            }
            case 18: {
              global::abb.egm.EgmQuaternion.Builder subBuilder = global::abb.egm.EgmQuaternion.CreateBuilder();
              if (result.hasOrient) {
                subBuilder.MergeFrom(Orient);
              }
              input.ReadMessage(subBuilder, extensionRegistry);
              Orient = subBuilder.BuildPartial();
              break;
            }
          }
        }
        
        if (unknownFields != null) {
          this.UnknownFields = unknownFields.Build();
        }
        return this;
      }
      
      
      public bool HasPos {
       get { return result.hasPos; }
      }
      public global::abb.egm.EgmCartesian Pos {
        get { return result.Pos; }
        set { SetPos(value); }
      }
      public Builder SetPos(global::abb.egm.EgmCartesian value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        result.hasPos = true;
        result.pos_ = value;
        return this;
      }
      public Builder SetPos(global::abb.egm.EgmCartesian.Builder builderForValue) {
        pb::ThrowHelper.ThrowIfNull(builderForValue, "builderForValue");
        PrepareBuilder();
        result.hasPos = true;
        result.pos_ = builderForValue.Build();
        return this;
      }
      public Builder MergePos(global::abb.egm.EgmCartesian value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        if (result.hasPos &&
            result.pos_ != global::abb.egm.EgmCartesian.DefaultInstance) {
            result.pos_ = global::abb.egm.EgmCartesian.CreateBuilder(result.pos_).MergeFrom(value).BuildPartial();
        } else {
          result.pos_ = value;
        }
        result.hasPos = true;
        return this;
      }
      public Builder ClearPos() {
        PrepareBuilder();
        result.hasPos = false;
        result.pos_ = null;
        return this;
      }
      
      public bool HasOrient {
       get { return result.hasOrient; }
      }
      public global::abb.egm.EgmQuaternion Orient {
        get { return result.Orient; }
        set { SetOrient(value); }
      }
      public Builder SetOrient(global::abb.egm.EgmQuaternion value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        result.hasOrient = true;
        result.orient_ = value;
        return this;
      }
      public Builder SetOrient(global::abb.egm.EgmQuaternion.Builder builderForValue) {
        pb::ThrowHelper.ThrowIfNull(builderForValue, "builderForValue");
        PrepareBuilder();
        result.hasOrient = true;
        result.orient_ = builderForValue.Build();
        return this;
      }
      public Builder MergeOrient(global::abb.egm.EgmQuaternion value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        if (result.hasOrient &&
            result.orient_ != global::abb.egm.EgmQuaternion.DefaultInstance) {
            result.orient_ = global::abb.egm.EgmQuaternion.CreateBuilder(result.orient_).MergeFrom(value).BuildPartial();
        } else {
          result.orient_ = value;
        }
        result.hasOrient = true;
        return this;
      }
      public Builder ClearOrient() {
        PrepareBuilder();
        result.hasOrient = false;
        result.orient_ = null;
        return this;
      }
    }
    static EgmPose() {
      object.ReferenceEquals(global::abb.egm.Egm.Descriptor, null);
    }
  }
  
  [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
  public sealed partial class EgmCartesianSpeed : pb::GeneratedMessage<EgmCartesianSpeed, EgmCartesianSpeed.Builder> {
    private EgmCartesianSpeed() { }
    private static readonly EgmCartesianSpeed defaultInstance = new EgmCartesianSpeed().MakeReadOnly();
    private static readonly string[] _egmCartesianSpeedFieldNames = new string[] { "value" };
    private static readonly uint[] _egmCartesianSpeedFieldTags = new uint[] { 9 };
    public static EgmCartesianSpeed DefaultInstance {
      get { return defaultInstance; }
    }
    
    public override EgmCartesianSpeed DefaultInstanceForType {
      get { return DefaultInstance; }
    }
    
    protected override EgmCartesianSpeed ThisMessage {
      get { return this; }
    }
    
    public static pbd::MessageDescriptor Descriptor {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmCartesianSpeed__Descriptor; }
    }
    
    protected override pb::FieldAccess.FieldAccessorTable<EgmCartesianSpeed, EgmCartesianSpeed.Builder> InternalFieldAccessors {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmCartesianSpeed__FieldAccessorTable; }
    }
    
    public const int ValueFieldNumber = 1;
    private pbc::PopsicleList<double> value_ = new pbc::PopsicleList<double>();
    public scg::IList<double> ValueList {
      get { return pbc::Lists.AsReadOnly(value_); }
    }
    public int ValueCount {
      get { return value_.Count; }
    }
    public double GetValue(int index) {
      return value_[index];
    }
    
    public override bool IsInitialized {
      get {
        return true;
      }
    }
    
    public override void WriteTo(pb::ICodedOutputStream output) {
      CalcSerializedSize();
      string[] field_names = _egmCartesianSpeedFieldNames;
      if (value_.Count > 0) {
        output.WriteDoubleArray(1, field_names[0], value_);
      }
      UnknownFields.WriteTo(output);
    }
    
    private int memoizedSerializedSize = -1;
    public override int SerializedSize {
      get {
        int size = memoizedSerializedSize;
        if (size != -1) return size;
        return CalcSerializedSize();
      }
    }
    
    private int CalcSerializedSize() {
      int size = memoizedSerializedSize;
      if (size != -1) return size;
      
      size = 0;
      {
        int dataSize = 0;
        dataSize = 8 * value_.Count;
        size += dataSize;
        size += 1 * value_.Count;
      }
      size += UnknownFields.SerializedSize;
      memoizedSerializedSize = size;
      return size;
    }
    public static EgmCartesianSpeed ParseFrom(pb::ByteString data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmCartesianSpeed ParseFrom(pb::ByteString data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmCartesianSpeed ParseFrom(byte[] data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmCartesianSpeed ParseFrom(byte[] data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmCartesianSpeed ParseFrom(global::System.IO.Stream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmCartesianSpeed ParseFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    public static EgmCartesianSpeed ParseDelimitedFrom(global::System.IO.Stream input) {
      return CreateBuilder().MergeDelimitedFrom(input).BuildParsed();
    }
    public static EgmCartesianSpeed ParseDelimitedFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return CreateBuilder().MergeDelimitedFrom(input, extensionRegistry).BuildParsed();
    }
    public static EgmCartesianSpeed ParseFrom(pb::ICodedInputStream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmCartesianSpeed ParseFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    private EgmCartesianSpeed MakeReadOnly() {
      value_.MakeReadOnly();
      return this;
    }
    
    public static Builder CreateBuilder() { return new Builder(); }
    public override Builder ToBuilder() { return CreateBuilder(this); }
    public override Builder CreateBuilderForType() { return new Builder(); }
    public static Builder CreateBuilder(EgmCartesianSpeed prototype) {
      return new Builder(prototype);
    }
    
    [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
    public sealed partial class Builder : pb::GeneratedBuilder<EgmCartesianSpeed, Builder> {
      protected override Builder ThisBuilder {
        get { return this; }
      }
      public Builder() {
        result = DefaultInstance;
        resultIsReadOnly = true;
      }
      internal Builder(EgmCartesianSpeed cloneFrom) {
        result = cloneFrom;
        resultIsReadOnly = true;
      }
      
      private bool resultIsReadOnly;
      private EgmCartesianSpeed result;
      
      private EgmCartesianSpeed PrepareBuilder() {
        if (resultIsReadOnly) {
          EgmCartesianSpeed original = result;
          result = new EgmCartesianSpeed();
          resultIsReadOnly = false;
          MergeFrom(original);
        }
        return result;
      }
      
      public override bool IsInitialized {
        get { return result.IsInitialized; }
      }
      
      protected override EgmCartesianSpeed MessageBeingBuilt {
        get { return PrepareBuilder(); }
      }
      
      public override Builder Clear() {
        result = DefaultInstance;
        resultIsReadOnly = true;
        return this;
      }
      
      public override Builder Clone() {
        if (resultIsReadOnly) {
          return new Builder(result);
        } else {
          return new Builder().MergeFrom(result);
        }
      }
      
      public override pbd::MessageDescriptor DescriptorForType {
        get { return global::abb.egm.EgmCartesianSpeed.Descriptor; }
      }
      
      public override EgmCartesianSpeed DefaultInstanceForType {
        get { return global::abb.egm.EgmCartesianSpeed.DefaultInstance; }
      }
      
      public override EgmCartesianSpeed BuildPartial() {
        if (resultIsReadOnly) {
          return result;
        }
        resultIsReadOnly = true;
        return result.MakeReadOnly();
      }
      
      public override Builder MergeFrom(pb::IMessage other) {
        if (other is EgmCartesianSpeed) {
          return MergeFrom((EgmCartesianSpeed) other);
        } else {
          base.MergeFrom(other);
          return this;
        }
      }
      
      public override Builder MergeFrom(EgmCartesianSpeed other) {
        if (other == global::abb.egm.EgmCartesianSpeed.DefaultInstance) return this;
        PrepareBuilder();
        if (other.value_.Count != 0) {
          result.value_.Add(other.value_);
        }
        this.MergeUnknownFields(other.UnknownFields);
        return this;
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input) {
        return MergeFrom(input, pb::ExtensionRegistry.Empty);
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
        PrepareBuilder();
        pb::UnknownFieldSet.Builder unknownFields = null;
        uint tag;
        string field_name;
        while (input.ReadTag(out tag, out field_name)) {
          if(tag == 0 && field_name != null) {
            int field_ordinal = global::System.Array.BinarySearch(_egmCartesianSpeedFieldNames, field_name, global::System.StringComparer.Ordinal);
            if(field_ordinal >= 0)
              tag = _egmCartesianSpeedFieldTags[field_ordinal];
            else {
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              continue;
            }
          }
          switch (tag) {
            case 0: {
              throw pb::InvalidProtocolBufferException.InvalidTag();
            }
            default: {
              if (pb::WireFormat.IsEndGroupTag(tag)) {
                if (unknownFields != null) {
                  this.UnknownFields = unknownFields.Build();
                }
                return this;
              }
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              break;
            }
            case 10:
            case 9: {
              input.ReadDoubleArray(tag, field_name, result.value_);
              break;
            }
          }
        }
        
        if (unknownFields != null) {
          this.UnknownFields = unknownFields.Build();
        }
        return this;
      }
      
      
      public pbc::IPopsicleList<double> ValueList {
        get { return PrepareBuilder().value_; }
      }
      public int ValueCount {
        get { return result.ValueCount; }
      }
      public double GetValue(int index) {
        return result.GetValue(index);
      }
      public Builder SetValue(int index, double value) {
        PrepareBuilder();
        result.value_[index] = value;
        return this;
      }
      public Builder AddValue(double value) {
        PrepareBuilder();
        result.value_.Add(value);
        return this;
      }
      public Builder AddRangeValue(scg::IEnumerable<double> values) {
        PrepareBuilder();
        result.value_.Add(values);
        return this;
      }
      public Builder ClearValue() {
        PrepareBuilder();
        result.value_.Clear();
        return this;
      }
    }
    static EgmCartesianSpeed() {
      object.ReferenceEquals(global::abb.egm.Egm.Descriptor, null);
    }
  }
  
  [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
  public sealed partial class EgmJoints : pb::GeneratedMessage<EgmJoints, EgmJoints.Builder> {
    private EgmJoints() { }
    private static readonly EgmJoints defaultInstance = new EgmJoints().MakeReadOnly();
    private static readonly string[] _egmJointsFieldNames = new string[] { "joints" };
    private static readonly uint[] _egmJointsFieldTags = new uint[] { 9 };
    public static EgmJoints DefaultInstance {
      get { return defaultInstance; }
    }
    
    public override EgmJoints DefaultInstanceForType {
      get { return DefaultInstance; }
    }
    
    protected override EgmJoints ThisMessage {
      get { return this; }
    }
    
    public static pbd::MessageDescriptor Descriptor {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmJoints__Descriptor; }
    }
    
    protected override pb::FieldAccess.FieldAccessorTable<EgmJoints, EgmJoints.Builder> InternalFieldAccessors {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmJoints__FieldAccessorTable; }
    }
    
    public const int JointsFieldNumber = 1;
    private pbc::PopsicleList<double> joints_ = new pbc::PopsicleList<double>();
    public scg::IList<double> JointsList {
      get { return pbc::Lists.AsReadOnly(joints_); }
    }
    public int JointsCount {
      get { return joints_.Count; }
    }
    public double GetJoints(int index) {
      return joints_[index];
    }
    
    public override bool IsInitialized {
      get {
        return true;
      }
    }
    
    public override void WriteTo(pb::ICodedOutputStream output) {
      CalcSerializedSize();
      string[] field_names = _egmJointsFieldNames;
      if (joints_.Count > 0) {
        output.WriteDoubleArray(1, field_names[0], joints_);
      }
      UnknownFields.WriteTo(output);
    }
    
    private int memoizedSerializedSize = -1;
    public override int SerializedSize {
      get {
        int size = memoizedSerializedSize;
        if (size != -1) return size;
        return CalcSerializedSize();
      }
    }
    
    private int CalcSerializedSize() {
      int size = memoizedSerializedSize;
      if (size != -1) return size;
      
      size = 0;
      {
        int dataSize = 0;
        dataSize = 8 * joints_.Count;
        size += dataSize;
        size += 1 * joints_.Count;
      }
      size += UnknownFields.SerializedSize;
      memoizedSerializedSize = size;
      return size;
    }
    public static EgmJoints ParseFrom(pb::ByteString data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmJoints ParseFrom(pb::ByteString data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmJoints ParseFrom(byte[] data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmJoints ParseFrom(byte[] data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmJoints ParseFrom(global::System.IO.Stream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmJoints ParseFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    public static EgmJoints ParseDelimitedFrom(global::System.IO.Stream input) {
      return CreateBuilder().MergeDelimitedFrom(input).BuildParsed();
    }
    public static EgmJoints ParseDelimitedFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return CreateBuilder().MergeDelimitedFrom(input, extensionRegistry).BuildParsed();
    }
    public static EgmJoints ParseFrom(pb::ICodedInputStream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmJoints ParseFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    private EgmJoints MakeReadOnly() {
      joints_.MakeReadOnly();
      return this;
    }
    
    public static Builder CreateBuilder() { return new Builder(); }
    public override Builder ToBuilder() { return CreateBuilder(this); }
    public override Builder CreateBuilderForType() { return new Builder(); }
    public static Builder CreateBuilder(EgmJoints prototype) {
      return new Builder(prototype);
    }
    
    [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
    public sealed partial class Builder : pb::GeneratedBuilder<EgmJoints, Builder> {
      protected override Builder ThisBuilder {
        get { return this; }
      }
      public Builder() {
        result = DefaultInstance;
        resultIsReadOnly = true;
      }
      internal Builder(EgmJoints cloneFrom) {
        result = cloneFrom;
        resultIsReadOnly = true;
      }
      
      private bool resultIsReadOnly;
      private EgmJoints result;
      
      private EgmJoints PrepareBuilder() {
        if (resultIsReadOnly) {
          EgmJoints original = result;
          result = new EgmJoints();
          resultIsReadOnly = false;
          MergeFrom(original);
        }
        return result;
      }
      
      public override bool IsInitialized {
        get { return result.IsInitialized; }
      }
      
      protected override EgmJoints MessageBeingBuilt {
        get { return PrepareBuilder(); }
      }
      
      public override Builder Clear() {
        result = DefaultInstance;
        resultIsReadOnly = true;
        return this;
      }
      
      public override Builder Clone() {
        if (resultIsReadOnly) {
          return new Builder(result);
        } else {
          return new Builder().MergeFrom(result);
        }
      }
      
      public override pbd::MessageDescriptor DescriptorForType {
        get { return global::abb.egm.EgmJoints.Descriptor; }
      }
      
      public override EgmJoints DefaultInstanceForType {
        get { return global::abb.egm.EgmJoints.DefaultInstance; }
      }
      
      public override EgmJoints BuildPartial() {
        if (resultIsReadOnly) {
          return result;
        }
        resultIsReadOnly = true;
        return result.MakeReadOnly();
      }
      
      public override Builder MergeFrom(pb::IMessage other) {
        if (other is EgmJoints) {
          return MergeFrom((EgmJoints) other);
        } else {
          base.MergeFrom(other);
          return this;
        }
      }
      
      public override Builder MergeFrom(EgmJoints other) {
        if (other == global::abb.egm.EgmJoints.DefaultInstance) return this;
        PrepareBuilder();
        if (other.joints_.Count != 0) {
          result.joints_.Add(other.joints_);
        }
        this.MergeUnknownFields(other.UnknownFields);
        return this;
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input) {
        return MergeFrom(input, pb::ExtensionRegistry.Empty);
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
        PrepareBuilder();
        pb::UnknownFieldSet.Builder unknownFields = null;
        uint tag;
        string field_name;
        while (input.ReadTag(out tag, out field_name)) {
          if(tag == 0 && field_name != null) {
            int field_ordinal = global::System.Array.BinarySearch(_egmJointsFieldNames, field_name, global::System.StringComparer.Ordinal);
            if(field_ordinal >= 0)
              tag = _egmJointsFieldTags[field_ordinal];
            else {
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              continue;
            }
          }
          switch (tag) {
            case 0: {
              throw pb::InvalidProtocolBufferException.InvalidTag();
            }
            default: {
              if (pb::WireFormat.IsEndGroupTag(tag)) {
                if (unknownFields != null) {
                  this.UnknownFields = unknownFields.Build();
                }
                return this;
              }
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              break;
            }
            case 10:
            case 9: {
              input.ReadDoubleArray(tag, field_name, result.joints_);
              break;
            }
          }
        }
        
        if (unknownFields != null) {
          this.UnknownFields = unknownFields.Build();
        }
        return this;
      }
      
      
      public pbc::IPopsicleList<double> JointsList {
        get { return PrepareBuilder().joints_; }
      }
      public int JointsCount {
        get { return result.JointsCount; }
      }
      public double GetJoints(int index) {
        return result.GetJoints(index);
      }
      public Builder SetJoints(int index, double value) {
        PrepareBuilder();
        result.joints_[index] = value;
        return this;
      }
      public Builder AddJoints(double value) {
        PrepareBuilder();
        result.joints_.Add(value);
        return this;
      }
      public Builder AddRangeJoints(scg::IEnumerable<double> values) {
        PrepareBuilder();
        result.joints_.Add(values);
        return this;
      }
      public Builder ClearJoints() {
        PrepareBuilder();
        result.joints_.Clear();
        return this;
      }
    }
    static EgmJoints() {
      object.ReferenceEquals(global::abb.egm.Egm.Descriptor, null);
    }
  }
  
  [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
  public sealed partial class EgmExternalJoints : pb::GeneratedMessage<EgmExternalJoints, EgmExternalJoints.Builder> {
    private EgmExternalJoints() { }
    private static readonly EgmExternalJoints defaultInstance = new EgmExternalJoints().MakeReadOnly();
    private static readonly string[] _egmExternalJointsFieldNames = new string[] { "joints" };
    private static readonly uint[] _egmExternalJointsFieldTags = new uint[] { 9 };
    public static EgmExternalJoints DefaultInstance {
      get { return defaultInstance; }
    }
    
    public override EgmExternalJoints DefaultInstanceForType {
      get { return DefaultInstance; }
    }
    
    protected override EgmExternalJoints ThisMessage {
      get { return this; }
    }
    
    public static pbd::MessageDescriptor Descriptor {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmExternalJoints__Descriptor; }
    }
    
    protected override pb::FieldAccess.FieldAccessorTable<EgmExternalJoints, EgmExternalJoints.Builder> InternalFieldAccessors {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmExternalJoints__FieldAccessorTable; }
    }
    
    public const int JointsFieldNumber = 1;
    private pbc::PopsicleList<double> joints_ = new pbc::PopsicleList<double>();
    public scg::IList<double> JointsList {
      get { return pbc::Lists.AsReadOnly(joints_); }
    }
    public int JointsCount {
      get { return joints_.Count; }
    }
    public double GetJoints(int index) {
      return joints_[index];
    }
    
    public override bool IsInitialized {
      get {
        return true;
      }
    }
    
    public override void WriteTo(pb::ICodedOutputStream output) {
      CalcSerializedSize();
      string[] field_names = _egmExternalJointsFieldNames;
      if (joints_.Count > 0) {
        output.WriteDoubleArray(1, field_names[0], joints_);
      }
      UnknownFields.WriteTo(output);
    }
    
    private int memoizedSerializedSize = -1;
    public override int SerializedSize {
      get {
        int size = memoizedSerializedSize;
        if (size != -1) return size;
        return CalcSerializedSize();
      }
    }
    
    private int CalcSerializedSize() {
      int size = memoizedSerializedSize;
      if (size != -1) return size;
      
      size = 0;
      {
        int dataSize = 0;
        dataSize = 8 * joints_.Count;
        size += dataSize;
        size += 1 * joints_.Count;
      }
      size += UnknownFields.SerializedSize;
      memoizedSerializedSize = size;
      return size;
    }
    public static EgmExternalJoints ParseFrom(pb::ByteString data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmExternalJoints ParseFrom(pb::ByteString data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmExternalJoints ParseFrom(byte[] data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmExternalJoints ParseFrom(byte[] data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmExternalJoints ParseFrom(global::System.IO.Stream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmExternalJoints ParseFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    public static EgmExternalJoints ParseDelimitedFrom(global::System.IO.Stream input) {
      return CreateBuilder().MergeDelimitedFrom(input).BuildParsed();
    }
    public static EgmExternalJoints ParseDelimitedFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return CreateBuilder().MergeDelimitedFrom(input, extensionRegistry).BuildParsed();
    }
    public static EgmExternalJoints ParseFrom(pb::ICodedInputStream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmExternalJoints ParseFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    private EgmExternalJoints MakeReadOnly() {
      joints_.MakeReadOnly();
      return this;
    }
    
    public static Builder CreateBuilder() { return new Builder(); }
    public override Builder ToBuilder() { return CreateBuilder(this); }
    public override Builder CreateBuilderForType() { return new Builder(); }
    public static Builder CreateBuilder(EgmExternalJoints prototype) {
      return new Builder(prototype);
    }
    
    [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
    public sealed partial class Builder : pb::GeneratedBuilder<EgmExternalJoints, Builder> {
      protected override Builder ThisBuilder {
        get { return this; }
      }
      public Builder() {
        result = DefaultInstance;
        resultIsReadOnly = true;
      }
      internal Builder(EgmExternalJoints cloneFrom) {
        result = cloneFrom;
        resultIsReadOnly = true;
      }
      
      private bool resultIsReadOnly;
      private EgmExternalJoints result;
      
      private EgmExternalJoints PrepareBuilder() {
        if (resultIsReadOnly) {
          EgmExternalJoints original = result;
          result = new EgmExternalJoints();
          resultIsReadOnly = false;
          MergeFrom(original);
        }
        return result;
      }
      
      public override bool IsInitialized {
        get { return result.IsInitialized; }
      }
      
      protected override EgmExternalJoints MessageBeingBuilt {
        get { return PrepareBuilder(); }
      }
      
      public override Builder Clear() {
        result = DefaultInstance;
        resultIsReadOnly = true;
        return this;
      }
      
      public override Builder Clone() {
        if (resultIsReadOnly) {
          return new Builder(result);
        } else {
          return new Builder().MergeFrom(result);
        }
      }
      
      public override pbd::MessageDescriptor DescriptorForType {
        get { return global::abb.egm.EgmExternalJoints.Descriptor; }
      }
      
      public override EgmExternalJoints DefaultInstanceForType {
        get { return global::abb.egm.EgmExternalJoints.DefaultInstance; }
      }
      
      public override EgmExternalJoints BuildPartial() {
        if (resultIsReadOnly) {
          return result;
        }
        resultIsReadOnly = true;
        return result.MakeReadOnly();
      }
      
      public override Builder MergeFrom(pb::IMessage other) {
        if (other is EgmExternalJoints) {
          return MergeFrom((EgmExternalJoints) other);
        } else {
          base.MergeFrom(other);
          return this;
        }
      }
      
      public override Builder MergeFrom(EgmExternalJoints other) {
        if (other == global::abb.egm.EgmExternalJoints.DefaultInstance) return this;
        PrepareBuilder();
        if (other.joints_.Count != 0) {
          result.joints_.Add(other.joints_);
        }
        this.MergeUnknownFields(other.UnknownFields);
        return this;
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input) {
        return MergeFrom(input, pb::ExtensionRegistry.Empty);
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
        PrepareBuilder();
        pb::UnknownFieldSet.Builder unknownFields = null;
        uint tag;
        string field_name;
        while (input.ReadTag(out tag, out field_name)) {
          if(tag == 0 && field_name != null) {
            int field_ordinal = global::System.Array.BinarySearch(_egmExternalJointsFieldNames, field_name, global::System.StringComparer.Ordinal);
            if(field_ordinal >= 0)
              tag = _egmExternalJointsFieldTags[field_ordinal];
            else {
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              continue;
            }
          }
          switch (tag) {
            case 0: {
              throw pb::InvalidProtocolBufferException.InvalidTag();
            }
            default: {
              if (pb::WireFormat.IsEndGroupTag(tag)) {
                if (unknownFields != null) {
                  this.UnknownFields = unknownFields.Build();
                }
                return this;
              }
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              break;
            }
            case 10:
            case 9: {
              input.ReadDoubleArray(tag, field_name, result.joints_);
              break;
            }
          }
        }
        
        if (unknownFields != null) {
          this.UnknownFields = unknownFields.Build();
        }
        return this;
      }
      
      
      public pbc::IPopsicleList<double> JointsList {
        get { return PrepareBuilder().joints_; }
      }
      public int JointsCount {
        get { return result.JointsCount; }
      }
      public double GetJoints(int index) {
        return result.GetJoints(index);
      }
      public Builder SetJoints(int index, double value) {
        PrepareBuilder();
        result.joints_[index] = value;
        return this;
      }
      public Builder AddJoints(double value) {
        PrepareBuilder();
        result.joints_.Add(value);
        return this;
      }
      public Builder AddRangeJoints(scg::IEnumerable<double> values) {
        PrepareBuilder();
        result.joints_.Add(values);
        return this;
      }
      public Builder ClearJoints() {
        PrepareBuilder();
        result.joints_.Clear();
        return this;
      }
    }
    static EgmExternalJoints() {
      object.ReferenceEquals(global::abb.egm.Egm.Descriptor, null);
    }
  }
  
  [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
  public sealed partial class EgmPlanned : pb::GeneratedMessage<EgmPlanned, EgmPlanned.Builder> {
    private EgmPlanned() { }
    private static readonly EgmPlanned defaultInstance = new EgmPlanned().MakeReadOnly();
    private static readonly string[] _egmPlannedFieldNames = new string[] { "cartesian", "externalJoints", "joints" };
    private static readonly uint[] _egmPlannedFieldTags = new uint[] { 18, 26, 10 };
    public static EgmPlanned DefaultInstance {
      get { return defaultInstance; }
    }
    
    public override EgmPlanned DefaultInstanceForType {
      get { return DefaultInstance; }
    }
    
    protected override EgmPlanned ThisMessage {
      get { return this; }
    }
    
    public static pbd::MessageDescriptor Descriptor {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmPlanned__Descriptor; }
    }
    
    protected override pb::FieldAccess.FieldAccessorTable<EgmPlanned, EgmPlanned.Builder> InternalFieldAccessors {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmPlanned__FieldAccessorTable; }
    }
    
    public const int JointsFieldNumber = 1;
    private bool hasJoints;
    private global::abb.egm.EgmJoints joints_;
    public bool HasJoints {
      get { return hasJoints; }
    }
    public global::abb.egm.EgmJoints Joints {
      get { return joints_ ?? global::abb.egm.EgmJoints.DefaultInstance; }
    }
    
    public const int CartesianFieldNumber = 2;
    private bool hasCartesian;
    private global::abb.egm.EgmPose cartesian_;
    public bool HasCartesian {
      get { return hasCartesian; }
    }
    public global::abb.egm.EgmPose Cartesian {
      get { return cartesian_ ?? global::abb.egm.EgmPose.DefaultInstance; }
    }
    
    public const int ExternalJointsFieldNumber = 3;
    private bool hasExternalJoints;
    private global::abb.egm.EgmJoints externalJoints_;
    public bool HasExternalJoints {
      get { return hasExternalJoints; }
    }
    public global::abb.egm.EgmJoints ExternalJoints {
      get { return externalJoints_ ?? global::abb.egm.EgmJoints.DefaultInstance; }
    }
    
    public override bool IsInitialized {
      get {
        if (HasCartesian) {
          if (!Cartesian.IsInitialized) return false;
        }
        return true;
      }
    }
    
    public override void WriteTo(pb::ICodedOutputStream output) {
      CalcSerializedSize();
      string[] field_names = _egmPlannedFieldNames;
      if (hasJoints) {
        output.WriteMessage(1, field_names[2], Joints);
      }
      if (hasCartesian) {
        output.WriteMessage(2, field_names[0], Cartesian);
      }
      if (hasExternalJoints) {
        output.WriteMessage(3, field_names[1], ExternalJoints);
      }
      UnknownFields.WriteTo(output);
    }
    
    private int memoizedSerializedSize = -1;
    public override int SerializedSize {
      get {
        int size = memoizedSerializedSize;
        if (size != -1) return size;
        return CalcSerializedSize();
      }
    }
    
    private int CalcSerializedSize() {
      int size = memoizedSerializedSize;
      if (size != -1) return size;
      
      size = 0;
      if (hasJoints) {
        size += pb::CodedOutputStream.ComputeMessageSize(1, Joints);
      }
      if (hasCartesian) {
        size += pb::CodedOutputStream.ComputeMessageSize(2, Cartesian);
      }
      if (hasExternalJoints) {
        size += pb::CodedOutputStream.ComputeMessageSize(3, ExternalJoints);
      }
      size += UnknownFields.SerializedSize;
      memoizedSerializedSize = size;
      return size;
    }
    public static EgmPlanned ParseFrom(pb::ByteString data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmPlanned ParseFrom(pb::ByteString data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmPlanned ParseFrom(byte[] data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmPlanned ParseFrom(byte[] data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmPlanned ParseFrom(global::System.IO.Stream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmPlanned ParseFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    public static EgmPlanned ParseDelimitedFrom(global::System.IO.Stream input) {
      return CreateBuilder().MergeDelimitedFrom(input).BuildParsed();
    }
    public static EgmPlanned ParseDelimitedFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return CreateBuilder().MergeDelimitedFrom(input, extensionRegistry).BuildParsed();
    }
    public static EgmPlanned ParseFrom(pb::ICodedInputStream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmPlanned ParseFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    private EgmPlanned MakeReadOnly() {
      return this;
    }
    
    public static Builder CreateBuilder() { return new Builder(); }
    public override Builder ToBuilder() { return CreateBuilder(this); }
    public override Builder CreateBuilderForType() { return new Builder(); }
    public static Builder CreateBuilder(EgmPlanned prototype) {
      return new Builder(prototype);
    }
    
    [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
    public sealed partial class Builder : pb::GeneratedBuilder<EgmPlanned, Builder> {
      protected override Builder ThisBuilder {
        get { return this; }
      }
      public Builder() {
        result = DefaultInstance;
        resultIsReadOnly = true;
      }
      internal Builder(EgmPlanned cloneFrom) {
        result = cloneFrom;
        resultIsReadOnly = true;
      }
      
      private bool resultIsReadOnly;
      private EgmPlanned result;
      
      private EgmPlanned PrepareBuilder() {
        if (resultIsReadOnly) {
          EgmPlanned original = result;
          result = new EgmPlanned();
          resultIsReadOnly = false;
          MergeFrom(original);
        }
        return result;
      }
      
      public override bool IsInitialized {
        get { return result.IsInitialized; }
      }
      
      protected override EgmPlanned MessageBeingBuilt {
        get { return PrepareBuilder(); }
      }
      
      public override Builder Clear() {
        result = DefaultInstance;
        resultIsReadOnly = true;
        return this;
      }
      
      public override Builder Clone() {
        if (resultIsReadOnly) {
          return new Builder(result);
        } else {
          return new Builder().MergeFrom(result);
        }
      }
      
      public override pbd::MessageDescriptor DescriptorForType {
        get { return global::abb.egm.EgmPlanned.Descriptor; }
      }
      
      public override EgmPlanned DefaultInstanceForType {
        get { return global::abb.egm.EgmPlanned.DefaultInstance; }
      }
      
      public override EgmPlanned BuildPartial() {
        if (resultIsReadOnly) {
          return result;
        }
        resultIsReadOnly = true;
        return result.MakeReadOnly();
      }
      
      public override Builder MergeFrom(pb::IMessage other) {
        if (other is EgmPlanned) {
          return MergeFrom((EgmPlanned) other);
        } else {
          base.MergeFrom(other);
          return this;
        }
      }
      
      public override Builder MergeFrom(EgmPlanned other) {
        if (other == global::abb.egm.EgmPlanned.DefaultInstance) return this;
        PrepareBuilder();
        if (other.HasJoints) {
          MergeJoints(other.Joints);
        }
        if (other.HasCartesian) {
          MergeCartesian(other.Cartesian);
        }
        if (other.HasExternalJoints) {
          MergeExternalJoints(other.ExternalJoints);
        }
        this.MergeUnknownFields(other.UnknownFields);
        return this;
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input) {
        return MergeFrom(input, pb::ExtensionRegistry.Empty);
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
        PrepareBuilder();
        pb::UnknownFieldSet.Builder unknownFields = null;
        uint tag;
        string field_name;
        while (input.ReadTag(out tag, out field_name)) {
          if(tag == 0 && field_name != null) {
            int field_ordinal = global::System.Array.BinarySearch(_egmPlannedFieldNames, field_name, global::System.StringComparer.Ordinal);
            if(field_ordinal >= 0)
              tag = _egmPlannedFieldTags[field_ordinal];
            else {
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              continue;
            }
          }
          switch (tag) {
            case 0: {
              throw pb::InvalidProtocolBufferException.InvalidTag();
            }
            default: {
              if (pb::WireFormat.IsEndGroupTag(tag)) {
                if (unknownFields != null) {
                  this.UnknownFields = unknownFields.Build();
                }
                return this;
              }
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              break;
            }
            case 10: {
              global::abb.egm.EgmJoints.Builder subBuilder = global::abb.egm.EgmJoints.CreateBuilder();
              if (result.hasJoints) {
                subBuilder.MergeFrom(Joints);
              }
              input.ReadMessage(subBuilder, extensionRegistry);
              Joints = subBuilder.BuildPartial();
              break;
            }
            case 18: {
              global::abb.egm.EgmPose.Builder subBuilder = global::abb.egm.EgmPose.CreateBuilder();
              if (result.hasCartesian) {
                subBuilder.MergeFrom(Cartesian);
              }
              input.ReadMessage(subBuilder, extensionRegistry);
              Cartesian = subBuilder.BuildPartial();
              break;
            }
            case 26: {
              global::abb.egm.EgmJoints.Builder subBuilder = global::abb.egm.EgmJoints.CreateBuilder();
              if (result.hasExternalJoints) {
                subBuilder.MergeFrom(ExternalJoints);
              }
              input.ReadMessage(subBuilder, extensionRegistry);
              ExternalJoints = subBuilder.BuildPartial();
              break;
            }
          }
        }
        
        if (unknownFields != null) {
          this.UnknownFields = unknownFields.Build();
        }
        return this;
      }
      
      
      public bool HasJoints {
       get { return result.hasJoints; }
      }
      public global::abb.egm.EgmJoints Joints {
        get { return result.Joints; }
        set { SetJoints(value); }
      }
      public Builder SetJoints(global::abb.egm.EgmJoints value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        result.hasJoints = true;
        result.joints_ = value;
        return this;
      }
      public Builder SetJoints(global::abb.egm.EgmJoints.Builder builderForValue) {
        pb::ThrowHelper.ThrowIfNull(builderForValue, "builderForValue");
        PrepareBuilder();
        result.hasJoints = true;
        result.joints_ = builderForValue.Build();
        return this;
      }
      public Builder MergeJoints(global::abb.egm.EgmJoints value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        if (result.hasJoints &&
            result.joints_ != global::abb.egm.EgmJoints.DefaultInstance) {
            result.joints_ = global::abb.egm.EgmJoints.CreateBuilder(result.joints_).MergeFrom(value).BuildPartial();
        } else {
          result.joints_ = value;
        }
        result.hasJoints = true;
        return this;
      }
      public Builder ClearJoints() {
        PrepareBuilder();
        result.hasJoints = false;
        result.joints_ = null;
        return this;
      }
      
      public bool HasCartesian {
       get { return result.hasCartesian; }
      }
      public global::abb.egm.EgmPose Cartesian {
        get { return result.Cartesian; }
        set { SetCartesian(value); }
      }
      public Builder SetCartesian(global::abb.egm.EgmPose value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        result.hasCartesian = true;
        result.cartesian_ = value;
        return this;
      }
      public Builder SetCartesian(global::abb.egm.EgmPose.Builder builderForValue) {
        pb::ThrowHelper.ThrowIfNull(builderForValue, "builderForValue");
        PrepareBuilder();
        result.hasCartesian = true;
        result.cartesian_ = builderForValue.Build();
        return this;
      }
      public Builder MergeCartesian(global::abb.egm.EgmPose value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        if (result.hasCartesian &&
            result.cartesian_ != global::abb.egm.EgmPose.DefaultInstance) {
            result.cartesian_ = global::abb.egm.EgmPose.CreateBuilder(result.cartesian_).MergeFrom(value).BuildPartial();
        } else {
          result.cartesian_ = value;
        }
        result.hasCartesian = true;
        return this;
      }
      public Builder ClearCartesian() {
        PrepareBuilder();
        result.hasCartesian = false;
        result.cartesian_ = null;
        return this;
      }
      
      public bool HasExternalJoints {
       get { return result.hasExternalJoints; }
      }
      public global::abb.egm.EgmJoints ExternalJoints {
        get { return result.ExternalJoints; }
        set { SetExternalJoints(value); }
      }
      public Builder SetExternalJoints(global::abb.egm.EgmJoints value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        result.hasExternalJoints = true;
        result.externalJoints_ = value;
        return this;
      }
      public Builder SetExternalJoints(global::abb.egm.EgmJoints.Builder builderForValue) {
        pb::ThrowHelper.ThrowIfNull(builderForValue, "builderForValue");
        PrepareBuilder();
        result.hasExternalJoints = true;
        result.externalJoints_ = builderForValue.Build();
        return this;
      }
      public Builder MergeExternalJoints(global::abb.egm.EgmJoints value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        if (result.hasExternalJoints &&
            result.externalJoints_ != global::abb.egm.EgmJoints.DefaultInstance) {
            result.externalJoints_ = global::abb.egm.EgmJoints.CreateBuilder(result.externalJoints_).MergeFrom(value).BuildPartial();
        } else {
          result.externalJoints_ = value;
        }
        result.hasExternalJoints = true;
        return this;
      }
      public Builder ClearExternalJoints() {
        PrepareBuilder();
        result.hasExternalJoints = false;
        result.externalJoints_ = null;
        return this;
      }
    }
    static EgmPlanned() {
      object.ReferenceEquals(global::abb.egm.Egm.Descriptor, null);
    }
  }
  
  [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
  public sealed partial class EgmSpeedRef : pb::GeneratedMessage<EgmSpeedRef, EgmSpeedRef.Builder> {
    private EgmSpeedRef() { }
    private static readonly EgmSpeedRef defaultInstance = new EgmSpeedRef().MakeReadOnly();
    private static readonly string[] _egmSpeedRefFieldNames = new string[] { "cartesians", "externalJoints", "joints" };
    private static readonly uint[] _egmSpeedRefFieldTags = new uint[] { 18, 26, 10 };
    public static EgmSpeedRef DefaultInstance {
      get { return defaultInstance; }
    }
    public override EgmSpeedRef DefaultInstanceForType {
      get { return DefaultInstance; }
    }
    
    protected override EgmSpeedRef ThisMessage {
      get { return this; }
    }
    
    public static pbd::MessageDescriptor Descriptor {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmSpeedRef__Descriptor; }
    }
    
    protected override pb::FieldAccess.FieldAccessorTable<EgmSpeedRef, EgmSpeedRef.Builder> InternalFieldAccessors {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmSpeedRef__FieldAccessorTable; }
    }
    
    public const int JointsFieldNumber = 1;
    private bool hasJoints;
    private global::abb.egm.EgmJoints joints_;
    public bool HasJoints {
      get { return hasJoints; }
    }
    public global::abb.egm.EgmJoints Joints {
      get { return joints_ ?? global::abb.egm.EgmJoints.DefaultInstance; }
    }
    
    public const int CartesiansFieldNumber = 2;
    private bool hasCartesians;
    private global::abb.egm.EgmCartesianSpeed cartesians_;
    public bool HasCartesians {
      get { return hasCartesians; }
    }
    public global::abb.egm.EgmCartesianSpeed Cartesians {
      get { return cartesians_ ?? global::abb.egm.EgmCartesianSpeed.DefaultInstance; }
    }
    
    public const int ExternalJointsFieldNumber = 3;
    private bool hasExternalJoints;
    private global::abb.egm.EgmJoints externalJoints_;
    public bool HasExternalJoints {
      get { return hasExternalJoints; }
    }
    public global::abb.egm.EgmJoints ExternalJoints {
      get { return externalJoints_ ?? global::abb.egm.EgmJoints.DefaultInstance; }
    }
    
    public override bool IsInitialized {
      get {
        return true;
      }
    }
    
    public override void WriteTo(pb::ICodedOutputStream output) {
      CalcSerializedSize();
      string[] field_names = _egmSpeedRefFieldNames;
      if (hasJoints) {
        output.WriteMessage(1, field_names[2], Joints);
      }
      if (hasCartesians) {
        output.WriteMessage(2, field_names[0], Cartesians);
      }
      if (hasExternalJoints) {
        output.WriteMessage(3, field_names[1], ExternalJoints);
      }
      UnknownFields.WriteTo(output);
    }
    
    private int memoizedSerializedSize = -1;
    public override int SerializedSize {
      get {
        int size = memoizedSerializedSize;
        if (size != -1) return size;
        return CalcSerializedSize();
      }
    }
    
    private int CalcSerializedSize() {
      int size = memoizedSerializedSize;
      if (size != -1) return size;
      
      size = 0;
      if (hasJoints) {
        size += pb::CodedOutputStream.ComputeMessageSize(1, Joints);
      }
      if (hasCartesians) {
        size += pb::CodedOutputStream.ComputeMessageSize(2, Cartesians);
      }
      if (hasExternalJoints) {
        size += pb::CodedOutputStream.ComputeMessageSize(3, ExternalJoints);
      }
      size += UnknownFields.SerializedSize;
      memoizedSerializedSize = size;
      return size;
    }
    public static EgmSpeedRef ParseFrom(pb::ByteString data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmSpeedRef ParseFrom(pb::ByteString data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmSpeedRef ParseFrom(byte[] data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmSpeedRef ParseFrom(byte[] data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmSpeedRef ParseFrom(global::System.IO.Stream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmSpeedRef ParseFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    public static EgmSpeedRef ParseDelimitedFrom(global::System.IO.Stream input) {
      return CreateBuilder().MergeDelimitedFrom(input).BuildParsed();
    }
    public static EgmSpeedRef ParseDelimitedFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return CreateBuilder().MergeDelimitedFrom(input, extensionRegistry).BuildParsed();
    }
    public static EgmSpeedRef ParseFrom(pb::ICodedInputStream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmSpeedRef ParseFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    private EgmSpeedRef MakeReadOnly() {
      return this;
    }
    
    public static Builder CreateBuilder() { return new Builder(); }
    public override Builder ToBuilder() { return CreateBuilder(this); }
    public override Builder CreateBuilderForType() { return new Builder(); }
    public static Builder CreateBuilder(EgmSpeedRef prototype) {
      return new Builder(prototype);
    }
    
    [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
    public sealed partial class Builder : pb::GeneratedBuilder<EgmSpeedRef, Builder> {
      protected override Builder ThisBuilder {
        get { return this; }
      }
      public Builder() {
        result = DefaultInstance;
        resultIsReadOnly = true;
      }
      internal Builder(EgmSpeedRef cloneFrom) {
        result = cloneFrom;
        resultIsReadOnly = true;
      }
      
      private bool resultIsReadOnly;
      private EgmSpeedRef result;
      
      private EgmSpeedRef PrepareBuilder() {
        if (resultIsReadOnly) {
          EgmSpeedRef original = result;
          result = new EgmSpeedRef();
          resultIsReadOnly = false;
          MergeFrom(original);
        }
        return result;
      }
      
      public override bool IsInitialized {
        get { return result.IsInitialized; }
      }
      
      protected override EgmSpeedRef MessageBeingBuilt {
        get { return PrepareBuilder(); }
      }
      
      public override Builder Clear() {
        result = DefaultInstance;
        resultIsReadOnly = true;
        return this;
      }
      
      public override Builder Clone() {
        if (resultIsReadOnly) {
          return new Builder(result);
        } else {
          return new Builder().MergeFrom(result);
        }
      }
      
      public override pbd::MessageDescriptor DescriptorForType {
        get { return global::abb.egm.EgmSpeedRef.Descriptor; }
      }
      
      public override EgmSpeedRef DefaultInstanceForType {
        get { return global::abb.egm.EgmSpeedRef.DefaultInstance; }
      }
      
      public override EgmSpeedRef BuildPartial() {
        if (resultIsReadOnly) {
          return result;
        }
        resultIsReadOnly = true;
        return result.MakeReadOnly();
      }
      
      public override Builder MergeFrom(pb::IMessage other) {
        if (other is EgmSpeedRef) {
          return MergeFrom((EgmSpeedRef) other);
        } else {
          base.MergeFrom(other);
          return this;
        }
      }
      
      public override Builder MergeFrom(EgmSpeedRef other) {
        if (other == global::abb.egm.EgmSpeedRef.DefaultInstance) return this;
        PrepareBuilder();
        if (other.HasJoints) {
          MergeJoints(other.Joints);
        }
        if (other.HasCartesians) {
          MergeCartesians(other.Cartesians);
        }
        if (other.HasExternalJoints) {
          MergeExternalJoints(other.ExternalJoints);
        }
        this.MergeUnknownFields(other.UnknownFields);
        return this;
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input) {
        return MergeFrom(input, pb::ExtensionRegistry.Empty);
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
        PrepareBuilder();
        pb::UnknownFieldSet.Builder unknownFields = null;
        uint tag;
        string field_name;
        while (input.ReadTag(out tag, out field_name)) {
          if(tag == 0 && field_name != null) {
            int field_ordinal = global::System.Array.BinarySearch(_egmSpeedRefFieldNames, field_name, global::System.StringComparer.Ordinal);
            if(field_ordinal >= 0)
              tag = _egmSpeedRefFieldTags[field_ordinal];
            else {
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              continue;
            }
          }
          switch (tag) {
            case 0: {
              throw pb::InvalidProtocolBufferException.InvalidTag();
            }
            default: {
              if (pb::WireFormat.IsEndGroupTag(tag)) {
                if (unknownFields != null) {
                  this.UnknownFields = unknownFields.Build();
                }
                return this;
              }
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              break;
            }
            case 10: {
              global::abb.egm.EgmJoints.Builder subBuilder = global::abb.egm.EgmJoints.CreateBuilder();
              if (result.hasJoints) {
                subBuilder.MergeFrom(Joints);
              }
              input.ReadMessage(subBuilder, extensionRegistry);
              Joints = subBuilder.BuildPartial();
              break;
            }
            case 18: {
              global::abb.egm.EgmCartesianSpeed.Builder subBuilder = global::abb.egm.EgmCartesianSpeed.CreateBuilder();
              if (result.hasCartesians) {
                subBuilder.MergeFrom(Cartesians);
              }
              input.ReadMessage(subBuilder, extensionRegistry);
              Cartesians = subBuilder.BuildPartial();
              break;
            }
            case 26: {
              global::abb.egm.EgmJoints.Builder subBuilder = global::abb.egm.EgmJoints.CreateBuilder();
              if (result.hasExternalJoints) {
                subBuilder.MergeFrom(ExternalJoints);
              }
              input.ReadMessage(subBuilder, extensionRegistry);
              ExternalJoints = subBuilder.BuildPartial();
              break;
            }
          }
        }
        
        if (unknownFields != null) {
          this.UnknownFields = unknownFields.Build();
        }
        return this;
      }
      
      
      public bool HasJoints {
       get { return result.hasJoints; }
      }
      public global::abb.egm.EgmJoints Joints {
        get { return result.Joints; }
        set { SetJoints(value); }
      }
      public Builder SetJoints(global::abb.egm.EgmJoints value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        result.hasJoints = true;
        result.joints_ = value;
        return this;
      }
      public Builder SetJoints(global::abb.egm.EgmJoints.Builder builderForValue) {
        pb::ThrowHelper.ThrowIfNull(builderForValue, "builderForValue");
        PrepareBuilder();
        result.hasJoints = true;
        result.joints_ = builderForValue.Build();
        return this;
      }
      public Builder MergeJoints(global::abb.egm.EgmJoints value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        if (result.hasJoints &&
            result.joints_ != global::abb.egm.EgmJoints.DefaultInstance) {
            result.joints_ = global::abb.egm.EgmJoints.CreateBuilder(result.joints_).MergeFrom(value).BuildPartial();
        } else {
          result.joints_ = value;
        }
        result.hasJoints = true;
        return this;
      }
      public Builder ClearJoints() {
        PrepareBuilder();
        result.hasJoints = false;
        result.joints_ = null;
        return this;
      }
      
      public bool HasCartesians {
       get { return result.hasCartesians; }
      }
      public global::abb.egm.EgmCartesianSpeed Cartesians {
        get { return result.Cartesians; }
        set { SetCartesians(value); }
      }
      public Builder SetCartesians(global::abb.egm.EgmCartesianSpeed value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        result.hasCartesians = true;
        result.cartesians_ = value;
        return this;
      }
      public Builder SetCartesians(global::abb.egm.EgmCartesianSpeed.Builder builderForValue) {
        pb::ThrowHelper.ThrowIfNull(builderForValue, "builderForValue");
        PrepareBuilder();
        result.hasCartesians = true;
        result.cartesians_ = builderForValue.Build();
        return this;
      }
      public Builder MergeCartesians(global::abb.egm.EgmCartesianSpeed value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        if (result.hasCartesians &&
            result.cartesians_ != global::abb.egm.EgmCartesianSpeed.DefaultInstance) {
            result.cartesians_ = global::abb.egm.EgmCartesianSpeed.CreateBuilder(result.cartesians_).MergeFrom(value).BuildPartial();
        } else {
          result.cartesians_ = value;
        }
        result.hasCartesians = true;
        return this;
      }
      public Builder ClearCartesians() {
        PrepareBuilder();
        result.hasCartesians = false;
        result.cartesians_ = null;
        return this;
      }
      
      public bool HasExternalJoints {
       get { return result.hasExternalJoints; }
      }
      public global::abb.egm.EgmJoints ExternalJoints {
        get { return result.ExternalJoints; }
        set { SetExternalJoints(value); }
      }
      public Builder SetExternalJoints(global::abb.egm.EgmJoints value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        result.hasExternalJoints = true;
        result.externalJoints_ = value;
        return this;
      }
      public Builder SetExternalJoints(global::abb.egm.EgmJoints.Builder builderForValue) {
        pb::ThrowHelper.ThrowIfNull(builderForValue, "builderForValue");
        PrepareBuilder();
        result.hasExternalJoints = true;
        result.externalJoints_ = builderForValue.Build();
        return this;
      }
      public Builder MergeExternalJoints(global::abb.egm.EgmJoints value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        if (result.hasExternalJoints &&
            result.externalJoints_ != global::abb.egm.EgmJoints.DefaultInstance) {
            result.externalJoints_ = global::abb.egm.EgmJoints.CreateBuilder(result.externalJoints_).MergeFrom(value).BuildPartial();
        } else {
          result.externalJoints_ = value;
        }
        result.hasExternalJoints = true;
        return this;
      }
      public Builder ClearExternalJoints() {
        PrepareBuilder();
        result.hasExternalJoints = false;
        result.externalJoints_ = null;
        return this;
      }
    }
    static EgmSpeedRef() {
      object.ReferenceEquals(global::abb.egm.Egm.Descriptor, null);
    }
  }
  
  [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
  public sealed partial class EgmFeedBack : pb::GeneratedMessage<EgmFeedBack, EgmFeedBack.Builder> {
    private EgmFeedBack() { }
    private static readonly EgmFeedBack defaultInstance = new EgmFeedBack().MakeReadOnly();
    private static readonly string[] _egmFeedBackFieldNames = new string[] { "cartesian", "externalJoints", "joints" };
    private static readonly uint[] _egmFeedBackFieldTags = new uint[] { 18, 26, 10 };
    public static EgmFeedBack DefaultInstance {
      get { return defaultInstance; }
    }
    
    public override EgmFeedBack DefaultInstanceForType {
      get { return DefaultInstance; }
    }
    
    protected override EgmFeedBack ThisMessage {
      get { return this; }
    }
    
    public static pbd::MessageDescriptor Descriptor {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmFeedBack__Descriptor; }
    }
    
    protected override pb::FieldAccess.FieldAccessorTable<EgmFeedBack, EgmFeedBack.Builder> InternalFieldAccessors {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmFeedBack__FieldAccessorTable; }
    }
    
    public const int JointsFieldNumber = 1;
    private bool hasJoints;
    private global::abb.egm.EgmJoints joints_;
    public bool HasJoints {
      get { return hasJoints; }
    }
    public global::abb.egm.EgmJoints Joints {
      get { return joints_ ?? global::abb.egm.EgmJoints.DefaultInstance; }
    }
    
    public const int CartesianFieldNumber = 2;
    private bool hasCartesian;
    private global::abb.egm.EgmPose cartesian_;
    public bool HasCartesian {
      get { return hasCartesian; }
    }
    public global::abb.egm.EgmPose Cartesian {
      get { return cartesian_ ?? global::abb.egm.EgmPose.DefaultInstance; }
    }
    
    public const int ExternalJointsFieldNumber = 3;
    private bool hasExternalJoints;
    private global::abb.egm.EgmJoints externalJoints_;
    public bool HasExternalJoints {
      get { return hasExternalJoints; }
    }
    public global::abb.egm.EgmJoints ExternalJoints {
      get { return externalJoints_ ?? global::abb.egm.EgmJoints.DefaultInstance; }
    }
    
    public override bool IsInitialized {
      get {
        if (HasCartesian) {
          if (!Cartesian.IsInitialized) return false;
        }
        return true;
      }
    }
    
    public override void WriteTo(pb::ICodedOutputStream output) {
      CalcSerializedSize();
      string[] field_names = _egmFeedBackFieldNames;
      if (hasJoints) {
        output.WriteMessage(1, field_names[2], Joints);
      }
      if (hasCartesian) {
        output.WriteMessage(2, field_names[0], Cartesian);
      }
      if (hasExternalJoints) {
        output.WriteMessage(3, field_names[1], ExternalJoints);
      }
      UnknownFields.WriteTo(output);
    }
    
    private int memoizedSerializedSize = -1;
    public override int SerializedSize {
      get {
        int size = memoizedSerializedSize;
        if (size != -1) return size;
        return CalcSerializedSize();
      }
    }
    
    private int CalcSerializedSize() {
      int size = memoizedSerializedSize;
      if (size != -1) return size;
      
      size = 0;
      if (hasJoints) {
        size += pb::CodedOutputStream.ComputeMessageSize(1, Joints);
      }
      if (hasCartesian) {
        size += pb::CodedOutputStream.ComputeMessageSize(2, Cartesian);
      }
      if (hasExternalJoints) {
        size += pb::CodedOutputStream.ComputeMessageSize(3, ExternalJoints);
      }
      size += UnknownFields.SerializedSize;
      memoizedSerializedSize = size;
      return size;
    }
    public static EgmFeedBack ParseFrom(pb::ByteString data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmFeedBack ParseFrom(pb::ByteString data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmFeedBack ParseFrom(byte[] data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmFeedBack ParseFrom(byte[] data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmFeedBack ParseFrom(global::System.IO.Stream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmFeedBack ParseFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    public static EgmFeedBack ParseDelimitedFrom(global::System.IO.Stream input) {
      return CreateBuilder().MergeDelimitedFrom(input).BuildParsed();
    }
    public static EgmFeedBack ParseDelimitedFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return CreateBuilder().MergeDelimitedFrom(input, extensionRegistry).BuildParsed();
    }
    public static EgmFeedBack ParseFrom(pb::ICodedInputStream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmFeedBack ParseFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    private EgmFeedBack MakeReadOnly() {
      return this;
    }
    
    public static Builder CreateBuilder() { return new Builder(); }
    public override Builder ToBuilder() { return CreateBuilder(this); }
    public override Builder CreateBuilderForType() { return new Builder(); }
    public static Builder CreateBuilder(EgmFeedBack prototype) {
      return new Builder(prototype);
    }
    
    [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
    public sealed partial class Builder : pb::GeneratedBuilder<EgmFeedBack, Builder> {
      protected override Builder ThisBuilder {
        get { return this; }
      }
      public Builder() {
        result = DefaultInstance;
        resultIsReadOnly = true;
      }
      internal Builder(EgmFeedBack cloneFrom) {
        result = cloneFrom;
        resultIsReadOnly = true;
      }
      
      private bool resultIsReadOnly;
      private EgmFeedBack result;
      
      private EgmFeedBack PrepareBuilder() {
        if (resultIsReadOnly) {
          EgmFeedBack original = result;
          result = new EgmFeedBack();
          resultIsReadOnly = false;
          MergeFrom(original);
        }
        return result;
      }
      
      public override bool IsInitialized {
        get { return result.IsInitialized; }
      }
      
      protected override EgmFeedBack MessageBeingBuilt {
        get { return PrepareBuilder(); }
      }
      
      public override Builder Clear() {
        result = DefaultInstance;
        resultIsReadOnly = true;
        return this;
      }
      
      public override Builder Clone() {
        if (resultIsReadOnly) {
          return new Builder(result);
        } else {
          return new Builder().MergeFrom(result);
        }
      }
      
      public override pbd::MessageDescriptor DescriptorForType {
        get { return global::abb.egm.EgmFeedBack.Descriptor; }
      }
      
      public override EgmFeedBack DefaultInstanceForType {
        get { return global::abb.egm.EgmFeedBack.DefaultInstance; }
      }
      
      public override EgmFeedBack BuildPartial() {
        if (resultIsReadOnly) {
          return result;
        }
        resultIsReadOnly = true;
        return result.MakeReadOnly();
      }
      
      public override Builder MergeFrom(pb::IMessage other) {
        if (other is EgmFeedBack) {
          return MergeFrom((EgmFeedBack) other);
        } else {
          base.MergeFrom(other);
          return this;
        }
      }
      
      public override Builder MergeFrom(EgmFeedBack other) {
        if (other == global::abb.egm.EgmFeedBack.DefaultInstance) return this;
        PrepareBuilder();
        if (other.HasJoints) {
          MergeJoints(other.Joints);
        }
        if (other.HasCartesian) {
          MergeCartesian(other.Cartesian);
        }
        if (other.HasExternalJoints) {
          MergeExternalJoints(other.ExternalJoints);
        }
        this.MergeUnknownFields(other.UnknownFields);
        return this;
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input) {
        return MergeFrom(input, pb::ExtensionRegistry.Empty);
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
        PrepareBuilder();
        pb::UnknownFieldSet.Builder unknownFields = null;
        uint tag;
        string field_name;
        while (input.ReadTag(out tag, out field_name)) {
          if(tag == 0 && field_name != null) {
            int field_ordinal = global::System.Array.BinarySearch(_egmFeedBackFieldNames, field_name, global::System.StringComparer.Ordinal);
            if(field_ordinal >= 0)
              tag = _egmFeedBackFieldTags[field_ordinal];
            else {
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              continue;
            }
          }
          switch (tag) {
            case 0: {
              throw pb::InvalidProtocolBufferException.InvalidTag();
            }
            default: {
              if (pb::WireFormat.IsEndGroupTag(tag)) {
                if (unknownFields != null) {
                  this.UnknownFields = unknownFields.Build();
                }
                return this;
              }
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              break;
            }
            case 10: {
              global::abb.egm.EgmJoints.Builder subBuilder = global::abb.egm.EgmJoints.CreateBuilder();
              if (result.hasJoints) {
                subBuilder.MergeFrom(Joints);
              }
              input.ReadMessage(subBuilder, extensionRegistry);
              Joints = subBuilder.BuildPartial();
              break;
            }
            case 18: {
              global::abb.egm.EgmPose.Builder subBuilder = global::abb.egm.EgmPose.CreateBuilder();
              if (result.hasCartesian) {
                subBuilder.MergeFrom(Cartesian);
              }
              input.ReadMessage(subBuilder, extensionRegistry);
              Cartesian = subBuilder.BuildPartial();
              break;
            }
            case 26: {
              global::abb.egm.EgmJoints.Builder subBuilder = global::abb.egm.EgmJoints.CreateBuilder();
              if (result.hasExternalJoints) {
                subBuilder.MergeFrom(ExternalJoints);
              }
              input.ReadMessage(subBuilder, extensionRegistry);
              ExternalJoints = subBuilder.BuildPartial();
              break;
            }
          }
        }
        
        if (unknownFields != null) {
          this.UnknownFields = unknownFields.Build();
        }
        return this;
      }
      
      
      public bool HasJoints {
       get { return result.hasJoints; }
      }
      public global::abb.egm.EgmJoints Joints {
        get { return result.Joints; }
        set { SetJoints(value); }
      }
      public Builder SetJoints(global::abb.egm.EgmJoints value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        result.hasJoints = true;
        result.joints_ = value;
        return this;
      }
      public Builder SetJoints(global::abb.egm.EgmJoints.Builder builderForValue) {
        pb::ThrowHelper.ThrowIfNull(builderForValue, "builderForValue");
        PrepareBuilder();
        result.hasJoints = true;
        result.joints_ = builderForValue.Build();
        return this;
      }
      public Builder MergeJoints(global::abb.egm.EgmJoints value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        if (result.hasJoints &&
            result.joints_ != global::abb.egm.EgmJoints.DefaultInstance) {
            result.joints_ = global::abb.egm.EgmJoints.CreateBuilder(result.joints_).MergeFrom(value).BuildPartial();
        } else {
          result.joints_ = value;
        }
        result.hasJoints = true;
        return this;
      }
      public Builder ClearJoints() {
        PrepareBuilder();
        result.hasJoints = false;
        result.joints_ = null;
        return this;
      }
      
      public bool HasCartesian {
       get { return result.hasCartesian; }
      }
      public global::abb.egm.EgmPose Cartesian {
        get { return result.Cartesian; }
        set { SetCartesian(value); }
      }
      public Builder SetCartesian(global::abb.egm.EgmPose value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        result.hasCartesian = true;
        result.cartesian_ = value;
        return this;
      }
      public Builder SetCartesian(global::abb.egm.EgmPose.Builder builderForValue) {
        pb::ThrowHelper.ThrowIfNull(builderForValue, "builderForValue");
        PrepareBuilder();
        result.hasCartesian = true;
        result.cartesian_ = builderForValue.Build();
        return this;
      }
      public Builder MergeCartesian(global::abb.egm.EgmPose value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        if (result.hasCartesian &&
            result.cartesian_ != global::abb.egm.EgmPose.DefaultInstance) {
            result.cartesian_ = global::abb.egm.EgmPose.CreateBuilder(result.cartesian_).MergeFrom(value).BuildPartial();
        } else {
          result.cartesian_ = value;
        }
        result.hasCartesian = true;
        return this;
      }
      public Builder ClearCartesian() {
        PrepareBuilder();
        result.hasCartesian = false;
        result.cartesian_ = null;
        return this;
      }
      
      public bool HasExternalJoints {
       get { return result.hasExternalJoints; }
      }
      public global::abb.egm.EgmJoints ExternalJoints {
        get { return result.ExternalJoints; }
        set { SetExternalJoints(value); }
      }
      public Builder SetExternalJoints(global::abb.egm.EgmJoints value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        result.hasExternalJoints = true;
        result.externalJoints_ = value;
        return this;
      }
      public Builder SetExternalJoints(global::abb.egm.EgmJoints.Builder builderForValue) {
        pb::ThrowHelper.ThrowIfNull(builderForValue, "builderForValue");
        PrepareBuilder();
        result.hasExternalJoints = true;
        result.externalJoints_ = builderForValue.Build();
        return this;
      }
      public Builder MergeExternalJoints(global::abb.egm.EgmJoints value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        if (result.hasExternalJoints &&
            result.externalJoints_ != global::abb.egm.EgmJoints.DefaultInstance) {
            result.externalJoints_ = global::abb.egm.EgmJoints.CreateBuilder(result.externalJoints_).MergeFrom(value).BuildPartial();
        } else {
          result.externalJoints_ = value;
        }
        result.hasExternalJoints = true;
        return this;
      }
      public Builder ClearExternalJoints() {
        PrepareBuilder();
        result.hasExternalJoints = false;
        result.externalJoints_ = null;
        return this;
      }
    }
    static EgmFeedBack() {
      object.ReferenceEquals(global::abb.egm.Egm.Descriptor, null);
    }
  }
  
  [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
  public sealed partial class EgmMotorState : pb::GeneratedMessage<EgmMotorState, EgmMotorState.Builder> {
    private EgmMotorState() { }
    private static readonly EgmMotorState defaultInstance = new EgmMotorState().MakeReadOnly();
    private static readonly string[] _egmMotorStateFieldNames = new string[] { "state" };
    private static readonly uint[] _egmMotorStateFieldTags = new uint[] { 8 };
    public static EgmMotorState DefaultInstance {
      get { return defaultInstance; }
    }
    
    public override EgmMotorState DefaultInstanceForType {
      get { return DefaultInstance; }
    }
    
    protected override EgmMotorState ThisMessage {
      get { return this; }
    }
    
    public static pbd::MessageDescriptor Descriptor {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmMotorState__Descriptor; }
    }
    
    protected override pb::FieldAccess.FieldAccessorTable<EgmMotorState, EgmMotorState.Builder> InternalFieldAccessors {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmMotorState__FieldAccessorTable; }
    }
    
    #region Nested types
    [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
    public static partial class Types {
      public enum MotorStateType {
        MOTORS_UNDEFINED = 0,
        MOTORS_ON = 1,
        MOTORS_OFF = 2,
      }
      
    }
    #endregion
    
    public const int StateFieldNumber = 1;
    private bool hasState;
    private global::abb.egm.EgmMotorState.Types.MotorStateType state_ = global::abb.egm.EgmMotorState.Types.MotorStateType.MOTORS_UNDEFINED;
    public bool HasState {
      get { return hasState; }
    }
    public global::abb.egm.EgmMotorState.Types.MotorStateType State {
      get { return state_; }
    }
    
    public override bool IsInitialized {
      get {
        if (!hasState) return false;
        return true;
      }
    }
    
    public override void WriteTo(pb::ICodedOutputStream output) {
      CalcSerializedSize();
      string[] field_names = _egmMotorStateFieldNames;
      if (hasState) {
        output.WriteEnum(1, field_names[0], (int) State, State);
      }
      UnknownFields.WriteTo(output);
    }
    
    private int memoizedSerializedSize = -1;
    public override int SerializedSize {
      get {
        int size = memoizedSerializedSize;
        if (size != -1) return size;
        return CalcSerializedSize();
      }
    }
    
    private int CalcSerializedSize() {
      int size = memoizedSerializedSize;
      if (size != -1) return size;
      
      size = 0;
      if (hasState) {
        size += pb::CodedOutputStream.ComputeEnumSize(1, (int) State);
      }
      size += UnknownFields.SerializedSize;
      memoizedSerializedSize = size;
      return size;
    }
    public static EgmMotorState ParseFrom(pb::ByteString data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmMotorState ParseFrom(pb::ByteString data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmMotorState ParseFrom(byte[] data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmMotorState ParseFrom(byte[] data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmMotorState ParseFrom(global::System.IO.Stream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmMotorState ParseFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    public static EgmMotorState ParseDelimitedFrom(global::System.IO.Stream input) {
      return CreateBuilder().MergeDelimitedFrom(input).BuildParsed();
    }
    public static EgmMotorState ParseDelimitedFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return CreateBuilder().MergeDelimitedFrom(input, extensionRegistry).BuildParsed();
    }
    public static EgmMotorState ParseFrom(pb::ICodedInputStream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmMotorState ParseFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    private EgmMotorState MakeReadOnly() {
      return this;
    }
    
    public static Builder CreateBuilder() { return new Builder(); }
    public override Builder ToBuilder() { return CreateBuilder(this); }
    public override Builder CreateBuilderForType() { return new Builder(); }
    public static Builder CreateBuilder(EgmMotorState prototype) {
      return new Builder(prototype);
    }
    
    [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
    public sealed partial class Builder : pb::GeneratedBuilder<EgmMotorState, Builder> {
      protected override Builder ThisBuilder {
        get { return this; }
      }
      public Builder() {
        result = DefaultInstance;
        resultIsReadOnly = true;
      }
      internal Builder(EgmMotorState cloneFrom) {
        result = cloneFrom;
        resultIsReadOnly = true;
      }
      
      private bool resultIsReadOnly;
      private EgmMotorState result;
      
      private EgmMotorState PrepareBuilder() {
        if (resultIsReadOnly) {
          EgmMotorState original = result;
          result = new EgmMotorState();
          resultIsReadOnly = false;
          MergeFrom(original);
        }
        return result;
      }
      
      public override bool IsInitialized {
        get { return result.IsInitialized; }
      }
      
      protected override EgmMotorState MessageBeingBuilt {
        get { return PrepareBuilder(); }
      }
      
      public override Builder Clear() {
        result = DefaultInstance;
        resultIsReadOnly = true;
        return this;
      }
      
      public override Builder Clone() {
        if (resultIsReadOnly) {
          return new Builder(result);
        } else {
          return new Builder().MergeFrom(result);
        }
      }
      
      public override pbd::MessageDescriptor DescriptorForType {
        get { return global::abb.egm.EgmMotorState.Descriptor; }
      }
      
      public override EgmMotorState DefaultInstanceForType {
        get { return global::abb.egm.EgmMotorState.DefaultInstance; }
      }
      
      public override EgmMotorState BuildPartial() {
        if (resultIsReadOnly) {
          return result;
        }
        resultIsReadOnly = true;
        return result.MakeReadOnly();
      }
      
      public override Builder MergeFrom(pb::IMessage other) {
        if (other is EgmMotorState) {
          return MergeFrom((EgmMotorState) other);
        } else {
          base.MergeFrom(other);
          return this;
        }
      }
      
      public override Builder MergeFrom(EgmMotorState other) {
        if (other == global::abb.egm.EgmMotorState.DefaultInstance) return this;
        PrepareBuilder();
        if (other.HasState) {
          State = other.State;
        }
        this.MergeUnknownFields(other.UnknownFields);
        return this;
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input) {
        return MergeFrom(input, pb::ExtensionRegistry.Empty);
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
        PrepareBuilder();
        pb::UnknownFieldSet.Builder unknownFields = null;
        uint tag;
        string field_name;
        while (input.ReadTag(out tag, out field_name)) {
          if(tag == 0 && field_name != null) {
            int field_ordinal = global::System.Array.BinarySearch(_egmMotorStateFieldNames, field_name, global::System.StringComparer.Ordinal);
            if(field_ordinal >= 0)
              tag = _egmMotorStateFieldTags[field_ordinal];
            else {
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              continue;
            }
          }
          switch (tag) {
            case 0: {
              throw pb::InvalidProtocolBufferException.InvalidTag();
            }
            default: {
              if (pb::WireFormat.IsEndGroupTag(tag)) {
                if (unknownFields != null) {
                  this.UnknownFields = unknownFields.Build();
                }
                return this;
              }
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              break;
            }
            case 8: {
              object unknown;
              if(input.ReadEnum(ref result.state_, out unknown)) {
                result.hasState = true;
              } else if(unknown is int) {
                if (unknownFields == null) {
                  unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
                }
                unknownFields.MergeVarintField(1, (ulong)(int)unknown);
              }
              break;
            }
          }
        }
        
        if (unknownFields != null) {
          this.UnknownFields = unknownFields.Build();
        }
        return this;
      }
      
      
      public bool HasState {
       get { return result.hasState; }
      }
      public global::abb.egm.EgmMotorState.Types.MotorStateType State {
        get { return result.State; }
        set { SetState(value); }
      }
      public Builder SetState(global::abb.egm.EgmMotorState.Types.MotorStateType value) {
        PrepareBuilder();
        result.hasState = true;
        result.state_ = value;
        return this;
      }
      public Builder ClearState() {
        PrepareBuilder();
        result.hasState = false;
        result.state_ = global::abb.egm.EgmMotorState.Types.MotorStateType.MOTORS_UNDEFINED;
        return this;
      }
    }
    static EgmMotorState() {
      object.ReferenceEquals(global::abb.egm.Egm.Descriptor, null);
    }
  }
  
  [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
  public sealed partial class EgmMCIState : pb::GeneratedMessage<EgmMCIState, EgmMCIState.Builder> {
    private EgmMCIState() { }
    private static readonly EgmMCIState defaultInstance = new EgmMCIState().MakeReadOnly();
    private static readonly string[] _egmMCIStateFieldNames = new string[] { "state" };
    private static readonly uint[] _egmMCIStateFieldTags = new uint[] { 8 };
    public static EgmMCIState DefaultInstance {
      get { return defaultInstance; }
    }
    
    public override EgmMCIState DefaultInstanceForType {
      get { return DefaultInstance; }
    }
    
    protected override EgmMCIState ThisMessage {
      get { return this; }
    }
    
    public static pbd::MessageDescriptor Descriptor {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmMCIState__Descriptor; }
    }
    
    protected override pb::FieldAccess.FieldAccessorTable<EgmMCIState, EgmMCIState.Builder> InternalFieldAccessors {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmMCIState__FieldAccessorTable; }
    }
    
    #region Nested types
    [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
    public static partial class Types {
      public enum MCIStateType {
        MCI_UNDEFINED = 0,
        MCI_ERROR = 1,
        MCI_STOPPED = 2,
        MCI_RUNNING = 3,
      }
      
    }
    #endregion
    
    public const int StateFieldNumber = 1;
    private bool hasState;
    private global::abb.egm.EgmMCIState.Types.MCIStateType state_ = global::abb.egm.EgmMCIState.Types.MCIStateType.MCI_UNDEFINED;
    public bool HasState {
      get { return hasState; }
    }
    public global::abb.egm.EgmMCIState.Types.MCIStateType State {
      get { return state_; }
    }
    
    public override bool IsInitialized {
      get {
        if (!hasState) return false;
        return true;
      }
    }
    
    public override void WriteTo(pb::ICodedOutputStream output) {
      CalcSerializedSize();
      string[] field_names = _egmMCIStateFieldNames;
      if (hasState) {
        output.WriteEnum(1, field_names[0], (int) State, State);
      }
      UnknownFields.WriteTo(output);
    }
    
    private int memoizedSerializedSize = -1;
    public override int SerializedSize {
      get {
        int size = memoizedSerializedSize;
        if (size != -1) return size;
        return CalcSerializedSize();
      }
    }
    
    private int CalcSerializedSize() {
      int size = memoizedSerializedSize;
      if (size != -1) return size;
      
      size = 0;
      if (hasState) {
        size += pb::CodedOutputStream.ComputeEnumSize(1, (int) State);
      }
      size += UnknownFields.SerializedSize;
      memoizedSerializedSize = size;
      return size;
    }
    public static EgmMCIState ParseFrom(pb::ByteString data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmMCIState ParseFrom(pb::ByteString data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmMCIState ParseFrom(byte[] data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmMCIState ParseFrom(byte[] data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmMCIState ParseFrom(global::System.IO.Stream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmMCIState ParseFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    public static EgmMCIState ParseDelimitedFrom(global::System.IO.Stream input) {
      return CreateBuilder().MergeDelimitedFrom(input).BuildParsed();
    }
    public static EgmMCIState ParseDelimitedFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return CreateBuilder().MergeDelimitedFrom(input, extensionRegistry).BuildParsed();
    }
    public static EgmMCIState ParseFrom(pb::ICodedInputStream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmMCIState ParseFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    private EgmMCIState MakeReadOnly() {
      return this;
    }
    
    public static Builder CreateBuilder() { return new Builder(); }
    public override Builder ToBuilder() { return CreateBuilder(this); }
    public override Builder CreateBuilderForType() { return new Builder(); }
    public static Builder CreateBuilder(EgmMCIState prototype) {
      return new Builder(prototype);
    }
    
    [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
    public sealed partial class Builder : pb::GeneratedBuilder<EgmMCIState, Builder> {
      protected override Builder ThisBuilder {
        get { return this; }
      }
      public Builder() {
        result = DefaultInstance;
        resultIsReadOnly = true;
      }
      internal Builder(EgmMCIState cloneFrom) {
        result = cloneFrom;
        resultIsReadOnly = true;
      }
      
      private bool resultIsReadOnly;
      private EgmMCIState result;
      
      private EgmMCIState PrepareBuilder() {
        if (resultIsReadOnly) {
          EgmMCIState original = result;
          result = new EgmMCIState();
          resultIsReadOnly = false;
          MergeFrom(original);
        }
        return result;
      }
      
      public override bool IsInitialized {
        get { return result.IsInitialized; }
      }
      
      protected override EgmMCIState MessageBeingBuilt {
        get { return PrepareBuilder(); }
      }
      
      public override Builder Clear() {
        result = DefaultInstance;
        resultIsReadOnly = true;
        return this;
      }
      
      public override Builder Clone() {
        if (resultIsReadOnly) {
          return new Builder(result);
        } else {
          return new Builder().MergeFrom(result);
        }
      }
      
      public override pbd::MessageDescriptor DescriptorForType {
        get { return global::abb.egm.EgmMCIState.Descriptor; }
      }
      
      public override EgmMCIState DefaultInstanceForType {
        get { return global::abb.egm.EgmMCIState.DefaultInstance; }
      }
      
      public override EgmMCIState BuildPartial() {
        if (resultIsReadOnly) {
          return result;
        }
        resultIsReadOnly = true;
        return result.MakeReadOnly();
      }
      
      public override Builder MergeFrom(pb::IMessage other) {
        if (other is EgmMCIState) {
          return MergeFrom((EgmMCIState) other);
        } else {
          base.MergeFrom(other);
          return this;
        }
      }
      
      public override Builder MergeFrom(EgmMCIState other) {
        if (other == global::abb.egm.EgmMCIState.DefaultInstance) return this;
        PrepareBuilder();
        if (other.HasState) {
          State = other.State;
        }
        this.MergeUnknownFields(other.UnknownFields);
        return this;
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input) {
        return MergeFrom(input, pb::ExtensionRegistry.Empty);
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
        PrepareBuilder();
        pb::UnknownFieldSet.Builder unknownFields = null;
        uint tag;
        string field_name;
        while (input.ReadTag(out tag, out field_name)) {
          if(tag == 0 && field_name != null) {
            int field_ordinal = global::System.Array.BinarySearch(_egmMCIStateFieldNames, field_name, global::System.StringComparer.Ordinal);
            if(field_ordinal >= 0)
              tag = _egmMCIStateFieldTags[field_ordinal];
            else {
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              continue;
            }
          }
          switch (tag) {
            case 0: {
              throw pb::InvalidProtocolBufferException.InvalidTag();
            }
            default: {
              if (pb::WireFormat.IsEndGroupTag(tag)) {
                if (unknownFields != null) {
                  this.UnknownFields = unknownFields.Build();
                }
                return this;
              }
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              break;
            }
            case 8: {
              object unknown;
              if(input.ReadEnum(ref result.state_, out unknown)) {
                result.hasState = true;
              } else if(unknown is int) {
                if (unknownFields == null) {
                  unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
                }
                unknownFields.MergeVarintField(1, (ulong)(int)unknown);
              }
              break;
            }
          }
        }
        
        if (unknownFields != null) {
          this.UnknownFields = unknownFields.Build();
        }
        return this;
      }
      
      
      public bool HasState {
       get { return result.hasState; }
      }
      public global::abb.egm.EgmMCIState.Types.MCIStateType State {
        get { return result.State; }
        set { SetState(value); }
      }
      public Builder SetState(global::abb.egm.EgmMCIState.Types.MCIStateType value) {
        PrepareBuilder();
        result.hasState = true;
        result.state_ = value;
        return this;
      }
      public Builder ClearState() {
        PrepareBuilder();
        result.hasState = false;
        result.state_ = global::abb.egm.EgmMCIState.Types.MCIStateType.MCI_UNDEFINED;
        return this;
      }
    }
    static EgmMCIState() {
      object.ReferenceEquals(global::abb.egm.Egm.Descriptor, null);
    }
  }
  
  [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
  public sealed partial class EgmRapidCtrlExecState : pb::GeneratedMessage<EgmRapidCtrlExecState, EgmRapidCtrlExecState.Builder> {
    private EgmRapidCtrlExecState() { }
    private static readonly EgmRapidCtrlExecState defaultInstance = new EgmRapidCtrlExecState().MakeReadOnly();
    private static readonly string[] _egmRapidCtrlExecStateFieldNames = new string[] { "state" };
    private static readonly uint[] _egmRapidCtrlExecStateFieldTags = new uint[] { 8 };
    public static EgmRapidCtrlExecState DefaultInstance {
      get { return defaultInstance; }
    }
    
    public override EgmRapidCtrlExecState DefaultInstanceForType {
      get { return DefaultInstance; }
    }
    
    protected override EgmRapidCtrlExecState ThisMessage {
      get { return this; }
    }
    
    public static pbd::MessageDescriptor Descriptor {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmRapidCtrlExecState__Descriptor; }
    }
    
    protected override pb::FieldAccess.FieldAccessorTable<EgmRapidCtrlExecState, EgmRapidCtrlExecState.Builder> InternalFieldAccessors {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmRapidCtrlExecState__FieldAccessorTable; }
    }
    
    #region Nested types
    [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
    public static partial class Types {
      public enum RapidCtrlExecStateType {
        RAPID_UNDEFINED = 0,
        RAPID_STOPPED = 1,
        RAPID_RUNNING = 2,
      }
      
    }
    #endregion
    
    public const int StateFieldNumber = 1;
    private bool hasState;
    private global::abb.egm.EgmRapidCtrlExecState.Types.RapidCtrlExecStateType state_ = global::abb.egm.EgmRapidCtrlExecState.Types.RapidCtrlExecStateType.RAPID_UNDEFINED;
    public bool HasState {
      get { return hasState; }
    }
    public global::abb.egm.EgmRapidCtrlExecState.Types.RapidCtrlExecStateType State {
      get { return state_; }
    }
    
    public override bool IsInitialized {
      get {
        if (!hasState) return false;
        return true;
      }
    }
    
    public override void WriteTo(pb::ICodedOutputStream output) {
      CalcSerializedSize();
      string[] field_names = _egmRapidCtrlExecStateFieldNames;
      if (hasState) {
        output.WriteEnum(1, field_names[0], (int) State, State);
      }
      UnknownFields.WriteTo(output);
    }
    
    private int memoizedSerializedSize = -1;
    public override int SerializedSize {
      get {
        int size = memoizedSerializedSize;
        if (size != -1) return size;
        return CalcSerializedSize();
      }
    }
    
    private int CalcSerializedSize() {
      int size = memoizedSerializedSize;
      if (size != -1) return size;
      
      size = 0;
      if (hasState) {
        size += pb::CodedOutputStream.ComputeEnumSize(1, (int) State);
      }
      size += UnknownFields.SerializedSize;
      memoizedSerializedSize = size;
      return size;
    }
    public static EgmRapidCtrlExecState ParseFrom(pb::ByteString data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmRapidCtrlExecState ParseFrom(pb::ByteString data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmRapidCtrlExecState ParseFrom(byte[] data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmRapidCtrlExecState ParseFrom(byte[] data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmRapidCtrlExecState ParseFrom(global::System.IO.Stream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmRapidCtrlExecState ParseFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    public static EgmRapidCtrlExecState ParseDelimitedFrom(global::System.IO.Stream input) {
      return CreateBuilder().MergeDelimitedFrom(input).BuildParsed();
    }
    public static EgmRapidCtrlExecState ParseDelimitedFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return CreateBuilder().MergeDelimitedFrom(input, extensionRegistry).BuildParsed();
    }
    public static EgmRapidCtrlExecState ParseFrom(pb::ICodedInputStream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmRapidCtrlExecState ParseFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    private EgmRapidCtrlExecState MakeReadOnly() {
      return this;
    }
    
    public static Builder CreateBuilder() { return new Builder(); }
    public override Builder ToBuilder() { return CreateBuilder(this); }
    public override Builder CreateBuilderForType() { return new Builder(); }
    public static Builder CreateBuilder(EgmRapidCtrlExecState prototype) {
      return new Builder(prototype);
    }
    
    [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
    public sealed partial class Builder : pb::GeneratedBuilder<EgmRapidCtrlExecState, Builder> {
      protected override Builder ThisBuilder {
        get { return this; }
      }
      public Builder() {
        result = DefaultInstance;
        resultIsReadOnly = true;
      }
      internal Builder(EgmRapidCtrlExecState cloneFrom) {
        result = cloneFrom;
        resultIsReadOnly = true;
      }
      
      private bool resultIsReadOnly;
      private EgmRapidCtrlExecState result;
      
      private EgmRapidCtrlExecState PrepareBuilder() {
        if (resultIsReadOnly) {
          EgmRapidCtrlExecState original = result;
          result = new EgmRapidCtrlExecState();
          resultIsReadOnly = false;
          MergeFrom(original);
        }
        return result;
      }
      
      public override bool IsInitialized {
        get { return result.IsInitialized; }
      }
      
      protected override EgmRapidCtrlExecState MessageBeingBuilt {
        get { return PrepareBuilder(); }
      }
      
      public override Builder Clear() {
        result = DefaultInstance;
        resultIsReadOnly = true;
        return this;
      }
      
      public override Builder Clone() {
        if (resultIsReadOnly) {
          return new Builder(result);
        } else {
          return new Builder().MergeFrom(result);
        }
      }
      
      public override pbd::MessageDescriptor DescriptorForType {
        get { return global::abb.egm.EgmRapidCtrlExecState.Descriptor; }
      }
      
      public override EgmRapidCtrlExecState DefaultInstanceForType {
        get { return global::abb.egm.EgmRapidCtrlExecState.DefaultInstance; }
      }
      
      public override EgmRapidCtrlExecState BuildPartial() {
        if (resultIsReadOnly) {
          return result;
        }
        resultIsReadOnly = true;
        return result.MakeReadOnly();
      }
      
      public override Builder MergeFrom(pb::IMessage other) {
        if (other is EgmRapidCtrlExecState) {
          return MergeFrom((EgmRapidCtrlExecState) other);
        } else {
          base.MergeFrom(other);
          return this;
        }
      }
      
      public override Builder MergeFrom(EgmRapidCtrlExecState other) {
        if (other == global::abb.egm.EgmRapidCtrlExecState.DefaultInstance) return this;
        PrepareBuilder();
        if (other.HasState) {
          State = other.State;
        }
        this.MergeUnknownFields(other.UnknownFields);
        return this;
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input) {
        return MergeFrom(input, pb::ExtensionRegistry.Empty);
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
        PrepareBuilder();
        pb::UnknownFieldSet.Builder unknownFields = null;
        uint tag;
        string field_name;
        while (input.ReadTag(out tag, out field_name)) {
          if(tag == 0 && field_name != null) {
            int field_ordinal = global::System.Array.BinarySearch(_egmRapidCtrlExecStateFieldNames, field_name, global::System.StringComparer.Ordinal);
            if(field_ordinal >= 0)
              tag = _egmRapidCtrlExecStateFieldTags[field_ordinal];
            else {
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              continue;
            }
          }
          switch (tag) {
            case 0: {
              throw pb::InvalidProtocolBufferException.InvalidTag();
            }
            default: {
              if (pb::WireFormat.IsEndGroupTag(tag)) {
                if (unknownFields != null) {
                  this.UnknownFields = unknownFields.Build();
                }
                return this;
              }
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              break;
            }
            case 8: {
              object unknown;
              if(input.ReadEnum(ref result.state_, out unknown)) {
                result.hasState = true;
              } else if(unknown is int) {
                if (unknownFields == null) {
                  unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
                }
                unknownFields.MergeVarintField(1, (ulong)(int)unknown);
              }
              break;
            }
          }
        }
        
        if (unknownFields != null) {
          this.UnknownFields = unknownFields.Build();
        }
        return this;
      }
      
      
      public bool HasState {
       get { return result.hasState; }
      }
      public global::abb.egm.EgmRapidCtrlExecState.Types.RapidCtrlExecStateType State {
        get { return result.State; }
        set { SetState(value); }
      }
      public Builder SetState(global::abb.egm.EgmRapidCtrlExecState.Types.RapidCtrlExecStateType value) {
        PrepareBuilder();
        result.hasState = true;
        result.state_ = value;
        return this;
      }
      public Builder ClearState() {
        PrepareBuilder();
        result.hasState = false;
        result.state_ = global::abb.egm.EgmRapidCtrlExecState.Types.RapidCtrlExecStateType.RAPID_UNDEFINED;
        return this;
      }
    }
    static EgmRapidCtrlExecState() {
      object.ReferenceEquals(global::abb.egm.Egm.Descriptor, null);
    }
  }
  
  [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
  public sealed partial class EgmTestSignals : pb::GeneratedMessage<EgmTestSignals, EgmTestSignals.Builder> {
    private EgmTestSignals() { }
    private static readonly EgmTestSignals defaultInstance = new EgmTestSignals().MakeReadOnly();
    private static readonly string[] _egmTestSignalsFieldNames = new string[] { "signals" };
    private static readonly uint[] _egmTestSignalsFieldTags = new uint[] { 9 };
    public static EgmTestSignals DefaultInstance {
      get { return defaultInstance; }
    }
    
    public override EgmTestSignals DefaultInstanceForType {
      get { return DefaultInstance; }
    }
    
    protected override EgmTestSignals ThisMessage {
      get { return this; }
    }
    
    public static pbd::MessageDescriptor Descriptor {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmTestSignals__Descriptor; }
    }
    
    protected override pb::FieldAccess.FieldAccessorTable<EgmTestSignals, EgmTestSignals.Builder> InternalFieldAccessors {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmTestSignals__FieldAccessorTable; }
    }
    
    public const int SignalsFieldNumber = 1;
    private pbc::PopsicleList<double> signals_ = new pbc::PopsicleList<double>();
    public scg::IList<double> SignalsList {
      get { return pbc::Lists.AsReadOnly(signals_); }
    }
    public int SignalsCount {
      get { return signals_.Count; }
    }
    public double GetSignals(int index) {
      return signals_[index];
    }
    
    public override bool IsInitialized {
      get {
        return true;
      }
    }
    
    public override void WriteTo(pb::ICodedOutputStream output) {
      CalcSerializedSize();
      string[] field_names = _egmTestSignalsFieldNames;
      if (signals_.Count > 0) {
        output.WriteDoubleArray(1, field_names[0], signals_);
      }
      UnknownFields.WriteTo(output);
    }
    
    private int memoizedSerializedSize = -1;
    public override int SerializedSize {
      get {
        int size = memoizedSerializedSize;
        if (size != -1) return size;
        return CalcSerializedSize();
      }
    }
    
    private int CalcSerializedSize() {
      int size = memoizedSerializedSize;
      if (size != -1) return size;
      
      size = 0;
      {
        int dataSize = 0;
        dataSize = 8 * signals_.Count;
        size += dataSize;
        size += 1 * signals_.Count;
      }
      size += UnknownFields.SerializedSize;
      memoizedSerializedSize = size;
      return size;
    }
    public static EgmTestSignals ParseFrom(pb::ByteString data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmTestSignals ParseFrom(pb::ByteString data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmTestSignals ParseFrom(byte[] data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmTestSignals ParseFrom(byte[] data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmTestSignals ParseFrom(global::System.IO.Stream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmTestSignals ParseFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    public static EgmTestSignals ParseDelimitedFrom(global::System.IO.Stream input) {
      return CreateBuilder().MergeDelimitedFrom(input).BuildParsed();
    }
    public static EgmTestSignals ParseDelimitedFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return CreateBuilder().MergeDelimitedFrom(input, extensionRegistry).BuildParsed();
    }
    public static EgmTestSignals ParseFrom(pb::ICodedInputStream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmTestSignals ParseFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    private EgmTestSignals MakeReadOnly() {
      signals_.MakeReadOnly();
      return this;
    }
    
    public static Builder CreateBuilder() { return new Builder(); }
    public override Builder ToBuilder() { return CreateBuilder(this); }
    public override Builder CreateBuilderForType() { return new Builder(); }
    public static Builder CreateBuilder(EgmTestSignals prototype) {
      return new Builder(prototype);
    }
    
    [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
    public sealed partial class Builder : pb::GeneratedBuilder<EgmTestSignals, Builder> {
      protected override Builder ThisBuilder {
        get { return this; }
      }
      public Builder() {
        result = DefaultInstance;
        resultIsReadOnly = true;
      }
      internal Builder(EgmTestSignals cloneFrom) {
        result = cloneFrom;
        resultIsReadOnly = true;
      }
      
      private bool resultIsReadOnly;
      private EgmTestSignals result;
      
      private EgmTestSignals PrepareBuilder() {
        if (resultIsReadOnly) {
          EgmTestSignals original = result;
          result = new EgmTestSignals();
          resultIsReadOnly = false;
          MergeFrom(original);
        }
        return result;
      }
      
      public override bool IsInitialized {
        get { return result.IsInitialized; }
      }
      
      protected override EgmTestSignals MessageBeingBuilt {
        get { return PrepareBuilder(); }
      }
      
      public override Builder Clear() {
        result = DefaultInstance;
        resultIsReadOnly = true;
        return this;
      }
      
      public override Builder Clone() {
        if (resultIsReadOnly) {
          return new Builder(result);
        } else {
          return new Builder().MergeFrom(result);
        }
      }
      
      public override pbd::MessageDescriptor DescriptorForType {
        get { return global::abb.egm.EgmTestSignals.Descriptor; }
      }
      
      public override EgmTestSignals DefaultInstanceForType {
        get { return global::abb.egm.EgmTestSignals.DefaultInstance; }
      }
      
      public override EgmTestSignals BuildPartial() {
        if (resultIsReadOnly) {
          return result;
        }
        resultIsReadOnly = true;
        return result.MakeReadOnly();
      }
      
      public override Builder MergeFrom(pb::IMessage other) {
        if (other is EgmTestSignals) {
          return MergeFrom((EgmTestSignals) other);
        } else {
          base.MergeFrom(other);
          return this;
        }
      }
      
      public override Builder MergeFrom(EgmTestSignals other) {
        if (other == global::abb.egm.EgmTestSignals.DefaultInstance) return this;
        PrepareBuilder();
        if (other.signals_.Count != 0) {
          result.signals_.Add(other.signals_);
        }
        this.MergeUnknownFields(other.UnknownFields);
        return this;
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input) {
        return MergeFrom(input, pb::ExtensionRegistry.Empty);
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
        PrepareBuilder();
        pb::UnknownFieldSet.Builder unknownFields = null;
        uint tag;
        string field_name;
        while (input.ReadTag(out tag, out field_name)) {
          if(tag == 0 && field_name != null) {
            int field_ordinal = global::System.Array.BinarySearch(_egmTestSignalsFieldNames, field_name, global::System.StringComparer.Ordinal);
            if(field_ordinal >= 0)
              tag = _egmTestSignalsFieldTags[field_ordinal];
            else {
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              continue;
            }
          }
          switch (tag) {
            case 0: {
              throw pb::InvalidProtocolBufferException.InvalidTag();
            }
            default: {
              if (pb::WireFormat.IsEndGroupTag(tag)) {
                if (unknownFields != null) {
                  this.UnknownFields = unknownFields.Build();
                }
                return this;
              }
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              break;
            }
            case 10:
            case 9: {
              input.ReadDoubleArray(tag, field_name, result.signals_);
              break;
            }
          }
        }
        
        if (unknownFields != null) {
          this.UnknownFields = unknownFields.Build();
        }
        return this;
      }
      
      
      public pbc::IPopsicleList<double> SignalsList {
        get { return PrepareBuilder().signals_; }
      }
      public int SignalsCount {
        get { return result.SignalsCount; }
      }
      public double GetSignals(int index) {
        return result.GetSignals(index);
      }
      public Builder SetSignals(int index, double value) {
        PrepareBuilder();
        result.signals_[index] = value;
        return this;
      }
      public Builder AddSignals(double value) {
        PrepareBuilder();
        result.signals_.Add(value);
        return this;
      }
      public Builder AddRangeSignals(scg::IEnumerable<double> values) {
        PrepareBuilder();
        result.signals_.Add(values);
        return this;
      }
      public Builder ClearSignals() {
        PrepareBuilder();
        result.signals_.Clear();
        return this;
      }
    }
    static EgmTestSignals() {
      object.ReferenceEquals(global::abb.egm.Egm.Descriptor, null);
    }
  }
  
  [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
  public sealed partial class EgmRobot : pb::GeneratedMessage<EgmRobot, EgmRobot.Builder> {
    private EgmRobot() { }
    private static readonly EgmRobot defaultInstance = new EgmRobot().MakeReadOnly();
    private static readonly string[] _egmRobotFieldNames = new string[] { "feedBack", "header", "mciConvergenceMet", "mciState", "motorState", "planned", "rapidExecState", "testSignals" };
    private static readonly uint[] _egmRobotFieldTags = new uint[] { 18, 10, 48, 42, 34, 26, 66, 58 };
    public static EgmRobot DefaultInstance {
      get { return defaultInstance; }
    }
    
    public override EgmRobot DefaultInstanceForType {
      get { return DefaultInstance; }
    }
    
    protected override EgmRobot ThisMessage {
      get { return this; }
    }
    
    public static pbd::MessageDescriptor Descriptor {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmRobot__Descriptor; }
    }
    
    protected override pb::FieldAccess.FieldAccessorTable<EgmRobot, EgmRobot.Builder> InternalFieldAccessors {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmRobot__FieldAccessorTable; }
    }
    
    public const int HeaderFieldNumber = 1;
    private bool hasHeader;
    private global::abb.egm.EgmHeader header_;
    public bool HasHeader {
      get { return hasHeader; }
    }
    public global::abb.egm.EgmHeader Header {
      get { return header_ ?? global::abb.egm.EgmHeader.DefaultInstance; }
    }
    
    public const int FeedBackFieldNumber = 2;
    private bool hasFeedBack;
    private global::abb.egm.EgmFeedBack feedBack_;
    public bool HasFeedBack {
      get { return hasFeedBack; }
    }
    public global::abb.egm.EgmFeedBack FeedBack {
      get { return feedBack_ ?? global::abb.egm.EgmFeedBack.DefaultInstance; }
    }
    
    public const int PlannedFieldNumber = 3;
    private bool hasPlanned;
    private global::abb.egm.EgmPlanned planned_;
    public bool HasPlanned {
      get { return hasPlanned; }
    }
    public global::abb.egm.EgmPlanned Planned {
      get { return planned_ ?? global::abb.egm.EgmPlanned.DefaultInstance; }
    }
    
    public const int MotorStateFieldNumber = 4;
    private bool hasMotorState;
    private global::abb.egm.EgmMotorState motorState_;
    public bool HasMotorState {
      get { return hasMotorState; }
    }
    public global::abb.egm.EgmMotorState MotorState {
      get { return motorState_ ?? global::abb.egm.EgmMotorState.DefaultInstance; }
    }
    
    public const int MciStateFieldNumber = 5;
    private bool hasMciState;
    private global::abb.egm.EgmMCIState mciState_;
    public bool HasMciState {
      get { return hasMciState; }
    }
    public global::abb.egm.EgmMCIState MciState {
      get { return mciState_ ?? global::abb.egm.EgmMCIState.DefaultInstance; }
    }
    
    public const int MciConvergenceMetFieldNumber = 6;
    private bool hasMciConvergenceMet;
    private bool mciConvergenceMet_;
    public bool HasMciConvergenceMet {
      get { return hasMciConvergenceMet; }
    }
    public bool MciConvergenceMet {
      get { return mciConvergenceMet_; }
    }
    
    public const int TestSignalsFieldNumber = 7;
    private bool hasTestSignals;
    private global::abb.egm.EgmTestSignals testSignals_;
    public bool HasTestSignals {
      get { return hasTestSignals; }
    }
    public global::abb.egm.EgmTestSignals TestSignals {
      get { return testSignals_ ?? global::abb.egm.EgmTestSignals.DefaultInstance; }
    }
    
    public const int RapidExecStateFieldNumber = 8;
    private bool hasRapidExecState;
    private global::abb.egm.EgmRapidCtrlExecState rapidExecState_;
    public bool HasRapidExecState {
      get { return hasRapidExecState; }
    }
    public global::abb.egm.EgmRapidCtrlExecState RapidExecState {
      get { return rapidExecState_ ?? global::abb.egm.EgmRapidCtrlExecState.DefaultInstance; }
    }
    
    public override bool IsInitialized {
      get {
        if (HasFeedBack) {
          if (!FeedBack.IsInitialized) return false;
        }
        if (HasPlanned) {
          if (!Planned.IsInitialized) return false;
        }
        if (HasMotorState) {
          if (!MotorState.IsInitialized) return false;
        }
        if (HasMciState) {
          if (!MciState.IsInitialized) return false;
        }
        if (HasRapidExecState) {
          if (!RapidExecState.IsInitialized) return false;
        }
        return true;
      }
    }
    
    public override void WriteTo(pb::ICodedOutputStream output) {
      CalcSerializedSize();
      string[] field_names = _egmRobotFieldNames;
      if (hasHeader) {
        output.WriteMessage(1, field_names[1], Header);
      }
      if (hasFeedBack) {
        output.WriteMessage(2, field_names[0], FeedBack);
      }
      if (hasPlanned) {
        output.WriteMessage(3, field_names[5], Planned);
      }
      if (hasMotorState) {
        output.WriteMessage(4, field_names[4], MotorState);
      }
      if (hasMciState) {
        output.WriteMessage(5, field_names[3], MciState);
      }
      if (hasMciConvergenceMet) {
        output.WriteBool(6, field_names[2], MciConvergenceMet);
      }
      if (hasTestSignals) {
        output.WriteMessage(7, field_names[7], TestSignals);
      }
      if (hasRapidExecState) {
        output.WriteMessage(8, field_names[6], RapidExecState);
      }
      UnknownFields.WriteTo(output);
    }
    
    private int memoizedSerializedSize = -1;
    public override int SerializedSize {
      get {
        int size = memoizedSerializedSize;
        if (size != -1) return size;
        return CalcSerializedSize();
      }
    }
    
    private int CalcSerializedSize() {
      int size = memoizedSerializedSize;
      if (size != -1) return size;
      
      size = 0;
      if (hasHeader) {
        size += pb::CodedOutputStream.ComputeMessageSize(1, Header);
      }
      if (hasFeedBack) {
        size += pb::CodedOutputStream.ComputeMessageSize(2, FeedBack);
      }
      if (hasPlanned) {
        size += pb::CodedOutputStream.ComputeMessageSize(3, Planned);
      }
      if (hasMotorState) {
        size += pb::CodedOutputStream.ComputeMessageSize(4, MotorState);
      }
      if (hasMciState) {
        size += pb::CodedOutputStream.ComputeMessageSize(5, MciState);
      }
      if (hasMciConvergenceMet) {
        size += pb::CodedOutputStream.ComputeBoolSize(6, MciConvergenceMet);
      }
      if (hasTestSignals) {
        size += pb::CodedOutputStream.ComputeMessageSize(7, TestSignals);
      }
      if (hasRapidExecState) {
        size += pb::CodedOutputStream.ComputeMessageSize(8, RapidExecState);
      }
      size += UnknownFields.SerializedSize;
      memoizedSerializedSize = size;
      return size;
    }
    public static EgmRobot ParseFrom(pb::ByteString data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmRobot ParseFrom(pb::ByteString data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmRobot ParseFrom(byte[] data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmRobot ParseFrom(byte[] data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmRobot ParseFrom(global::System.IO.Stream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmRobot ParseFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    public static EgmRobot ParseDelimitedFrom(global::System.IO.Stream input) {
      return CreateBuilder().MergeDelimitedFrom(input).BuildParsed();
    }
    public static EgmRobot ParseDelimitedFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return CreateBuilder().MergeDelimitedFrom(input, extensionRegistry).BuildParsed();
    }
    public static EgmRobot ParseFrom(pb::ICodedInputStream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmRobot ParseFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    private EgmRobot MakeReadOnly() {
      return this;
    }
    
    public static Builder CreateBuilder() { return new Builder(); }
    public override Builder ToBuilder() { return CreateBuilder(this); }
    public override Builder CreateBuilderForType() { return new Builder(); }
    public static Builder CreateBuilder(EgmRobot prototype) {
      return new Builder(prototype);
    }
    
    [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
    public sealed partial class Builder : pb::GeneratedBuilder<EgmRobot, Builder> {
      protected override Builder ThisBuilder {
        get { return this; }
      }
      public Builder() {
        result = DefaultInstance;
        resultIsReadOnly = true;
      }
      internal Builder(EgmRobot cloneFrom) {
        result = cloneFrom;
        resultIsReadOnly = true;
      }
      
      private bool resultIsReadOnly;
      private EgmRobot result;
      
      private EgmRobot PrepareBuilder() {
        if (resultIsReadOnly) {
          EgmRobot original = result;
          result = new EgmRobot();
          resultIsReadOnly = false;
          MergeFrom(original);
        }
        return result;
      }
      
      public override bool IsInitialized {
        get { return result.IsInitialized; }
      }
      
      protected override EgmRobot MessageBeingBuilt {
        get { return PrepareBuilder(); }
      }
      
      public override Builder Clear() {
        result = DefaultInstance;
        resultIsReadOnly = true;
        return this;
      }
      
      public override Builder Clone() {
        if (resultIsReadOnly) {
          return new Builder(result);
        } else {
          return new Builder().MergeFrom(result);
        }
      }
      
      public override pbd::MessageDescriptor DescriptorForType {
        get { return global::abb.egm.EgmRobot.Descriptor; }
      }
      
      public override EgmRobot DefaultInstanceForType {
        get { return global::abb.egm.EgmRobot.DefaultInstance; }
      }
      
      public override EgmRobot BuildPartial() {
        if (resultIsReadOnly) {
          return result;
        }
        resultIsReadOnly = true;
        return result.MakeReadOnly();
      }
      
      public override Builder MergeFrom(pb::IMessage other) {
        if (other is EgmRobot) {
          return MergeFrom((EgmRobot) other);
        } else {
          base.MergeFrom(other);
          return this;
        }
      }
      
      public override Builder MergeFrom(EgmRobot other) {
        if (other == global::abb.egm.EgmRobot.DefaultInstance) return this;
        PrepareBuilder();
        if (other.HasHeader) {
          MergeHeader(other.Header);
        }
        if (other.HasFeedBack) {
          MergeFeedBack(other.FeedBack);
        }
        if (other.HasPlanned) {
          MergePlanned(other.Planned);
        }
        if (other.HasMotorState) {
          MergeMotorState(other.MotorState);
        }
        if (other.HasMciState) {
          MergeMciState(other.MciState);
        }
        if (other.HasMciConvergenceMet) {
          MciConvergenceMet = other.MciConvergenceMet;
        }
        if (other.HasTestSignals) {
          MergeTestSignals(other.TestSignals);
        }
        if (other.HasRapidExecState) {
          MergeRapidExecState(other.RapidExecState);
        }
        this.MergeUnknownFields(other.UnknownFields);
        return this;
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input) {
        return MergeFrom(input, pb::ExtensionRegistry.Empty);
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
        PrepareBuilder();
        pb::UnknownFieldSet.Builder unknownFields = null;
        uint tag;
        string field_name;
        while (input.ReadTag(out tag, out field_name)) {
          if(tag == 0 && field_name != null) {
            int field_ordinal = global::System.Array.BinarySearch(_egmRobotFieldNames, field_name, global::System.StringComparer.Ordinal);
            if(field_ordinal >= 0)
              tag = _egmRobotFieldTags[field_ordinal];
            else {
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              continue;
            }
          }
          switch (tag) {
            case 0: {
              throw pb::InvalidProtocolBufferException.InvalidTag();
            }
            default: {
              if (pb::WireFormat.IsEndGroupTag(tag)) {
                if (unknownFields != null) {
                  this.UnknownFields = unknownFields.Build();
                }
                return this;
              }
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              break;
            }
            case 10: {
              global::abb.egm.EgmHeader.Builder subBuilder = global::abb.egm.EgmHeader.CreateBuilder();
              if (result.hasHeader) {
                subBuilder.MergeFrom(Header);
              }
              input.ReadMessage(subBuilder, extensionRegistry);
              Header = subBuilder.BuildPartial();
              break;
            }
            case 18: {
              global::abb.egm.EgmFeedBack.Builder subBuilder = global::abb.egm.EgmFeedBack.CreateBuilder();
              if (result.hasFeedBack) {
                subBuilder.MergeFrom(FeedBack);
              }
              input.ReadMessage(subBuilder, extensionRegistry);
              FeedBack = subBuilder.BuildPartial();
              break;
            }
            case 26: {
              global::abb.egm.EgmPlanned.Builder subBuilder = global::abb.egm.EgmPlanned.CreateBuilder();
              if (result.hasPlanned) {
                subBuilder.MergeFrom(Planned);
              }
              input.ReadMessage(subBuilder, extensionRegistry);
              Planned = subBuilder.BuildPartial();
              break;
            }
            case 34: {
              global::abb.egm.EgmMotorState.Builder subBuilder = global::abb.egm.EgmMotorState.CreateBuilder();
              if (result.hasMotorState) {
                subBuilder.MergeFrom(MotorState);
              }
              input.ReadMessage(subBuilder, extensionRegistry);
              MotorState = subBuilder.BuildPartial();
              break;
            }
            case 42: {
              global::abb.egm.EgmMCIState.Builder subBuilder = global::abb.egm.EgmMCIState.CreateBuilder();
              if (result.hasMciState) {
                subBuilder.MergeFrom(MciState);
              }
              input.ReadMessage(subBuilder, extensionRegistry);
              MciState = subBuilder.BuildPartial();
              break;
            }
            case 48: {
              result.hasMciConvergenceMet = input.ReadBool(ref result.mciConvergenceMet_);
              break;
            }
            case 58: {
              global::abb.egm.EgmTestSignals.Builder subBuilder = global::abb.egm.EgmTestSignals.CreateBuilder();
              if (result.hasTestSignals) {
                subBuilder.MergeFrom(TestSignals);
              }
              input.ReadMessage(subBuilder, extensionRegistry);
              TestSignals = subBuilder.BuildPartial();
              break;
            }
            case 66: {
              global::abb.egm.EgmRapidCtrlExecState.Builder subBuilder = global::abb.egm.EgmRapidCtrlExecState.CreateBuilder();
              if (result.hasRapidExecState) {
                subBuilder.MergeFrom(RapidExecState);
              }
              input.ReadMessage(subBuilder, extensionRegistry);
              RapidExecState = subBuilder.BuildPartial();
              break;
            }
          }
        }
        
        if (unknownFields != null) {
          this.UnknownFields = unknownFields.Build();
        }
        return this;
      }
      
      
      public bool HasHeader {
       get { return result.hasHeader; }
      }
      public global::abb.egm.EgmHeader Header {
        get { return result.Header; }
        set { SetHeader(value); }
      }
      public Builder SetHeader(global::abb.egm.EgmHeader value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        result.hasHeader = true;
        result.header_ = value;
        return this;
      }
      public Builder SetHeader(global::abb.egm.EgmHeader.Builder builderForValue) {
        pb::ThrowHelper.ThrowIfNull(builderForValue, "builderForValue");
        PrepareBuilder();
        result.hasHeader = true;
        result.header_ = builderForValue.Build();
        return this;
      }
      public Builder MergeHeader(global::abb.egm.EgmHeader value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        if (result.hasHeader &&
            result.header_ != global::abb.egm.EgmHeader.DefaultInstance) {
            result.header_ = global::abb.egm.EgmHeader.CreateBuilder(result.header_).MergeFrom(value).BuildPartial();
        } else {
          result.header_ = value;
        }
        result.hasHeader = true;
        return this;
      }
      public Builder ClearHeader() {
        PrepareBuilder();
        result.hasHeader = false;
        result.header_ = null;
        return this;
      }
      
      public bool HasFeedBack {
       get { return result.hasFeedBack; }
      }
      public global::abb.egm.EgmFeedBack FeedBack {
        get { return result.FeedBack; }
        set { SetFeedBack(value); }
      }
      public Builder SetFeedBack(global::abb.egm.EgmFeedBack value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        result.hasFeedBack = true;
        result.feedBack_ = value;
        return this;
      }
      public Builder SetFeedBack(global::abb.egm.EgmFeedBack.Builder builderForValue) {
        pb::ThrowHelper.ThrowIfNull(builderForValue, "builderForValue");
        PrepareBuilder();
        result.hasFeedBack = true;
        result.feedBack_ = builderForValue.Build();
        return this;
      }
      public Builder MergeFeedBack(global::abb.egm.EgmFeedBack value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        if (result.hasFeedBack &&
            result.feedBack_ != global::abb.egm.EgmFeedBack.DefaultInstance) {
            result.feedBack_ = global::abb.egm.EgmFeedBack.CreateBuilder(result.feedBack_).MergeFrom(value).BuildPartial();
        } else {
          result.feedBack_ = value;
        }
        result.hasFeedBack = true;
        return this;
      }
      public Builder ClearFeedBack() {
        PrepareBuilder();
        result.hasFeedBack = false;
        result.feedBack_ = null;
        return this;
      }
      
      public bool HasPlanned {
       get { return result.hasPlanned; }
      }
      public global::abb.egm.EgmPlanned Planned {
        get { return result.Planned; }
        set { SetPlanned(value); }
      }
      public Builder SetPlanned(global::abb.egm.EgmPlanned value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        result.hasPlanned = true;
        result.planned_ = value;
        return this;
      }
      public Builder SetPlanned(global::abb.egm.EgmPlanned.Builder builderForValue) {
        pb::ThrowHelper.ThrowIfNull(builderForValue, "builderForValue");
        PrepareBuilder();
        result.hasPlanned = true;
        result.planned_ = builderForValue.Build();
        return this;
      }
      public Builder MergePlanned(global::abb.egm.EgmPlanned value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        if (result.hasPlanned &&
            result.planned_ != global::abb.egm.EgmPlanned.DefaultInstance) {
            result.planned_ = global::abb.egm.EgmPlanned.CreateBuilder(result.planned_).MergeFrom(value).BuildPartial();
        } else {
          result.planned_ = value;
        }
        result.hasPlanned = true;
        return this;
      }
      public Builder ClearPlanned() {
        PrepareBuilder();
        result.hasPlanned = false;
        result.planned_ = null;
        return this;
      }
      
      public bool HasMotorState {
       get { return result.hasMotorState; }
      }
      public global::abb.egm.EgmMotorState MotorState {
        get { return result.MotorState; }
        set { SetMotorState(value); }
      }
      public Builder SetMotorState(global::abb.egm.EgmMotorState value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        result.hasMotorState = true;
        result.motorState_ = value;
        return this;
      }
      public Builder SetMotorState(global::abb.egm.EgmMotorState.Builder builderForValue) {
        pb::ThrowHelper.ThrowIfNull(builderForValue, "builderForValue");
        PrepareBuilder();
        result.hasMotorState = true;
        result.motorState_ = builderForValue.Build();
        return this;
      }
      public Builder MergeMotorState(global::abb.egm.EgmMotorState value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        if (result.hasMotorState &&
            result.motorState_ != global::abb.egm.EgmMotorState.DefaultInstance) {
            result.motorState_ = global::abb.egm.EgmMotorState.CreateBuilder(result.motorState_).MergeFrom(value).BuildPartial();
        } else {
          result.motorState_ = value;
        }
        result.hasMotorState = true;
        return this;
      }
      public Builder ClearMotorState() {
        PrepareBuilder();
        result.hasMotorState = false;
        result.motorState_ = null;
        return this;
      }
      
      public bool HasMciState {
       get { return result.hasMciState; }
      }
      public global::abb.egm.EgmMCIState MciState {
        get { return result.MciState; }
        set { SetMciState(value); }
      }
      public Builder SetMciState(global::abb.egm.EgmMCIState value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        result.hasMciState = true;
        result.mciState_ = value;
        return this;
      }
      public Builder SetMciState(global::abb.egm.EgmMCIState.Builder builderForValue) {
        pb::ThrowHelper.ThrowIfNull(builderForValue, "builderForValue");
        PrepareBuilder();
        result.hasMciState = true;
        result.mciState_ = builderForValue.Build();
        return this;
      }
      public Builder MergeMciState(global::abb.egm.EgmMCIState value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        if (result.hasMciState &&
            result.mciState_ != global::abb.egm.EgmMCIState.DefaultInstance) {
            result.mciState_ = global::abb.egm.EgmMCIState.CreateBuilder(result.mciState_).MergeFrom(value).BuildPartial();
        } else {
          result.mciState_ = value;
        }
        result.hasMciState = true;
        return this;
      }
      public Builder ClearMciState() {
        PrepareBuilder();
        result.hasMciState = false;
        result.mciState_ = null;
        return this;
      }
      
      public bool HasMciConvergenceMet {
        get { return result.hasMciConvergenceMet; }
      }
      public bool MciConvergenceMet {
        get { return result.MciConvergenceMet; }
        set { SetMciConvergenceMet(value); }
      }
      public Builder SetMciConvergenceMet(bool value) {
        PrepareBuilder();
        result.hasMciConvergenceMet = true;
        result.mciConvergenceMet_ = value;
        return this;
      }
      public Builder ClearMciConvergenceMet() {
        PrepareBuilder();
        result.hasMciConvergenceMet = false;
        result.mciConvergenceMet_ = false;
        return this;
      }
      
      public bool HasTestSignals {
       get { return result.hasTestSignals; }
      }
      public global::abb.egm.EgmTestSignals TestSignals {
        get { return result.TestSignals; }
        set { SetTestSignals(value); }
      }
      public Builder SetTestSignals(global::abb.egm.EgmTestSignals value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        result.hasTestSignals = true;
        result.testSignals_ = value;
        return this;
      }
      public Builder SetTestSignals(global::abb.egm.EgmTestSignals.Builder builderForValue) {
        pb::ThrowHelper.ThrowIfNull(builderForValue, "builderForValue");
        PrepareBuilder();
        result.hasTestSignals = true;
        result.testSignals_ = builderForValue.Build();
        return this;
      }
      public Builder MergeTestSignals(global::abb.egm.EgmTestSignals value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        if (result.hasTestSignals &&
            result.testSignals_ != global::abb.egm.EgmTestSignals.DefaultInstance) {
            result.testSignals_ = global::abb.egm.EgmTestSignals.CreateBuilder(result.testSignals_).MergeFrom(value).BuildPartial();
        } else {
          result.testSignals_ = value;
        }
        result.hasTestSignals = true;
        return this;
      }
      public Builder ClearTestSignals() {
        PrepareBuilder();
        result.hasTestSignals = false;
        result.testSignals_ = null;
        return this;
      }
      
      public bool HasRapidExecState {
       get { return result.hasRapidExecState; }
      }
      public global::abb.egm.EgmRapidCtrlExecState RapidExecState {
        get { return result.RapidExecState; }
        set { SetRapidExecState(value); }
      }
      public Builder SetRapidExecState(global::abb.egm.EgmRapidCtrlExecState value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        result.hasRapidExecState = true;
        result.rapidExecState_ = value;
        return this;
      }
      public Builder SetRapidExecState(global::abb.egm.EgmRapidCtrlExecState.Builder builderForValue) {
        pb::ThrowHelper.ThrowIfNull(builderForValue, "builderForValue");
        PrepareBuilder();
        result.hasRapidExecState = true;
        result.rapidExecState_ = builderForValue.Build();
        return this;
      }
      public Builder MergeRapidExecState(global::abb.egm.EgmRapidCtrlExecState value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        if (result.hasRapidExecState &&
            result.rapidExecState_ != global::abb.egm.EgmRapidCtrlExecState.DefaultInstance) {
            result.rapidExecState_ = global::abb.egm.EgmRapidCtrlExecState.CreateBuilder(result.rapidExecState_).MergeFrom(value).BuildPartial();
        } else {
          result.rapidExecState_ = value;
        }
        result.hasRapidExecState = true;
        return this;
      }
      public Builder ClearRapidExecState() {
        PrepareBuilder();
        result.hasRapidExecState = false;
        result.rapidExecState_ = null;
        return this;
      }
    }
    static EgmRobot() {
      object.ReferenceEquals(global::abb.egm.Egm.Descriptor, null);
    }
  }
  
  [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
  public sealed partial class EgmSensor : pb::GeneratedMessage<EgmSensor, EgmSensor.Builder> {
    private EgmSensor() { }
    private static readonly EgmSensor defaultInstance = new EgmSensor().MakeReadOnly();
    private static readonly string[] _egmSensorFieldNames = new string[] { "header", "planned", "speedRef" };
    private static readonly uint[] _egmSensorFieldTags = new uint[] { 10, 18, 26 };
    public static EgmSensor DefaultInstance {
      get { return defaultInstance; }
    }
    
    public override EgmSensor DefaultInstanceForType {
      get { return DefaultInstance; }
    }
    
    protected override EgmSensor ThisMessage {
      get { return this; }
    }
    
    public static pbd::MessageDescriptor Descriptor {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmSensor__Descriptor; }
    }
    
    protected override pb::FieldAccess.FieldAccessorTable<EgmSensor, EgmSensor.Builder> InternalFieldAccessors {
      get { return global::abb.egm.Egm.internal__static_abb_egm_EgmSensor__FieldAccessorTable; }
    }
    
    public const int HeaderFieldNumber = 1;
    private bool hasHeader;
    private global::abb.egm.EgmHeader header_;
    public bool HasHeader {
      get { return hasHeader; }
    }
    public global::abb.egm.EgmHeader Header {
      get { return header_ ?? global::abb.egm.EgmHeader.DefaultInstance; }
    }
    
    public const int PlannedFieldNumber = 2;
    private bool hasPlanned;
    private global::abb.egm.EgmPlanned planned_;
    public bool HasPlanned {
      get { return hasPlanned; }
    }
    public global::abb.egm.EgmPlanned Planned {
      get { return planned_ ?? global::abb.egm.EgmPlanned.DefaultInstance; }
    }
    
    public const int SpeedRefFieldNumber = 3;
    private bool hasSpeedRef;
    private global::abb.egm.EgmSpeedRef speedRef_;
    public bool HasSpeedRef {
      get { return hasSpeedRef; }
    }
    public global::abb.egm.EgmSpeedRef SpeedRef {
      get { return speedRef_ ?? global::abb.egm.EgmSpeedRef.DefaultInstance; }
    }
    
    public override bool IsInitialized {
      get {
        if (HasPlanned) {
          if (!Planned.IsInitialized) return false;
        }
        return true;
      }
    }
    
    public override void WriteTo(pb::ICodedOutputStream output) {
      CalcSerializedSize();
      string[] field_names = _egmSensorFieldNames;
      if (hasHeader) {
        output.WriteMessage(1, field_names[0], Header);
      }
      if (hasPlanned) {
        output.WriteMessage(2, field_names[1], Planned);
      }
      if (hasSpeedRef) {
        output.WriteMessage(3, field_names[2], SpeedRef);
      }
      UnknownFields.WriteTo(output);
    }
    
    private int memoizedSerializedSize = -1;
    public override int SerializedSize {
      get {
        int size = memoizedSerializedSize;
        if (size != -1) return size;
        return CalcSerializedSize();
      }
    }
    
    private int CalcSerializedSize() {
      int size = memoizedSerializedSize;
      if (size != -1) return size;
      
      size = 0;
      if (hasHeader) {
        size += pb::CodedOutputStream.ComputeMessageSize(1, Header);
      }
      if (hasPlanned) {
        size += pb::CodedOutputStream.ComputeMessageSize(2, Planned);
      }
      if (hasSpeedRef) {
        size += pb::CodedOutputStream.ComputeMessageSize(3, SpeedRef);
      }
      size += UnknownFields.SerializedSize;
      memoizedSerializedSize = size;
      return size;
    }
    public static EgmSensor ParseFrom(pb::ByteString data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmSensor ParseFrom(pb::ByteString data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmSensor ParseFrom(byte[] data) {
      return ((Builder) CreateBuilder().MergeFrom(data)).BuildParsed();
    }
    public static EgmSensor ParseFrom(byte[] data, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(data, extensionRegistry)).BuildParsed();
    }
    public static EgmSensor ParseFrom(global::System.IO.Stream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmSensor ParseFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    public static EgmSensor ParseDelimitedFrom(global::System.IO.Stream input) {
      return CreateBuilder().MergeDelimitedFrom(input).BuildParsed();
    }
    public static EgmSensor ParseDelimitedFrom(global::System.IO.Stream input, pb::ExtensionRegistry extensionRegistry) {
      return CreateBuilder().MergeDelimitedFrom(input, extensionRegistry).BuildParsed();
    }
    public static EgmSensor ParseFrom(pb::ICodedInputStream input) {
      return ((Builder) CreateBuilder().MergeFrom(input)).BuildParsed();
    }
    public static EgmSensor ParseFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
      return ((Builder) CreateBuilder().MergeFrom(input, extensionRegistry)).BuildParsed();
    }
    private EgmSensor MakeReadOnly() {
      return this;
    }
    
    public static Builder CreateBuilder() { return new Builder(); }
    public override Builder ToBuilder() { return CreateBuilder(this); }
    public override Builder CreateBuilderForType() { return new Builder(); }
    public static Builder CreateBuilder(EgmSensor prototype) {
      return new Builder(prototype);
    }
    
    [global::System.Diagnostics.DebuggerNonUserCodeAttribute()]
    public sealed partial class Builder : pb::GeneratedBuilder<EgmSensor, Builder> {
      protected override Builder ThisBuilder {
        get { return this; }
      }
      public Builder() {
        result = DefaultInstance;
        resultIsReadOnly = true;
      }
      internal Builder(EgmSensor cloneFrom) {
        result = cloneFrom;
        resultIsReadOnly = true;
      }
      
      private bool resultIsReadOnly;
      private EgmSensor result;
      
      private EgmSensor PrepareBuilder() {
        if (resultIsReadOnly) {
          EgmSensor original = result;
          result = new EgmSensor();
          resultIsReadOnly = false;
          MergeFrom(original);
        }
        return result;
      }
      
      public override bool IsInitialized {
        get { return result.IsInitialized; }
      }
      
      protected override EgmSensor MessageBeingBuilt {
        get { return PrepareBuilder(); }
      }
      
      public override Builder Clear() {
        result = DefaultInstance;
        resultIsReadOnly = true;
        return this;
      }
      
      public override Builder Clone() {
        if (resultIsReadOnly) {
          return new Builder(result);
        } else {
          return new Builder().MergeFrom(result);
        }
      }
      
      public override pbd::MessageDescriptor DescriptorForType {
        get { return global::abb.egm.EgmSensor.Descriptor; }
      }
      
      public override EgmSensor DefaultInstanceForType {
        get { return global::abb.egm.EgmSensor.DefaultInstance; }
      }
      
      public override EgmSensor BuildPartial() {
        if (resultIsReadOnly) {
          return result;
        }
        resultIsReadOnly = true;
        return result.MakeReadOnly();
      }
      
      public override Builder MergeFrom(pb::IMessage other) {
        if (other is EgmSensor) {
          return MergeFrom((EgmSensor) other);
        } else {
          base.MergeFrom(other);
          return this;
        }
      }
      
      public override Builder MergeFrom(EgmSensor other) {
        if (other == global::abb.egm.EgmSensor.DefaultInstance) return this;
        PrepareBuilder();
        if (other.HasHeader) {
          MergeHeader(other.Header);
        }
        if (other.HasPlanned) {
          MergePlanned(other.Planned);
        }
        if (other.HasSpeedRef) {
          MergeSpeedRef(other.SpeedRef);
        }
        this.MergeUnknownFields(other.UnknownFields);
        return this;
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input) {
        return MergeFrom(input, pb::ExtensionRegistry.Empty);
      }
      
      public override Builder MergeFrom(pb::ICodedInputStream input, pb::ExtensionRegistry extensionRegistry) {
        PrepareBuilder();
        pb::UnknownFieldSet.Builder unknownFields = null;
        uint tag;
        string field_name;
        while (input.ReadTag(out tag, out field_name)) {
          if(tag == 0 && field_name != null) {
            int field_ordinal = global::System.Array.BinarySearch(_egmSensorFieldNames, field_name, global::System.StringComparer.Ordinal);
            if(field_ordinal >= 0)
              tag = _egmSensorFieldTags[field_ordinal];
            else {
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              continue;
            }
          }
          switch (tag) {
            case 0: {
              throw pb::InvalidProtocolBufferException.InvalidTag();
            }
            default: {
              if (pb::WireFormat.IsEndGroupTag(tag)) {
                if (unknownFields != null) {
                  this.UnknownFields = unknownFields.Build();
                }
                return this;
              }
              if (unknownFields == null) {
                unknownFields = pb::UnknownFieldSet.CreateBuilder(this.UnknownFields);
              }
              ParseUnknownField(input, unknownFields, extensionRegistry, tag, field_name);
              break;
            }
            case 10: {
              global::abb.egm.EgmHeader.Builder subBuilder = global::abb.egm.EgmHeader.CreateBuilder();
              if (result.hasHeader) {
                subBuilder.MergeFrom(Header);
              }
              input.ReadMessage(subBuilder, extensionRegistry);
              Header = subBuilder.BuildPartial();
              break;
            }
            case 18: {
              global::abb.egm.EgmPlanned.Builder subBuilder = global::abb.egm.EgmPlanned.CreateBuilder();
              if (result.hasPlanned) {
                subBuilder.MergeFrom(Planned);
              }
              input.ReadMessage(subBuilder, extensionRegistry);
              Planned = subBuilder.BuildPartial();
              break;
            }
            case 26: {
              global::abb.egm.EgmSpeedRef.Builder subBuilder = global::abb.egm.EgmSpeedRef.CreateBuilder();
              if (result.hasSpeedRef) {
                subBuilder.MergeFrom(SpeedRef);
              }
              input.ReadMessage(subBuilder, extensionRegistry);
              SpeedRef = subBuilder.BuildPartial();
              break;
            }
          }
        }
        
        if (unknownFields != null) {
          this.UnknownFields = unknownFields.Build();
        }
        return this;
      }
      
      
      public bool HasHeader {
       get { return result.hasHeader; }
      }
      public global::abb.egm.EgmHeader Header {
        get { return result.Header; }
        set { SetHeader(value); }
      }
      public Builder SetHeader(global::abb.egm.EgmHeader value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        result.hasHeader = true;
        result.header_ = value;
        return this;
      }
      public Builder SetHeader(global::abb.egm.EgmHeader.Builder builderForValue) {
        pb::ThrowHelper.ThrowIfNull(builderForValue, "builderForValue");
        PrepareBuilder();
        result.hasHeader = true;
        result.header_ = builderForValue.Build();
        return this;
      }
      public Builder MergeHeader(global::abb.egm.EgmHeader value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        if (result.hasHeader &&
            result.header_ != global::abb.egm.EgmHeader.DefaultInstance) {
            result.header_ = global::abb.egm.EgmHeader.CreateBuilder(result.header_).MergeFrom(value).BuildPartial();
        } else {
          result.header_ = value;
        }
        result.hasHeader = true;
        return this;
      }
      public Builder ClearHeader() {
        PrepareBuilder();
        result.hasHeader = false;
        result.header_ = null;
        return this;
      }
      
      public bool HasPlanned {
       get { return result.hasPlanned; }
      }
      public global::abb.egm.EgmPlanned Planned {
        get { return result.Planned; }
        set { SetPlanned(value); }
      }
      public Builder SetPlanned(global::abb.egm.EgmPlanned value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        result.hasPlanned = true;
        result.planned_ = value;
        return this;
      }
      public Builder SetPlanned(global::abb.egm.EgmPlanned.Builder builderForValue) {
        pb::ThrowHelper.ThrowIfNull(builderForValue, "builderForValue");
        PrepareBuilder();
        result.hasPlanned = true;
        result.planned_ = builderForValue.Build();
        return this;
      }
      public Builder MergePlanned(global::abb.egm.EgmPlanned value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        if (result.hasPlanned &&
            result.planned_ != global::abb.egm.EgmPlanned.DefaultInstance) {
            result.planned_ = global::abb.egm.EgmPlanned.CreateBuilder(result.planned_).MergeFrom(value).BuildPartial();
        } else {
          result.planned_ = value;
        }
        result.hasPlanned = true;
        return this;
      }
      public Builder ClearPlanned() {
        PrepareBuilder();
        result.hasPlanned = false;
        result.planned_ = null;
        return this;
      }
      
      public bool HasSpeedRef {
       get { return result.hasSpeedRef; }
      }
      public global::abb.egm.EgmSpeedRef SpeedRef {
        get { return result.SpeedRef; }
        set { SetSpeedRef(value); }
      }
      public Builder SetSpeedRef(global::abb.egm.EgmSpeedRef value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        result.hasSpeedRef = true;
        result.speedRef_ = value;
        return this;
      }
      public Builder SetSpeedRef(global::abb.egm.EgmSpeedRef.Builder builderForValue) {
        pb::ThrowHelper.ThrowIfNull(builderForValue, "builderForValue");
        PrepareBuilder();
        result.hasSpeedRef = true;
        result.speedRef_ = builderForValue.Build();
        return this;
      }
      public Builder MergeSpeedRef(global::abb.egm.EgmSpeedRef value) {
        pb::ThrowHelper.ThrowIfNull(value, "value");
        PrepareBuilder();
        if (result.hasSpeedRef &&
            result.speedRef_ != global::abb.egm.EgmSpeedRef.DefaultInstance) {
            result.speedRef_ = global::abb.egm.EgmSpeedRef.CreateBuilder(result.speedRef_).MergeFrom(value).BuildPartial();
        } else {
          result.speedRef_ = value;
        }
        result.hasSpeedRef = true;
        return this;
      }
      public Builder ClearSpeedRef() {
        PrepareBuilder();
        result.hasSpeedRef = false;
        result.speedRef_ = null;
        return this;
      }
    }
    static EgmSensor() {
      object.ReferenceEquals(global::abb.egm.Egm.Descriptor, null);
    }
  }
  
  #endregion
  
}

#endregion Designer generated code







src/ExternalGuidedMotion.csproj

 
   
   
     Debug
     AnyCPU
     {670336B1-D70F-4647-9E49-57B6C1214C04}
     Exe
     Properties
     ExternalGuidedMotion
     ExternalGuidedMotion
     v4.5.2
     512
     true
     false
     publish\
     true
     Disk
     false
     Foreground
     7
     Days
     false
     false
     true
     0
     1.0.0.%2a
     false
     true
  
   
     AnyCPU
     true
     full
     false
     bin\Debug\
     DEBUG;TRACE
     prompt
     4
  
   
     AnyCPU
     pdbonly
     true
     bin\Release\
     TRACE
     prompt
     4
  
   
     
       ..\..\..\..\..\..\EGM\EgmTestApp\packages\Google.ProtocolBuffers.2.4.1.555\lib\net40\Google.ProtocolBuffers.dll
    
     
       ..\..\..\..\..\..\EGM\EgmTestApp\packages\Google.ProtocolBuffers.2.4.1.555\lib\net40\Google.ProtocolBuffers.Serialization.dll
    
     
       packages\MathNet.Numerics.3.11.0\lib\net40\MathNet.Numerics.dll
       True
    
     
       packages\Microsoft.Bcl.Async.1.0.168\lib\net40\Microsoft.Threading.Tasks.dll
       True
    
     
       packages\Microsoft.Bcl.Async.1.0.168\lib\net40\Microsoft.Threading.Tasks.Extensions.dll
       True
    
     
       packages\Microsoft.Bcl.Async.1.0.168\lib\net40\Microsoft.Threading.Tasks.Extensions.Desktop.dll
       True
    
     
     
     
     
     
     
       packages\Microsoft.Net.Http.2.2.20\lib\net45\System.Net.Http.Extensions.dll
       True
    
     
       packages\Microsoft.Net.Http.2.2.20\lib\net45\System.Net.Http.Primitives.dll
       True
    
     
     
     
       packages\Rx-Core.2.2.2\lib\net45\System.Reactive.Core.dll
       True
    
     
       packages\Rx-Interfaces.2.2.2\lib\net45\System.Reactive.Interfaces.dll
       True
    
     
       packages\Rx-Linq.2.2.2\lib\net45\System.Reactive.Linq.dll
       True
    
     
       packages\Rx-PlatformServices.2.2.2\lib\net45\System.Reactive.PlatformServices.dll
       True
    
     
     
     
     
     
     
     
     
  
   
     
     
     
     
     
     
     
     
     
     
  
   
     
     
  
   
     
       False
       Microsoft .NET Framework 4.5.2 %28x86 and x64%29
       true
    
     
       False
       .NET Framework 3.5 SP1
       false
    
  
   
     
       {00020430-0000-0000-C000-000000000046}
       2
       0
       0
       primary
       False
       True
    
  
   
     
  
   
   
   
     
     
  
  







src/ExternalGuidedMotion.sln


Microsoft Visual Studio Solution File, Format Version 12.00
# Visual Studio 14
VisualStudioVersion = 14.0.24720.0
MinimumVisualStudioVersion = 10.0.40219.1
Project("{FAE04EC0-301F-11D3-BF4B-00C04F79EFBC}") = "ExternalGuidedMotion", "ExternalGuidedMotion.csproj", "{670336B1-D70F-4647-9E49-57B6C1214C04}"
EndProject
Project("{FAE04EC0-301F-11D3-BF4B-00C04F79EFBC}") = "EgmTest", "..\testing\EgmTest\EgmTest.csproj", "{6C38804F-BAD4-418B-9D2A-96D68A768FE2}"
EndProject
Global
	GlobalSection(SolutionConfigurationPlatforms) = preSolution
		Debug|Any CPU = Debug|Any CPU
		Release|Any CPU = Release|Any CPU
	EndGlobalSection
	GlobalSection(ProjectConfigurationPlatforms) = postSolution
		{670336B1-D70F-4647-9E49-57B6C1214C04}.Debug|Any CPU.ActiveCfg = Debug|Any CPU
		{670336B1-D70F-4647-9E49-57B6C1214C04}.Debug|Any CPU.Build.0 = Debug|Any CPU
		{670336B1-D70F-4647-9E49-57B6C1214C04}.Release|Any CPU.ActiveCfg = Release|Any CPU
		{670336B1-D70F-4647-9E49-57B6C1214C04}.Release|Any CPU.Build.0 = Release|Any CPU
		{6C38804F-BAD4-418B-9D2A-96D68A768FE2}.Debug|Any CPU.ActiveCfg = Debug|Any CPU
		{6C38804F-BAD4-418B-9D2A-96D68A768FE2}.Debug|Any CPU.Build.0 = Debug|Any CPU
		{6C38804F-BAD4-418B-9D2A-96D68A768FE2}.Release|Any CPU.ActiveCfg = Release|Any CPU
		{6C38804F-BAD4-418B-9D2A-96D68A768FE2}.Release|Any CPU.Build.0 = Release|Any CPU
	EndGlobalSection
	GlobalSection(SolutionProperties) = preSolution
		HideSolutionNode = FALSE
	EndGlobalSection
EndGlobal







src/LinearPredictor.cs

using System;
using System.Collections.Generic;
using System.Diagnostics;
using System.Linq;
using System.Runtime.InteropServices;
using System.Text;
using System.Threading.Tasks;

/// <summary>
/// Linear predictor
/// </summary>

namespace ExternalGuidedMotion
{
    public class LinearPredictor
    {
        public double[] _a { get; set; }
        private double[] _predictorCoefficients;
        public double[] _x { get; set; }
        private double[] _prevReadings;

        private double _ai;
        public double _error { get; set; }
        public int _arrayPointer { get; set; }
        private int _i;
        private int _k;
        private double _currentPosition;
        public double _newCoeff { get; set; }

        public double EstimatedPosition
        {
            get
            {
                return _a.ElementAt(4) * _x.ElementAt(4) +
                       _a.ElementAt(3) * _x.ElementAt(3) +
                       _a.ElementAt(2) * _x.ElementAt(2) +
                       _a.ElementAt(1) * _x.ElementAt(1) + 
                       _a.ElementAt(0) * _currentPosition;
            }
        }

        public LinearPredictor()
        {
            _arrayPointer = 1;
            _a = new double[5] { 1, 0, 0, 0, 0 };
            _x = new double[5] { 0, 0, 0, 0, 0 };
            _predictorCoefficients = new double[30000];
            Array.Clear(_predictorCoefficients, 0, 30000);
            _prevReadings = new double[30000];
            Array.Clear(_prevReadings, 0, 30000);
        }

        public void UpdateEstimate(double currentPosition)
        {
            this._currentPosition = currentPosition;
            UpdateError();
            _newCoeff = CalculatePredictorCoefficients();
            PredictorCoefficients(_newCoeff);
            PrevReadings(_currentPosition);
            UpdateArrayPointer();
        }

        private void PredictorCoefficients(double a)
        {
            _predictorCoefficients[_arrayPointer] = a;
            _k = 0;

            for (_i = _arrayPointer; _i > _arrayPointer - 5 && _i > 0; _i--)
            {
                _a[_k] = _predictorCoefficients[_i];
                _k++;

            }
        }

        private void PrevReadings(double currentPosition)
        {
            _prevReadings[_arrayPointer] = currentPosition;
            _k = 0; 

            for (_i = _arrayPointer; _i > _arrayPointer - 5 && _i > 0; _i--)
            {
                _x[_k] = _prevReadings[_i];
                _k++;
            }
        }
    
        private double CalculatePredictorCoefficients()
        {
            _ai = (-((_x.ElementAt(4) * _a.ElementAt(4)) + (_x.ElementAt(3) * _a.ElementAt(3)) + 
                (_x.ElementAt(2) * _a.ElementAt(2)) + (_x.ElementAt(1) * _a.ElementAt(1)) -_error) /_currentPosition);
            return _ai;
        }

        private void UpdateArrayPointer()
        {
            _arrayPointer = _arrayPointer + 1; 
        }

        private void UpdateError()
        {
            _error = _currentPosition - EstimatedPosition;
        }
    }
}







src/Matlab/DelayDistribution.m

%%
%{
This script is used to plot the distribution of the time delays.
A .txt file with the time delays is used as input and a histogram
is the output.
%}

%%
clc;
clear all; 
name = 'ET2v4000';
fileId = fopen('executionTime.txt');

C = textscan(fileId, '%s');
fclose(fileId);

% Extract the time data

for i = 1: 1: size(C{1,1},1)
    tempTime = C{1,1}{i,1}; 
    time(i) = str2double(strrep(tempTime, ',' , '.'));
end

Maximum = max(time)
Minimum = min(time)

[N,X] = hist(time,unique(time));
figure1 = figure;
bar(X,N, 1)
xlim([Minimum-1 Maximum+1]);
xlabel('Delay[ms]')
ylabel('Number of occurences')
title(['Time delay, number of samples: ' num2str(size(time,2))])

filename = ['Plot/histogramDelay',name,'.eps'];
saveas(figure1, filename);

filenamejpg = ['Plot/histogramDelayJPG',name,'.jpg'];
saveas(figure1, filenamejpg);


% Storing the data in a cell array
C{1,2}(1,:) = N; % Occurences
C{1,2}(2,:) = X; % Delay









src/Matlab/RotateTranslate.m

%% 
%{ 
This script is used to transform the position data of the disk from the 
workobjects coordinate system to the robot base cord.system. 
Input for this script is position data in a tab seperated txt-file.
The order of the data in the txt-file should be: 
Time X-Disc Y-Disc Z-Disc X-Robot Y-Robot Z-Robot, seperated by tab. 
This script outputs plots of the position, velocity and accelereation of 
the disc and robot. 
%}

%%
clc;
clear; 
name = 'v100';

%% Choose plot
plotPosition                =	1; 
plotMeanPos                 =   1;
plotVelocity                =	1;
plotMeanVelocity            =   1;
plotAcceleration            =   1; 
plotMeanAcceleration        =   1;
writeProcessedDataToFile    =   0;

%%
cx = 1;
cy = 2;
cz = 3;
plotFrom = 1;

% x, y and z coordinates for origo in the new cord.system.
TransX = 496;
TransY = -526;
TransZ = 650;


% The rotation angles (same as in RS)
theta = 0; 
gamma = 160; % 180 minus angle of the ramp
tau = 0; 

%Open file
fileId = fopen('position.txt');

%Store file content in a cell
C = textscan(fileId, '%s %s %s %s %s %s %s %s');
fclose(fileId);

%% Extract the position data and convert from string to double
% Extract time
for i = 1: 1: size(C{1,7},1)
    tempTime = C{1,1}{i,1}; 
    time(i) = str2double(strrep(tempTime, ',' , '.'));
end

% Extract disc position 
for j = 2: 1: 4
    for i = 1: 1: size(C{1,7},1)
            tempSentSensorXYZ = C{1,j}{i,1};
            sentSensorXYZ(i,j-1) = str2double(strrep(tempSentSensorXYZ,...
                ',' , '.')); 
    end
end

for i = 1: 1 : size(C{1,7},1)
    sentSensorXYZ(i,2) =  -sentSensorXYZ(i,2);
end

% Extract robot position
for j = 5: 1: 7 
    for i = 1: 1: size(C{1,7},1)
        tempRobotXYZ = C{1,j}{i,1};
        robotXYZ(i, j-4) = str2double(strrep(tempRobotXYZ, ',' , '.'));
    end
end

for i = 1 : 1 : size(C{1,7},1)
    sentSensorXYZ(i, 4) = 1;
end

% Extract how far ahead the predictor i projecting in time
for i = 1: 1: size(C{1,8},1)
    tempPredTime = C{1,8}{i,1}; 
    predTime(i) = str2double(strrep(tempPredTime, ',' , '.'));
end

%% Transform the discs position data to the robots cord.system
%Rotation matrices
rotZ = [cosd(theta), -sind(theta), 0, 0 ; sind(theta), cosd(theta), 0,0;...
    0, 0, 1, 0 ; 0, 0, 0, 1];
rotY = [cosd(gamma), 0, sind(gamma), 0 ; 0, 1, 0, 0 ;...
    -sind(gamma), 0, cosd(gamma), 0 ; 0, 0, 0, 1];
rotX = [1, 0, 0, 0 ; 0, cosd(tau), -sind(tau), 0 ;...
    0, sind(tau), cosd(tau), 0 ; 0, 0, 0, 1];

% Translation matrix
translation = [1, 0, 0, TransX ; 0, 1, 0, TransY ; 0, 0, 1, TransZ...
    ; 0,0,0,1];

% Calculate the rotation matrix of the system
rotZYX = (-rotZ)*(-rotY)*(rotX);

% Transformation
wobjToBase = translation * rotZYX;

% Store the values in a new matrix
for i = 1: 1 : size(sentSensorXYZ,1)
        tempNewXYZCord = wobjToBase*(sentSensorXYZ(i,1:4))';
        newXYZcord(i, 1:4) = tempNewXYZCord';
end

% Remove the once from column 4
newXYZcord = newXYZcord(1:end, 1:3);

%% Interpolate and filter the data
% Interpolate time
timei = time(1):1:time(end);

% Interpolate disc XYZ-cord
newXYZcordi = interp1(time,newXYZcord(1:end,:)...
    ,timei,'linear');

% Interpolate robot XYZ-cord
robotXYZi = interp1(time,robotXYZ(1:end,:)...
    ,timei,'linear');

% Smooth discs position data
for i = 1: 1: 3
    newXYZcordi(1:end,i) = smooth(newXYZcordi(1:end,i),200,'loess');
end

% Smooth robot position data
for i = 1: 1: 3
    robotXYZi(1:end,i) = smooth(robotXYZi(1:end,i),200,'loess');
end

for i = 1: 1: size(newXYZcordi,1)
    PositionX(i) = (newXYZcordi(1,1)- newXYZcordi(i,1)).^2;
end

%% Finding the distance which both the robot and disc have traveled. 

% Find distance traveled for the disc
for i = 1: 1 : size(newXYZcordi,1)
        distanceDisc(i,1)= sqrt((TransX - newXYZcordi(i,1)).^2 ...
        + (TransY - newXYZcordi(i,2)).^2 ...
        + (TransZ - newXYZcordi(i,3)).^2);
end

% Find distance traveled for the robot
for i = 1: 1 : size(robotXYZi,1)
        distanceRob(i,1) = sqrt((TransX - robotXYZi(i,1)).^2 + ...
            (TransY - robotXYZi(i,2)).^2 ...
            + (TransZ - robotXYZi(i,3)).^2);       
end

%% Plot position in XYZ
if plotPosition == 1
    figure1 = figure;
    plot(timei(plotFrom:end), newXYZcordi(plotFrom:size(newXYZcordi,1),cx)...
        ,'-r');hold on; 
    plot(timei(plotFrom:end), robotXYZi(plotFrom:size(robotXYZi,1),cx)...
        ,'-b'); hold on; 

    plot(timei(plotFrom:end), newXYZcordi(plotFrom:size(newXYZcordi,1),cy)...
        ,'-k'); hold on; 
    plot(timei(plotFrom:end), robotXYZi(plotFrom:size(robotXYZi,1),cy)...
        ,'-g');hold on;

    plot(timei(plotFrom:end), newXYZcordi(plotFrom:size(newXYZcordi,1),cz)...
        ,'-m'); hold on; 
    plot(timei(plotFrom:end), robotXYZi(plotFrom:size(robotXYZi,1),cz),'-c');
    
    legend('Disc X position','Robot X position','Disc Y position',...
        'Robot Y position','Disc Z position','Robot Z position',...
        'Location','eastoutside')
    xlabel('Time [ms]')
    ylabel('Position [mm]')
    grid on;
    filename = ['Plot/positionXYZ',name,'.eps'];
    saveas(figure1, filename);
    filenamejpg = ['Plot/positionXYZJPG',name,'.jpg'];
    saveas(figure1, filenamejpg);
end

%% Plot distance
if plotMeanPos == 1
    figure2 = figure;
    plot(timei(plotFrom:end),distanceDisc(plotFrom:end),'r',...
        timei(plotFrom:end), distanceRob(plotFrom:end),'b');
    grid on;
    legend('Distance disc', 'Distance robot','Location',...
        'northoutside','Orientation','horizontal');
    xlabel('Time [ms]')
    ylabel('Position [mm]')
    filename = ['Plot/distance',name,'.eps'];
    saveas(figure2, filename);
    filenamejpg = ['Plot/distanceJPG',name,'.jpg'];
    saveas(figure2, filenamejpg);
end

%% Plot velocity in XYZ
if plotVelocity == 1
    translatedNewXYZCord = newXYZcordi';
    translatedRobotXYZ = robotXYZi';
    
    posX = translatedNewXYZCord(1,:);
    posRX = translatedRobotXYZ(1,:);
    
    posY = translatedNewXYZCord(2,:);
    posRY = translatedRobotXYZ(2,:);
    
    posZ = translatedNewXYZCord(3,:);
    posRZ = translatedRobotXYZ(3,:);
    
    % Derivate position to get velocity
    velX = diff(posX);
    velRX = diff(posRX);
    velY = diff(posY);
    velRY = diff(posRY);
    velZ = diff(posZ);
    velRZ = diff(posRZ);
  
    figure3 = figure;
    plot(timei(plotFrom:end-1), velX(plotFrom:end),'r',...
        timei(plotFrom:end-1), velRX(plotFrom:end), 'b'); hold on;
    plot(timei(plotFrom:end-1), velY(plotFrom:end),'k',...
        timei(plotFrom:end-1), velRY(plotFrom:end), 'g'); hold on;
    plot(timei(plotFrom:end-1), velZ(plotFrom:end),'m',...
        timei(plotFrom:end-1), velRZ(plotFrom:end), 'c'); 
    legend('Disc X velocity','Robot X velocity','Disc Y velocity',...
        'Robot Y velocity','Disc Z velocity','Robot Z velocity',...
        'Location','eastoutside')
    xlabel('Time [ms]')
    ylabel('Velocity [mm/ms]')
    grid on;
    filename = ['Plot/velocityXYZ',name,'.eps'];
    saveas(figure3, filename);
    filenamejpg = ['Plot/velocityXYZJPG',name,'.jpg'];
    saveas(figure3, filenamejpg);
end

    %% Plot velocity
    if plotMeanVelocity == 1
         velDisc = sqrt((velX).^2+(velY).^2+(velZ).^2);
         velRob = sqrt((velRX).^2+(velRY).^2+(velRZ).^2);
         
        figure4 = figure;
        plot(timei(plotFrom:end-1), velDisc(plotFrom:end),'r',...
            timei(plotFrom:end-1), velRob(plotFrom:end), 'b'); 
        xlabel('Time [ms]')
        ylabel('Velocity [mm/ms]')
        grid on; 
        legend('Velocity disc', 'Velocity robot','Location',...
            'northoutside','Orientation','horizontal');
        filename = ['Plot/meanVelocity',name,'.eps'];
        saveas(figure4, filename);
        filenamejpg = ['Plot/meanVelocityJPG',name,'.jpg'];
        saveas(figure4, filenamejpg);
    end
    
    %% Plot acceleration in XYZ
    if plotAcceleration == 1
        acelX = diff(velX);
        acelRX = diff(velRX);
        acelY = diff(velY);
        acelRY = diff(velRY);
        acelZ = diff(velY);
        acelRZ = diff(velZ);

        figure5 = figure;
        plot(timei(plotFrom:end-2), acelX(plotFrom:end),'r',...
            timei(plotFrom:end-2), acelRX(plotFrom:end),'b'); hold on;
        plot(timei(plotFrom:end-2), acelY(plotFrom:end),'k',...
            timei(plotFrom:end-2), acelRY(plotFrom:end),'g'); hold on;
        plot(timei(plotFrom:end-2), acelZ(plotFrom:end),'m' ,...
            timei(plotFrom:end-2), acelRZ(plotFrom:end),'c'); 

        legend('Disc X acceleration','Robot X acceleration',...
            'Disc Y acceleration', 'Robot Y acceleration',...
            'Disc Z acceleration','Robot Z acceleration',...
            'Location','eastoutside');
        xlabel('Time [ms]')
        ylabel('Acceleration [mm/ms^2]')
        grid on; 
        filename = ['Plot/accelerationXYZ',name,'.eps'];
        saveas(figure5, filename);
        filenamejpg = ['Plot/accelerationXYZJPG',name,'.jpg'];
        saveas(figure5, filenamejpg);
    end
    
    %% Plot acceleration
    if plotMeanAcceleration == 1
         accelDisc = sqrt((acelX).^2 + (acelY).^2 + (acelZ).^2);
         accelRob = sqrt((acelRX).^2 + (acelRY).^2 + (acelRZ).^2);

        figure6 = figure;
        plot(timei(plotFrom:end-2), accelDisc(plotFrom:end),'r',...
            timei(plotFrom:end-2), accelRob(plotFrom:end), 'b');
        xlabel('Time [ms]')
        ylabel('Acceleration [mm/ms^2]')
        grid on; 
        legend('Acceleration disc', 'Acceleration robot',...
            'Location','northoutside','Orientation','horizontal');
        filename = ['Plot/meanAcceleration',name,'.eps'];
        saveas(figure6, filename);
        filenamejpg = ['Plot/meanAccelerationJPG',name,'.jpg'];
        saveas(figure6, filenamejpg);
    end
    
%% Writing the processed data to txt file.
if writeProcessedDataToFile == 1
    filename = ['Plot/ProcessedData/processedData',name,'.txt'];
    fileIDW = fopen(filename,'wt');
    fprintf(fileIDW, 'Time\tRobotX\tRobotY\tRobotZ\tDiscX\tDiscY\tDiscZ\n')
    for i = 1 :1 : size(robotXYZ,1)
            fprintf(fileIDW,'%#.6g \t',(time(:,i)),robotXYZ(i,:),...
                newXYZcord(i,:));
            fprintf(fileIDW, '\n');
    end
end
fclose('all');









src/ModelBasedPrediction.cs

using System;

/// <summary>
/// Finds the 1D distace of a object sliding down a ramp. 
/// Input parameters are angle of the ramp, gravity, time and the coefficient of kinetic friction. 
/// Output parameter is the distance in 1D
/// </summary>

namespace ExternalGuidedMotion
{
    public class ModelBasedPrediction
    {
        private double _g;
        private double _angel;
        private double _time;
        private double _friction;
        private double _accel;
        private double _vel;

        public double Dist
        {
            get
            {
                return (0.5)*(Velocity()*_time);
            }
        }


        public ModelBasedPrediction(double _angel, double _g, double _time, double _friction)
        {
            this._angel = _angel * (Math.PI / 180);
            this._g = _g;
            this._time = _time;
            this._friction = _friction;
        }

        public double Acceleration()
        {
            _accel = _g*Math.Sin(_angel) - (_friction*_g*Math.Cos(_angel));

            return _accel;
        }

        public double Velocity()
        {
            _vel = Acceleration()*_time;

            return _vel;
        }
    }
}







src/obj/Debug/DesignTimeResolveAssemblyReferencesInput.cache





src/obj/Debug/ExternalGuidedMotion.csproj.FileListAbsolute.txt

C:\Users\Isi-Konsulent\Documents\GitHub\ExternalGuidedMotion\src\bin\Debug\ExternalGuidedMotion.exe.config
C:\Users\Isi-Konsulent\Documents\GitHub\ExternalGuidedMotion\src\obj\Debug\ExternalGuidedMotion.csproj.ResolveComReference.cache







src/obj/Debug/ExternalGuidedMotion.csproj.ResolveComReference.cache
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src/Position.cs


/// <summary>
/// Binding class between Program and Path.
/// Is made to avoid problems when executing two different thread.
/// </summary>


namespace ExternalGuidedMotion
{
   public class Position
   {
        public double X { get; set; }
        public double Y { get; set; }
        public double Z { get; set; }
        public double Time { get; set; }

        public void SetPosition(double position, double y, double z, double time)
        {
            Time = time;
            Y = y * 1000;
            Z = z * 1000;
            X = position * 1000;
            
            if (X > 800)
            {
                X = 800;
            }
        }
    }
}







src/PredicionFromReadings.cs

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

namespace ExternalGuidedMotion
{
    class PredicionFromReadings
    {
    }
}







src/Predictor.cs

using System;
using System.Diagnostics;
using System.IO;
using System.Linq;

namespace ExternalGuidedMotion
{
    public class Predictor
    {
        private double _frames;
        private double _prevPos;
        private double _currentPosition; 
        private double _currentVelocity;
        private double _currentTime;
        private double _a;
        private double _g;
        private double _fricKoeff;
        private double _angle;


        public double PredictedPosition { get; set; }
        public double PredictedTime { get; set; }

        public Predictor()
        {
            _g = 0.00981;
            _fricKoeff = 0.3;
            _angle = 30 * (Math.PI / 180);
            _prevPos = 1;
            _frames = 25;
            
        }

        public void NewPrediction(double time, double position)
        {
            _currentTime = time;
            _currentPosition = position;
            velocity();
            _a = acceleration();
            predictedPosition();
            predictedTime();
            _prevPos = _currentPosition;
        }


        private double velocity()
        {
            _currentVelocity = Math.Abs((_currentPosition - _prevPos)/(_currentTime));
 
            return _currentVelocity; 
        }

        private double acceleration()
        {
            _a = ((_g * Math.Sin(_angle)) - (_fricKoeff * _g * Math.Cos(_angle)));
            return _a;
        }

        private void predictedPosition()
        {
            PredictedPosition = _currentPosition + _currentVelocity * _currentTime*_frames + (1/2)*(_a*Math.Pow(_currentTime*_frames,2));
            if(PredictedPosition > 1000)
            {
                PredictedPosition = 1000;
            }
        }

        private void predictedTime()
        {
            PredictedTime = _currentTime* _frames;
        }
    }
}







src/Program.cs

using System;
using System.IO;
using System.Net;
using System.Net.Sockets;
using abb.egm;
using System.Diagnostics;
using System.Drawing.Text;
using System.Threading;
using System.Timers;
using System.Threading.Tasks;


namespace ExternalGuidedMotion
{
    public static class Settings
    {
        public enum Mode
        {
            Default,
            Camera,
            Simulate
        };
    }

    public class Program
    {
        // listen on this port for inbound messages
        public static int IpPortNumber = 6510;
        public static int CameraIpPortNumber = 3000;
      
        static void Main(string[] args)
        {
            var mode = Settings.Mode.Default;
            
            switch (args[0])
            {
                case null:
                    Console.WriteLine("args is null");
                    break;

                case "Camera":
                    mode = Settings.Mode.Camera;
                    Console.WriteLine("Camera");
                    break;

                case "Simulate":
                    mode = Settings.Mode.Simulate;
                    Console.WriteLine("Simulate");
                    break;

                default:
                    Console.WriteLine("Leagal options: Camera, Simulate");
                    break;
            }

            Sensor s = new Sensor(mode);
                s.Start();
    
            Console.CancelKeyPress += delegate
            {
                s.Stop();
            };
        }
    }

    public class Sensor
    {
        private Thread _sensorThread;
        private UdpClient _udpServer;
        private uint _seqNumber = 0;
        private Settings.Mode mode;
        private Camera _camera;
        private Predictor _predictor;
        private Position _position;
        private Stopwatch _stopwatch;
        private SimDisc _SimDisc;
        private double _time; 
        private System.Timers.Timer _newPosIntervalTimer;
        private double _newPosInterval = 16;
        private bool _hasDiscStarted = false;
        private ConsoleKeyInfo _start;
        private bool _isSimulate = false;
        private bool _isCamera = false;
        private double _seqNum;
        private double _prevSeqNum;
        private double _prevX;
        private double _prevXSensor;
        private double _prevYSensor;
        private double _prevZSensor;
        private double _timeAhead;

        public bool ExitThread = false;
        public TextWriter Positionfile = new StreamWriter(@"..\...\position.txt", true);

        private double XRobot { get; set; }
        private double YRobot { get; set; }
        private double ZRobot { get; set; }

        private double XSensor;
        private double YSensor;
        private double ZSensor;

        private double X { get; set; }
        private double Y { get; set; }
        private double Z { get; set; }
        
        public Sensor(Settings.Mode mode)
        {
            this.mode = mode;
            switch (mode)
            {
                case Settings.Mode.Camera:
                    _predictor = new Predictor();
                    _camera = new Camera(_predictor);
                    _camera.StartCamera();
                    _stopwatch = new Stopwatch();
                    _isCamera = true; 
                    break;

                case Settings.Mode.Simulate:
                    _position = new Position();
                    _SimDisc = new SimDisc(_position);
                    _SimDisc.StartSimDisc();
                    _stopwatch = new Stopwatch();
                    Task.Factory.StartNew(StartDiscFromConsole);
                    _isSimulate = true;
                    break;

                default:
                    Console.WriteLine("Leagal options: Camera, Simulate");
                    break;        
            }
        }

        public void SimDiscSetPos()
        {
            if (_position.X < 1000)
            {
                X = _position.X;
            }
            else
            {
                X = 1000;
            }

            Y = _position.Y;
            Z = _position.Z;
        }

        public void CameraSetPos()
        {
            X = _predictor.PredictedPosition;
            Y = - _camera.Y;
            Z = 0;
            _seqNum = _camera.Seqnum;
            _timeAhead = _predictor.PredictedTime;
        }



        public void SavePositionToFile()
        {
            _time = _stopwatch.ElapsedMilliseconds;
            Positionfile.WriteLine(_time.ToString("0.00") + " " +
                        Convert.ToInt32(_camera.X).ToString("0.00") + " " +
                        Convert.ToInt32(_camera.Y).ToString("0.00") + " " +
                        Convert.ToInt32(ZSensor).ToString("0.00") + " " +
                        Convert.ToInt32(XRobot).ToString("0.00") + " " +
                        Convert.ToInt32(YRobot).ToString("0.00") + " " +
                        Convert.ToInt32(ZRobot).ToString("0.00") + " " +
                        _timeAhead.ToString("0.00")
                        );
        }

        private void StartDiscFromConsole()
        {
            Console.Write("Type s to start the disc: ");
            _start = Console.ReadKey();
            if (_start.KeyChar == 's' || _start.KeyChar == 'S')
            {
                _SimDisc.StartDisc();
                _hasDiscStarted = true; 
            }
            else if (_start.KeyChar != 's' || _start.KeyChar != 'S')
            {
                Console.WriteLine("Unvalid char, leagal options: s, S");
            }
        }


        public void SensorThread()
        {
            // create an udp client and listen on any address and the port IpPortNumber
            _udpServer = new UdpClient(Program.IpPortNumber);
            var remoteEp = new IPEndPoint(IPAddress.Any, Program.IpPortNumber);

            _stopwatch.Start();
            
            while (ExitThread == false)
            {
                
                //SimDiscSetPos();
                CameraSetPos();

                // Get the message from robot
                var data = _udpServer.Receive(ref remoteEp);

                if (data != null)
                {
                    Console.WriteLine(_predictor.PredictedPosition.ToString());

                    // de-serialize inbound message from robot using Google Protocol Buffer
                    EgmRobot robot = EgmRobot.CreateBuilder().MergeFrom(data).Build();

                    XRobot = robot.FeedBack.Cartesian.Pos.X;
                    YRobot = robot.FeedBack.Cartesian.Pos.Y;
                    ZRobot = robot.FeedBack.Cartesian.Pos.Z;

                    // create a new outbound sensor message
                    EgmSensor.Builder sensor = EgmSensor.CreateBuilder();
                    CreateSensorMessage(sensor);

                    XSensor = sensor.Planned.Cartesian.Pos.X;
                    YSensor = sensor.Planned.Cartesian.Pos.Y;
                    ZSensor = sensor.Planned.Cartesian.Pos.Z;

                    using (MemoryStream memoryStream = new MemoryStream())
                    {
                        EgmSensor sensorMessage = sensor.Build();
                        sensorMessage.WriteTo(memoryStream);

                        // send the udp message to the robot
                        int bytesSent = _udpServer.Send(memoryStream.ToArray(),
                                           (int)memoryStream.Length, remoteEp);
                        if (bytesSent < 0)
                        {
                            Console.WriteLine("Error send to robot");
                        }
                    }

                    SavePositionToFile();

                    _prevXSensor = XSensor;
                    _prevYSensor = YSensor;
                    _prevZSensor = ZSensor;
                }  
            } 
        }

        // Create a sensor message to send to the robot
        void CreateSensorMessage(EgmSensor.Builder sensor)
        {
            // create a header
            EgmHeader.Builder hdr = new EgmHeader.Builder();
            hdr.SetSeqno(_seqNumber++)
               .SetTm((uint)DateTime.Now.Ticks) //  Timestamp in milliseconds (can be used for monitoring delays)
               .SetMtype(EgmHeader.Types.MessageType.MSGTYPE_CORRECTION); // Sent by sensor, MSGTYPE_DATA if sent from robot controller
            sensor.SetHeader(hdr);
            
            // create some sensor data
            EgmPlanned.Builder planned = new EgmPlanned.Builder();
            EgmPose.Builder pos = new EgmPose.Builder();
            EgmQuaternion.Builder pq = new EgmQuaternion.Builder();
            EgmCartesian.Builder pc = new EgmCartesian.Builder();

            pc.SetX(X)
              .SetY(Y)
              .SetZ(Z);

            pq.SetU0(0.0)
              .SetU1(0.0)
              .SetU2(0.0)
              .SetU3(0.0);

            pos.SetPos(pc)
                .SetOrient(pq);

            planned.SetCartesian(pos);  // bind pos object to planned
            sensor.SetPlanned(planned); // bind planned to sensor object
        }

        // Start a thread to listen on inbound messages
        public void Start()
        {
            _seqNum = 0;
            _prevSeqNum = 0;
            _prevX = 0;
            _sensorThread = new Thread(SensorThread);
            _sensorThread.Start();
        }

        // Stop and exit thread
        public void Stop()
        {
            Positionfile.Close();
            ExitThread = true;
            _sensorThread.Abort();
            if (_isSimulate)
            {
                _SimDisc.StopSimDisc();
            }
            else if (_isCamera)
            {
                _camera.StopCamera();
            }
            _stopwatch.Stop();
            _stopwatch.Reset();
            
        }
    }
}









src/Properties/AssemblyInfo.cs

using System.Reflection;
using System.Runtime.CompilerServices;
using System.Runtime.InteropServices;

// General Information about an assembly is controlled through the following 
// set of attributes. Change these attribute values to modify the information
// associated with an assembly.
[assembly: AssemblyTitle("ExternalGuidedMotion")]
[assembly: AssemblyDescription("")]
[assembly: AssemblyConfiguration("")]
[assembly: AssemblyCompany("Microsoft")]
[assembly: AssemblyProduct("ExternalGuidedMotion")]
[assembly: AssemblyCopyright("Copyright © Microsoft 2015")]
[assembly: AssemblyTrademark("")]
[assembly: AssemblyCulture("")]

// Setting ComVisible to false makes the types in this assembly not visible 
// to COM components.  If you need to access a type in this assembly from 
// COM, set the ComVisible attribute to true on that type.
[assembly: ComVisible(false)]

// The following GUID is for the ID of the typelib if this project is exposed to COM
[assembly: Guid("670336b1-d70f-4647-9e49-57b6c1214c04")]

// Version information for an assembly consists of the following four values:
//
//      Major Version
//      Minor Version 
//      Build Number
//      Revision
//
// You can specify all the values or you can default the Build and Revision Numbers 
// by using the '*' as shown below:
// [assembly: AssemblyVersion("1.0.*")]
[assembly: AssemblyVersion("1.0.0.0")]
[assembly: AssemblyFileVersion("1.0.0.0")]







src/README.md

## Matlab folder

In the Matlab folder there is a script that transform the discs position from the workobjects coordninate system to the coordinate system of the robot base.

## Robotstudio folder
Here are the program files for the program in Robotstudio. Just extract the "pack-and go" file to unpack the full program.

## Cognex folder
.job file for the program made in In-Sight Explorer. This is the vision program for the Cognex 5400 smart camera








src/Robotstudio/ExternalGuidedMotion.rspag
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  ExternalGuidedMotion Ørjan Mæhre  RS6.01 
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Readme.txt


This package was created by the Pack & Go wizard in RobotStudio. It contains
all files necessary to open the station "ExternalGuidedMotion.rsstn" on a different computer.
The following settings were used:
- Libraries will be copied into the package
- Don't pack ABB standard libraries
- Include backups of all robot systems in the package

Note 1: The systems will be cold-started on the target computer. Use the
backups to restore the state of the systems.

Note 2: For the robot systems to start, these MediaPools must exist in 
the same location(s) on the target computer:
C:\PROGRAM FILES (X86)\ABB INDUSTRIAL IT\ROBOTICS IT\MEDIAPOOL\ROBOTWARE_5.15.8017

If a system does not start when opening the station, there are two solutions:
a) Edit "program.id" in the "INTERNAL" folder of the system to reflect the correct 
   path to the MediaPool(s).
or
b) Use the System Builder to create a new system from the backup and use
   that instead.









Backups/IRB140_6kg_0.81m_typeC_1/system.xml


  IRB140_6kg_0.81m_typeC_1 VIRTUAL_USE    RKKKKKZJJUcv4KKKKKKKKh 165 RobotWare OS and English    DriveModule1 taknZgGGAZk 110 ABB standard manipulator Add axes IRB/drive module 140/1400 IRB 140 Type C 140-6/0.8 RC1 No add drive      









Backups/IRB140_6kg_0.81m_typeC_1/BACKINFO/backinfo.txt


#
# Generated backup file, do not edit.
#
# Originally at: C:/Users/Orjan/AppData/Local/Temp/5ed5x5o4.col/Backups/IRB140_6kg_0.81m_typeC_1
# 16-03-29  14:10:54
#
>>SYSTEM_ID:
VIRTUAL_USE

>>PRODUCTS_ID:
RobotWare Version: 5.15.8017.08

  RW Control module key
  RobotWare OS and English
  RW Drive module 1 key
  ABB standard manipulator
  IRB 140 Type C
  140-6/0.8
  Add axes IRB/drive module 140/1400
  RC1 No add drive

>>ROBOT_TYPE:
140-6/0.8

>>HOME:
All public files and directories

>>SYSPAR:
SYS.cfg
PROC.cfg
EIO.cfg
SIO.cfg
MOC.cfg
MMC.cfg


>>TASK1: (T_ROB1,,)
SYSMOD\user.sys @ user.sys


>>EOF:










Backups/IRB140_6kg_0.81m_typeC_1/BACKINFO/fpsystem.xml


 
   
     
       
    
     
       
       
       
    
     
       
       
       
    
     
       
       
       
    
     
       
    
     
       
    
     
       
       
       
       
    
     
       
    
     
       
       
       
       
    
     
       
       
    
     
       
       
       
       
    
     
       
       
       
       
    
     
       
    
     
       
       
    
     
       
       
       
    
     
       
    
     
       
    
  










Backups/IRB140_6kg_0.81m_typeC_1/BACKINFO/key.id








Backups/IRB140_6kg_0.81m_typeC_1/BACKINFO/keystr.txt


#Loaded keys in C:\Users\Orjan\Documents\GitHub\ExternalGuidedMotion\Robotstudio\Systems\IRB140_6kg_0.81m_typeC_1\INTERNAL\keystr.txt:
RKKKKKZJJUcv4KKKKKKKKh
taknZgGGAZk	1










Backups/IRB140_6kg_0.81m_typeC_1/BACKINFO/program.id


#Setup program(s) in C:\Users\Orjan\Documents\GitHub\ExternalGuidedMotion\Robotstudio\Systems\IRB140_6kg_0.81m_typeC_1\INTERNAL\program.id:
C:\PROGRAM FILES (X86)\ABB INDUSTRIAL IT\ROBOTICS IT\MEDIAPOOL\ROBOTWARE_5.15.8017










Backups/IRB140_6kg_0.81m_typeC_1/BACKINFO/system.guid


{1B8007FB-1715-42ED-B7D7-4FB8B91D18F4}









Backups/IRB140_6kg_0.81m_typeC_1/BACKINFO/template.guid


{3202A33D-6332-4F43-A047-19E951CC18C7}









Backups/IRB140_6kg_0.81m_typeC_1/BACKINFO/version.xml


 
	 5
	 15
	 8017
	 08
	 00
	 
	
	 0
	 RobotWare
	 RobotWare
	 Controller Software
	 2014-11-06
	 #21:29:03/nov 05 2014#










Backups/IRB140_6kg_0.81m_typeC_1/HOME/linked_m.sys


%%%
  VERSION:1
  LANGUAGE:ENGLISH
%%%

MODULE LINKEDM (SYSMODULE)

! FOLLOWER
!     Name of electronically linked follower axis used by operator at teach pendent.
      PERS string l_f_axis_name{5}       :=  ["",  "", "", "", ""];   

!     Name of the mechanical unit for follower axis.
      PERS string l_f_mecunt_n{5}  :=  ["", "", "", "", ""];

!     Linked follower axis number in the mechanical unit (first axis in mech. unit is number 1). 
      PERS num l_f_axis_no{5}      :=  [0,          0,   0,  0,  0];

! MASTER      
!     Name of the mechanical unit for linked master axis.
      PERS string l_m_mecunt_n{5} :=  ["", "", "", "", ""];

!     Linked master axis number in the mechanical unit (first axis in mech. unit is number 1).
!     See axis number table in documentation for different master mechanical units. 
      PERS num l_m_axis_no{5}     :=  [0,  0,  0,  0,  0];

! POSITION OFFSET 
!     The increase of the allowed offset position between the master and follower
!     positions, used when starting AUTO mode. As soon as the offset is decreased 
!     the old configurated parameter is used. 
!     Example: 3 => the configurated value of allowed offset is increased 3 times.
      PERS num offset_ratio{5}       :=  [10,  10,   10,  10,  10];

! SPEED RATIO
!     Speed_ratio used in AUTO and JOG modes [ very_slow   slow    normal    fast]
!     Value 1 = max allowed manual speed.
      CONST num speed_ratio {20}      := [0.01, 0.01, 0.01, 0.01, 0.01,
                                          0.05, 0.05, 0.05, 0.05, 0.05,
                                          0.20, 0.20, 0.20, 0.20, 0.20,
                                          1.00, 1.00, 1.00, 1.00, 1.00];

! STEP SIZE
!     Displacement position used in JOG mode for each activation of positive or 
!     negative movement.                  [very_short    short   normal   long]
!     Unit degees or meter.
      CONST num displacement {20}     := [0.001, 0.001, 0.001, 0.001, 0.001,
                                          0.005, 0.005, 0.005, 0.005, 0.005,
                                          0.020, 0.020, 0.020, 0.020, 0.020,
                                          0.100, 0.100, 0.100, 0.100, 0.100];


!-------------------------------------------------------------
 PROC Linked_m ()
      Linked_m_exe ;
 ENDPROC
ENDMODULE









Backups/IRB140_6kg_0.81m_typeC_1/HOME/user.sys



MODULE user (SYSMODULE)

 ! Predefined user data
 !*********************

 ! Declaration of numeric registers reg1...reg5
 VAR num reg1 := 0;
 VAR num reg2 := 0;
 VAR num reg3 := 0;
 VAR num reg4 := 0;
 VAR num reg5 := 0;

 ! Declaration of stopwatch clock1
 VAR clock clock1;

 ! Template for declaration of workobject wobj1
 !TASK PERS wobjdata wobj1 := [FALSE, TRUE, "", [[0, 0, 0],[1, 0, 0, 0]],[[0, 0, 0],[1, 0, 0, 0]]];

ENDMODULE










Backups/IRB140_6kg_0.81m_typeC_1/RAPID/TASK1/SYSMOD/user.sys



MODULE user (SYSMODULE)

 ! Predefined user data
 !*********************

 ! Declaration of numeric registers reg1...reg5
 VAR num reg1 := 0;
 VAR num reg2 := 0;
 VAR num reg3 := 0;
 VAR num reg4 := 0;
 VAR num reg5 := 0;

 ! Declaration of stopwatch clock1
 VAR clock clock1;

 ! Template for declaration of workobject wobj1
 !TASK PERS wobjdata wobj1 := [FALSE, TRUE, "", [[0, 0, 0],[1, 0, 0, 0]],[[0, 0, 0],[1, 0, 0, 0]]];

ENDMODULE










Backups/IRB140_6kg_0.81m_typeC_1/SYSPAR/EIO.cfg


EIO:CFG_1.0:5:0::
#
EIO_BUS:

      -Name "Virtual1" -ConnectorID "SIM1"

      -Name "DeviceNet_Lean" -BusType "DNLE" -ConnectorID "PCI1"\
      -ConnectorLabel "DeviceNet Lean"
#
EIO_UNIT_TYPE:

      -Name "Virtual" -VendorName "ABB" -ProductName "Virtual unit"

      -Name "d651_Lean" -BusType "DNLE" -VendorName "ABB Robotics"\
      -ProductName "Combi Unit" -DL_ProductCode 25

      -Name "d652_Lean" -BusType "DNLE" -VendorName "ABB Robotics"\
      -ProductName "24 VDC Unit" -DL_ProductCode 26

      -Name "d653_Lean" -BusType "DNLE" -VendorName "ABB Robotics"\
      -ProductName "Relay Unit" -DL_ProductCode 27

      -Name "AC500_PLC_Lean" -BusType "DNLE" -VendorName "ABB Stotz"\
      -ProductName "AC500 PLC - FPB" -DL_ProductCode 1 -DL_VendorID 760

      -Name "DL_GENERIC" -BusType "DNLE" -DL_ProductCode 3535

      -Name "DL_GENERIC_POLL" -BusType "DNLE" -DL_ProductCode 3535\
      -DL_Pollrate 30

      -Name "d351_Lean" -BusType "DNLE" -VendorName "ABB Robotics"\
      -ProductName "IBS Adapter" -DL_ProductCode 7

      -Name "d378_Lean" -BusType "DNLE" -VendorName "ABB Robotics"\
      -ProductName "CCLink Adapter" -DL_ProductCode 17

      -Name "d377_Lean" -BusType "DNLE" -VendorName "ABB Robotics"\
      -ProductName "Qtracker" -DL_ProductCode 16 -DL_Pollrate 20
#
EIO_UNIT:

      -Name "Qtrack1" -UnitType "d377_Lean" -Bus "DeviceNet_Lean" -DL_Address 10

      -Name "DIGITAL_IO" -UnitType "d652_Lean" -Bus "DeviceNet_Lean"\
      -DL_Address 11
#
EIO_SIGNAL:

      -Name "c1Position" -SignalType "AI" -Unit "Qtrack1" -UnitMap "0-31"\
      -MaxLog 21474.8 -MaxPhys 1 -MaxPhysLimit 1 -MaxBitVal 2147483647\
      -MinLog -21474.8 -MinPhys -1 -MinPhysLimit -1 -MinBitVal -2147483647

      -Name "c1Speed" -SignalType "AI" -Unit "Qtrack1" -UnitMap "32-63"\
      -MaxLog 21474.8 -MaxPhys 1 -MaxPhysLimit 1 -MaxBitVal 2147483647\
      -MinLog -21474.8 -MinPhys -1 -MinPhysLimit -1 -MinBitVal -2147483647

      -Name "c1Connected" -SignalType "DI" -Unit "Qtrack1" -UnitMap "104"

      -Name "c1NullSpeed" -SignalType "DI" -Unit "Qtrack1" -UnitMap "105"

      -Name "c1DReady" -SignalType "DI" -Unit "Qtrack1" -UnitMap "106"

      -Name "c1PassStw" -SignalType "DI" -Unit "Qtrack1" -UnitMap "107"

      -Name "c1NewObjStrobe" -SignalType "DI" -Unit "Qtrack1" -UnitMap "108"

      -Name "c1EncSelected" -SignalType "DI" -Unit "Qtrack1" -UnitMap "109"

      -Name "c1EncAFautlt" -SignalType "DI" -Unit "Qtrack1" -UnitMap "110"

      -Name "c1EncBFautlt" -SignalType "DI" -Unit "Qtrack1" -UnitMap "111"

      -Name "c1Simulating" -SignalType "DI" -Unit "Qtrack1" -UnitMap "112"

      -Name "c1DirOfTravel" -SignalType "DI" -Unit "Qtrack1" -UnitMap "113"

      -Name "c1ScaleEncPuls" -SignalType "DI" -Unit "Qtrack1" -UnitMap "114"

      -Name "c1PowerUpStatus" -SignalType "DI" -Unit "Qtrack1" -UnitMap "83"

      -Name "c1WaitWObj" -SignalType "DO" -Unit "Qtrack1" -UnitMap "0"

      -Name "c1DropWObj" -SignalType "DO" -Unit "Qtrack1" -UnitMap "1"

      -Name "c1Rem1PObj" -SignalType "DO" -Unit "Qtrack1" -UnitMap "2"

      -Name "c1RemAllPObj" -SignalType "DO" -Unit "Qtrack1" -UnitMap "3"

      -Name "c1EncSelect" -SignalType "DO" -Unit "Qtrack1" -UnitMap "4"

      -Name "c1SoftSyncSig" -SignalType "DO" -Unit "Qtrack1" -UnitMap "5"

      -Name "c1SoftCheckSig" -SignalType "DO" -Unit "Qtrack1" -UnitMap "6"

      -Name "c1SimMode" -SignalType "DO" -Unit "Qtrack1" -UnitMap "7"

      -Name "c1CntToEncStr" -SignalType "DO" -Unit "Qtrack1" -UnitMap "40"

      -Name "c1ForceJob" -SignalType "DO" -Unit "Qtrack1" -UnitMap "41"

      -Name "c1PosInJobQ" -SignalType "DO" -Unit "Qtrack1" -UnitMap "42"

      -Name "c1ObjectsInQ" -SignalType "GI" -Unit "Qtrack1" -UnitMap "64-71"

      -Name "c1CntFromEnc1" -SignalType "GI" -Unit "Qtrack1" -UnitMap "72-87"

      -Name "c1CntFromEnc2" -SignalType "GI" -Unit "Qtrack1" -UnitMap "88-103"

      -Name "c1DTimestamp" -SignalType "GI" -Unit "Qtrack1" -UnitMap "120-151"

      -Name "c1CntToEnc1" -SignalType "GO" -Unit "Qtrack1" -UnitMap "8-23"

      -Name "c1CntToEnc2" -SignalType "GO" -Unit "Qtrack1" -UnitMap "24-39"

      -Name "GruppeUt" -SignalType "GO" -Unit "DIGITAL_IO" -UnitMap "0-7"\
      -Access "Default"

      -Name "GruppeInn" -SignalType "GI" -Unit "DIGITAL_IO" -UnitMap "0-7"\
      -Access "Default"

      -Name "LukkeGriper" -SignalType "DO" -Unit "DIGITAL_IO"\
      -SignalLabel "Lukke Griper" -UnitMap "9"

      -Name "Apnegriper" -SignalType "DO" -Unit "DIGITAL_IO"\
      -SignalLabel "Åpne griper" -UnitMap "8"
#
EIO_COMMAND:

      -Unit "Qtrack1" -CommandType "CountsPerMeter" -Value "10000.0"

      -Unit "Qtrack1" -CommandType "SyncSeparation" -Value "0.005"

      -Unit "Qtrack1" -CommandType "QueueTrckDist" -Value "0.0"

      -Unit "Qtrack1" -CommandType "StartWinWidth" -Value "10.0"

      -Unit "Qtrack1" -CommandType "IIRFPeriod" -Value "0.02"

      -Unit "Qtrack1" -CommandType "IIRFNoOfPoles" -Value "2"

      -Unit "Qtrack1" -CommandType "IIRFNoOfZeroes" -Value "0"

      -Unit "Qtrack1" -CommandType "IIRFXfrmMetPol" -Value "1"

      -Unit "Qtrack1" -CommandType "IIRFXfrmMetZero" -Value "1"

      -Unit "Qtrack1" -CommandType "IIRFFZ" -Value "0.0"

      -Unit "Qtrack1" -CommandType "IIRFDZ" -Value "0.0"

      -Unit "Qtrack1" -CommandType "IIRFFP" -Value "2.0"

      -Unit "Qtrack1" -CommandType "IIRFDP" -Value "0.707"

      -Unit "Qtrack1" -CommandType "IIRFGain" -Value "1.0"

      -Unit "Qtrack1" -CommandType "FIRFLength" -Value "0"

      -Unit "Qtrack1" -CommandType "FIRFB0" -Value "0.0"

      -Unit "Qtrack1" -CommandType "FIRFB1" -Value "0.0"

      -Unit "Qtrack1" -CommandType "AutoBackup" -Value "1"

      -Unit "Qtrack1" -CommandType "SimulationVel" -Value "0.100"

      -Unit "Qtrack1" -CommandType "ScalingFactor" -Value "100.0"

      -Unit "Qtrack1" -CommandType "CheckPointDist" -Value "0.0"

      -Unit "Qtrack1" -CommandType "CheckPWinWidth" -Value "0.0"
#
EIO_COMMAND_TYPE:

      -Name "StationNo_L" -UnitType "d378_Lean" -DefValue "1" -OrderNr 1\
      -DL_Path "6,20 68 24 01 30 01,C6,1"

      -Name "BaudRate_L" -UnitType "d378_Lean" -DefValue "0" -OrderNr 2\
      -DL_Path "6,20 68 24 01 30 02,C6,1"

      -Name "OccStat_L" -UnitType "d378_Lean" -DefValue "1" -OrderNr 3\
      -DL_Path "6,20 68 24 01 30 03,C6,1"

      -Name "BasicIO_L" -UnitType "d378_Lean" -DefValue "0" -OrderNr 4\
      -DL_Path "6,20 68 24 01 30 04,C1,1"

      -Name "D378reset_L" -UnitType "d378_Lean" -DefValue "0" -OrderNr 5\
      -DL_Path "4,20 01 24 01,C1,1" -DL_Service 5

      -Name "DataWidth_L" -UnitType "d351_Lean" -DefValue "3" -OrderNr 1\
      -DL_Path "6,20 65 24 01 30 01,C6,1"

      -Name "D351reset_L" -UnitType "d351_Lean" -DefValue "0" -OrderNr 2\
      -DL_Path "4,20 01 24 01,C1,1" -DL_Service 5

      -Name "CountsPerMeter" -UnitType "d377_Lean" -DefValue "10000.0"\
      -OrderNr 2 -DL_Path "6,20 66 24 01 30 01,CA,4"

      -Name "SyncSeparation" -UnitType "d377_Lean" -DefValue "0.1" -OrderNr 3\
      -DL_Path "6,20 66 24 01 30 02,CA,4"

      -Name "QueueTrckDist" -UnitType "d377_Lean" -DefValue "0.0" -OrderNr 4\
      -DL_Path "6,20 66 24 01 30 03,CA,4"

      -Name "StartWinWidth" -UnitType "d377_Lean" -DefValue "0.5" -OrderNr 5\
      -DL_Path "6,20 66 24 01 30 04,CA,4"

      -Name "AutoBackup" -UnitType "d377_Lean" -DefValue "1" -OrderNr 6\
      -DL_Path "6,20 66 24 01 30 12,C1,1"

      -Name "SimulationVel" -UnitType "d377_Lean" -DefValue "0.1" -OrderNr 7\
      -DL_Path "6,20 66 24 01 30 13,CA,4"

      -Name "ScalingFactor" -UnitType "d377_Lean" -DefValue "100" -OrderNr 8\
      -DL_Path "6,20 66 24 01 30 14,CA,4"

      -Name "CheckPointDist" -UnitType "d377_Lean" -DefValue "0.0" -OrderNr 9\
      -DL_Path "6,20 66 24 01 30 15,CA,4"

      -Name "CheckPWinWidth" -UnitType "d377_Lean" -DefValue "0.0" -OrderNr 10\
      -DL_Path "6,20 66 24 01 30 16,CA,4"

      -Name "IIRFPeriod" -UnitType "d377_Lean" -DefValue "0.02" -OrderNr 11\
      -DL_Path "6,20 66 24 01 30 05,CA,4"

      -Name "IIRFNoOfPoles" -UnitType "d377_Lean" -DefValue "2" -OrderNr 12\
      -DL_Path "6,20 66 24 01 30 06,C6,1"

      -Name "IIRFNoOfZeroes" -UnitType "d377_Lean" -DefValue "0" -OrderNr 13\
      -DL_Path "6,20 66 24 01 30 07,C6,1"

      -Name "IIRFXfrmMetPol" -UnitType "d377_Lean" -DefValue "1" -OrderNr 14\
      -DL_Path "6,20 66 24 01 30 08,C6,1"

      -Name "IIRFXfrmMetZero" -UnitType "d377_Lean" -DefValue "1" -OrderNr 15\
      -DL_Path "6,20 66 24 01 30 09,C6,1"

      -Name "IIRFFZ" -UnitType "d377_Lean" -DefValue "0.0" -OrderNr 16\
      -DL_Path "6,20 66 24 01 30 0A,CA,4"

      -Name "IIRFDZ" -UnitType "d377_Lean" -DefValue "0.0" -OrderNr 17\
      -DL_Path "6,20 66 24 01 30 0B,CA,4"

      -Name "IIRFFP" -UnitType "d377_Lean" -DefValue "2.0" -OrderNr 18\
      -DL_Path "6,20 66 24 01 30 0C,CA,4"

      -Name "IIRFDP" -UnitType "d377_Lean" -DefValue "0.707" -OrderNr 19\
      -DL_Path "6,20 66 24 01 30 0D,CA,4"

      -Name "IIRFGain" -UnitType "d377_Lean" -DefValue "1.0" -OrderNr 20\
      -DL_Path "6,20 66 24 01 30 0E,CA,4"

      -Name "FIRFLength" -UnitType "d377_Lean" -DefValue "1" -OrderNr 21\
      -DL_Path "6,20 66 24 01 30 0F,C6,1"

      -Name "FIRFB0" -UnitType "d377_Lean" -DefValue "0.0" -OrderNr 22\
      -DL_Path "6,20 66 24 01 30 10,CA,4"

      -Name "FIRFB1" -UnitType "d377_Lean" -DefValue "0.0" -OrderNr 23\
      -DL_Path "6,20 66 24 01 30 11,CA,4"

      -Name "TimeKeeperInit" -UnitType "d377_Lean" -DefValue "0" -OrderNr 1\
      -DL_Path "6,20 68 24 01 30 01,C1,1"
#
EIO_ACCESS:

      -Name "All" -Rapid  -LocalManual  -LocalAuto  -RemoteManual  -RemoteAuto 










Backups/IRB140_6kg_0.81m_typeC_1/SYSPAR/MMC.cfg


MMC:CFG_1.0:5:0::
#
MMC_REAL_ROUTINE:

      -name "CalPendelum" -hidden 

      -name "CalPendelumProc" -hidden 

      -name "PendelumProc" -hidden 

      -name "CW_Options" -hidden 

      -name "CW_ReadLevel" -hidden 

      -name "AutoFineCalib" -hidden 

      -name "CW_Refcalib" -hidden 

      -name "ReadBarcode" -hidden 
#
MMC_REAL_PARAM_SEQ_METHOD:

      -name "method"
#
MMC_PALETTE_HEAD:

      -name "M.C 1" -type "MMC_MC1"

      -name "M.C 2" -type "MMC_MC2"

      -name "M.C 3" -type "MMC_MC3"
#
MMC_SERV_ROUT_STRUCT:

      -name "CalPendelum"
#
WARN_AT_START:

      -name "WarningAtStart" -cursor_pp_diff_warning 0\
      -show_pp_to_cursor_button 0
#
AUTO_SWITCH_OF_JOG_UNIT:

      -name "AutoSwitchOfJogUnit"
#
BACKUP_DEFAULT:

     
      -name "Backup"
#
MMC_MC1 = MMC_PALETTE:

      -name "MoveJ" -only_mec_task 

      -name "MoveL" -only_mec_task 

      -name "MoveC" -only_mec_task 

      -name "ProcCall"

      -name "Set"

      -name "Reset"

      -name "WaitTime"

      -name "WaitDI"

      -name "IF"

      -name "Compact IF"

      -name ":="

      -name "Incr"

      -name "Add"

      -name "Decr"

      -name "ArcL" -param_nr 1 -instr_name "ArcL"
#
MMC_MC2 = MMC_PALETTE:

      -name "MoveJ" -only_mec_task 

      -name "MoveL" -only_mec_task 

      -name "MoveC" -only_mec_task 

      -name "ProcCall"

      -name "Set"

      -name "Reset"

      -name "WaitTime"

      -name "WaitDI"

      -name "IF"

      -name "Compact IF"

      -name ":="

      -name "Incr"

      -name "Add"

      -name "Decr"

      -name "ArcL" -param_nr 1 -instr_name "ArcL"
#
MMC_MC3 = MMC_PALETTE:

      -name "MoveJ" -only_mec_task 

      -name "MoveL" -only_mec_task 

      -name "MoveC" -only_mec_task 

      -name "ProcCall"

      -name "Set"

      -name "Reset"

      -name "WaitTime"

      -name "WaitDI"

      -name "IF"

      -name "Compact IF"

      -name ":="

      -name "Incr"

      -name "Add"

      -name "Decr"

      -name "ArcL" -param_nr 1 -instr_name "ArcL"










Backups/IRB140_6kg_0.81m_typeC_1/SYSPAR/MOC.cfg


MOC:CFG_1.0:5:0::
#
MOTION_SYSTEM:

      -name "system_1" -min_temp_ambient_cabinet 5 -max_temp_ambient_cabinet 45\
      -min_temp_ambient_robot 5 -max_temp_ambient_robot 45
#
MOTION_PLANNER:

      -name "motion_planner_1" -std_servo_queue_time 0.193536\
      -dyn_ipol_decbuf_type "OPTIMAL_PATH" -cpu_load_equalization 3\
      -use_motion_sup "rob1" -use_jog_parameters "motion_planner_1"\
      -use_for_synchronization  -use_for_jogging  -repos_installed \
      -dyn_ipol_type 1 -use_spline_parameters "motion_planner_1"\
      -restricted_circlepoint 

      -name "motion_planner_2"

      -name "motion_planner_3"

      -name "motion_planner_4"

      -name "motion_planner_5"

      -name "motion_planner_6"
#
JOG_PARAMETERS:

      -name "motion_planner_1"
#
RELAY:

      -name "rob1_brake" -out_signal "DRV1BRAKE" -in_signal "DRV1BRAKEFB"

      -name "rob1_run" -out_signal "DRV1CHAIN1" -in_signal "DRV1K1" -run_relay 

      -name "rob1_run2" -out_signal "DRV1CHAIN2" -in_signal "DRV1K2" -run_relay 
#
ROBOT:

      -name "ROB_1" -use_robot_serial_number "rob_1"\
      -use_robot_type "ROB1_140_0.81_6" -use_robot_calib "r1_uncalib"\
      -use_joint_0 "rob1_1" -use_joint_1 "rob1_2" -use_joint_2 "rob1_3"\
      -use_joint_3 "rob1_4" -use_joint_4 "rob1_5" -use_joint_5 "rob1_6"\
      -base_mass 14 -base_mass_centre_x -0.0668 -base_mass_centre_y 0.0016\
      -base_mass_centre_z 0.0582 -use_lin_jog "ROB1" -use_reorient_jog "ROB1"\
      -use_joint_jog "ROB1" -use_kinematic_corvec 
#
ROBOT_SERIAL_NUMBER:

      -name "rob_1"
#
TOOL_INTERFACE:

      -name "r1_tool"
#
CSS:

      -name "rob1" -valid 
#
MOTION_SUP:

      -name "rob1" -path_col_detect_on  -jog_col_detect_on \
      -inertia_tolerance 0.3 -gravity_tolerance 0.2 -friction_tolerance 1\
      -disturbance_tolerance 0.2

      -name "default"
#
ARM:

      -name "rob1_1" -use_arm_type "ROB1_1" -use_acc_data "rob1_1"\
      -use_arm_calib "rob1_1" -upper_joint_bound 3.14159\
      -lower_joint_bound -3.14159 -upper_joint_bound_max 3.14159\
      -lower_joint_bound_min -3.14159

      -name "rob1_2" -use_arm_type "ROB1_2" -use_acc_data "rob1_2"\
      -use_arm_calib "rob1_2" -upper_joint_bound 1.91986\
      -lower_joint_bound -1.5708 -upper_joint_bound_max 1.91986\
      -lower_joint_bound_min -1.5708

      -name "rob1_3" -use_arm_type "ROB1_3" -use_acc_data "rob1_3"\
      -use_check_point "rob1_3" -use_arm_calib "rob1_3"\
      -upper_joint_bound 0.872665 -lower_joint_bound -4.01426\
      -upper_joint_bound_max 0.872665 -lower_joint_bound_min -4.01426

      -name "rob1_4" -use_arm_type "ROB1_4" -use_acc_data "rob1_4"\
      -use_arm_calib "rob1_4" -upper_joint_bound 3.49066\
      -lower_joint_bound -3.49066 -upper_joint_bound_max 1039\
      -lower_joint_bound_min -1039

      -name "rob1_5" -use_arm_type "ROB1_5" -use_acc_data "rob1_5"\
      -use_arm_calib "rob1_5" -upper_joint_bound 2.00713\
      -lower_joint_bound -2.00713 -upper_joint_bound_max 2.00713\
      -lower_joint_bound_min -2.00713

      -name "rob1_6" -use_arm_type "ROB1_6" -use_acc_data "rob1_6"\
      -use_arm_calib "rob1_6" -upper_joint_bound 6.98132\
      -lower_joint_bound -6.98132 -upper_joint_bound_max 1030\
      -lower_joint_bound_min -1030
#
ARM_CHECK_POINT:

      -name "rob1_3" -checktype "POS" -position_x -0.05 -position_y -0.05\
      -position_z 0.05
#
ARM_LOAD:

      -name "r1_load_1"

      -name "r1_load_2"

      -name "r1_load_3"

      -name "r1_load_4"
#
ARM_CALIB:

      -name "rob1_1"

      -name "rob1_2"

      -name "rob1_3"

      -name "rob1_4"

      -name "rob1_5"

      -name "rob1_6"
#
JOINT_CALIB:

      -name "rob1_1"

      -name "rob1_2"

      -name "rob1_3"

      -name "rob1_4"

      -name "rob1_5"

      -name "rob1_6"
#
MAINS:

      -name "mains" -u_tolerance_min -0.15 -u_tolerance_max 0.1
#
CURRENT_CONTROLLER:

      -name "c_c_slow_1" -Kp_d_factor 0.2 -current_forced_factor 0.5\
      -delay_filter_time 0.000252
#
CABLE:

      -name "cable_4.5_30" -use_cable_type "cable_4.5" -length 30

      -name "cable_3.0_30" -use_cable_type "cable_3.0" -length 30

      -name "cable_1.5_30" -use_cable_type "cable_1.5" -length 30

      -name "cable_1.0_30" -use_cable_type "cable_1.0" -length 30

      -name "cable_3.0_50" -use_cable_type "cable_3.0" -length 50

      -name "cable_2.0_50" -use_cable_type "cable_2.0" -length 50

      -name "cable_0.75_50" -use_cable_type "cable_0.75" -length 50
#
MOTOR_TYPE:

      -name "default" -pole_pairs 3 -torque_0 1 -ke 0.5 -i_max 3 -r_stator_20 5\
      -l_stator 0.02
#
MOTOR_CALIB:

      -name "rob1_1" -valid_com_offset 

      -name "rob1_2" -valid_com_offset 

      -name "rob1_3" -valid_com_offset 

      -name "rob1_4" -valid_com_offset 

      -name "rob1_5" -valid_com_offset 

      -name "rob1_6" -valid_com_offset 

      -name "LOCKED" -valid_com_offset  -valid_cal_offset 
#
DRIVE_MODULE_USER_DATA:

      -name "drive_module_1"
#
CFRIC_BLOCK:

      -name "r1_CFric_1" -friction_ff_on  -friction_ff_level 0.12\
      -servo_tune_id_level 5 -servo_tune_id_ramp 6

      -name "r1_CFric_2" -friction_ff_on  -friction_ff_level 0.08\
      -servo_tune_id_level 5 -servo_tune_id_ramp 6

      -name "r1_CFric_3" -friction_ff_on  -friction_ff_level 0.08\
      -servo_tune_id_level 5 -servo_tune_id_ramp 6

      -name "r1_CFric_4" -friction_ff_on  -friction_ff_level 0.06\
      -servo_tune_id_level 5 -servo_tune_id_ramp 6

      -name "r1_CFric_5" -friction_ff_on  -friction_ff_level 0.09\
      -servo_tune_id_level 5 -servo_tune_id_ramp 6

      -name "r1_CFric_6" -friction_ff_on  -friction_ff_level 0.04\
      -servo_tune_id_level 5 -servo_tune_id_ramp 6
#
SIS_EXTERNAL:

      -name "r1_sis_param" -prod_time_service_interval 20000\
      -calender_time_service_interval 3 -gear_box_warning_level 100
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PROC:CFG_1.0:5:0::










Backups/IRB140_6kg_0.81m_typeC_1/SYSPAR/SIO.cfg


SIO:CFG_1.0:5:0::
#
COM_PHY_CHANNEL:

      -Name "COM1" -Connector "COM1"

      -Name "LAN1" -Connector "LAN"

      -Name "SER1" -Connector "SERVICE"
#
COM_TRP:

      -Name "TCPIP1" -Type "TCP/IP" -PhyChannel "LAN1"
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SYS:CFG_1.0:5:0::
#
LOCALIZATION:

      -Name "Language" -Value "en"
#
CAB_REGAIN_DIST:

      -Tcp_dist 0.05 -Tcp_rot 0.2 -Ext_dist 0.05 -Ext_rot 0.2

      -Name "AUTO" -Tcp_dist 0.5 -Ext_dist 0.5
#
MANFS_LIMIT:

      -name "LIMITFLAG" -text_id 30,82 -mode "0"
#
HOTEDIT_MODPOS:

      -name "modpos" -type  -tuning_in_auto 
#
SYS_MISC:

      -Name "NoOfRetry" -Value 4

      -Name "SimulateMenu" -Value 1

      -Name "ModalPayLoadMode" -Value 1
#
CAB_TASKS:

      -Name "T_ROB1" -Type "NORMAL" -MotionTask 
#
SUPPRESS_ELOG:

      -Name "SyncId"
#
CAB_TASK_MODULES:

      -File "HOME:/user.sys" -ModName "user" -AllTask 
#
RUN_MODE_SETTINGS:

      -name "AutoToManual"

      -name "ManualToAuto"
#
AUTO_COND_RESET:

      -name "AllDebugSettings" -reset "No"
#
RUNCHN_BOOL:

      -Name "SoftAS" -Select 

      -Name "SoftGS" -Select 

      -Name "SoftSS" -Select 

      -Name "SoftES"
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  NorbertEGMVirtuel INTERNAL_USE            Robot1  









Backups/NorbertEGMVirtuel/BACKINFO/backinfo.txt


#
# Generated backup file, do not edit.
#
# Originally at: C:\Users\Orjan\AppData\Local\Temp\5ed5x5o4.col\Backups\NorbertEGMVirtuel
# 16-03-29  15:10:53
#
>>SYSTEM_ID:
INTERNAL_USE

>>PRODUCTS_ID:
RobotWare Version: 6.01.1010

  RobotWare Base
  709-1 DeviceNet Master/Slave
  606-1 Conveyor Tracking
  840-4 DeviceNet Anybus Slave
  689-1 Externally Guided Motion
  616-1 PC Interface
  English
  Drive System IRB 120/140/260/360/1200/1400/1520/1600
  IRB 140-6/0.8

>>HOME:
All public files and directories

>>SYSPAR:
SYS.cfg
PROC.cfg
MMC.cfg
EIO.cfg
SIO.cfg
MOC.cfg


>>TASK1: (T_ROB1,,)
SYSMOD\user.sys @ user.sys
PROGMOD\ExternalGuidedMotion.mod @ externalguidedmotion.mod
SYSMOD\LINKEDM.sys @ linkedm.sys


>>EOF:
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Backups/NorbertEGMVirtuel/BACKINFO/program.id


C:\Users\Orjan\AppData\Local\ABB Industrial IT\Robotics IT\RobotWare\RobotWare_6.01.1010
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{8F3BEEA2-EE39-45E6-98D4-A7DCA910FB3C}
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{B8357507-0649-4AF1-B140-6C07220504AE}
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   6
   01
   1010
   01
   00
   
   0
   RobotWare
   RobotWare
   Controller Software
   2015-06-12
   #17:41:23/jun 11 2015#
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%%%
  VERSION:1
  LANGUAGE:ENGLISH
%%%

MODULE LINKEDM (SYSMODULE)

! FOLLOWER
!     Name of electronically linked follower axis used by operator at teach pendent.
      PERS string l_f_axis_name{5}       :=  ["",  "", "", "", ""];   

!     Name of the mechanical unit for follower axis.
      PERS string l_f_mecunt_n{5}  :=  ["", "", "", "", ""];

!     Linked follower axis number in the mechanical unit (first axis in mech. unit is number 1). 
      PERS num l_f_axis_no{5}      :=  [0,          0,   0,  0,  0];

! MASTER      
!     Name of the mechanical unit for linked master axis.
      PERS string l_m_mecunt_n{5} :=  ["", "", "", "", ""];

!     Linked master axis number in the mechanical unit (first axis in mech. unit is number 1).
!     See axis number table in documentation for different master mechanical units. 
      PERS num l_m_axis_no{5}     :=  [0,  0,  0,  0,  0];

! POSITION OFFSET 
!     The increase of the allowed offset position between the master and follower
!     positions, used when starting AUTO mode. As soon as the offset is decreased 
!     the old configurated parameter is used. 
!     Example: 3 => the configurated value of allowed offset is increased 3 times.
      PERS num offset_ratio{5}       :=  [10,  10,   10,  10,  10];

! SPEED RATIO
!     Speed_ratio used in AUTO and JOG modes [ very_slow   slow    normal    fast]
!     Value 1 = max allowed manual speed.
      CONST num speed_ratio {20}      := [0.01, 0.01, 0.01, 0.01, 0.01,
                                          0.05, 0.05, 0.05, 0.05, 0.05,
                                          0.20, 0.20, 0.20, 0.20, 0.20,
                                          1.00, 1.00, 1.00, 1.00, 1.00];

! STEP SIZE
!     Displacement position used in JOG mode for each activation of positive or 
!     negative movement.                  [very_short    short   normal   long]
!     Unit degees or meter.
      CONST num displacement {20}     := [0.001, 0.001, 0.001, 0.001, 0.001,
                                          0.005, 0.005, 0.005, 0.005, 0.005,
                                          0.020, 0.020, 0.020, 0.020, 0.020,
                                          0.100, 0.100, 0.100, 0.100, 0.100];


!-------------------------------------------------------------
 PROC Linked_m ()
      Linked_m_exe ;
 ENDPROC
ENDMODULE
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HEADERSTART	1.1             15-09-07  12:10:12 (1)
HEADEREND
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MODULE user (SYSMODULE)

 ! Predefined user data
 !*********************

 ! Declaration of numeric registers reg1...reg5
 VAR num reg1 := 0;
 VAR num reg2 := 0;
 VAR num reg3 := 0;
 VAR num reg4 := 0;
 VAR num reg5 := 0;

 ! Declaration of stopwatch clock1
 VAR clock clock1;

 ! Template for declaration of workobject wobj1
 !TASK PERS wobjdata wobj1 := [FALSE, TRUE, "", [[0, 0, 0],[1, 0, 0, 0]],[[0, 0, 0],[1, 0, 0, 0]]];

ENDMODULE
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Backups/NorbertEGMVirtuel/RAPID/TASK1/PROGMOD/ExternalGuidedMotion.mod


MODULE ExternalGuidedMotion
    CONST egm_minmax egm_minmax_lin1:=[-1,1]; !in mm
    CONST egm_minmax egm_minmax_rot1:=[-2,2];! in degees
    
    VAR robtarget startPoint:=[[83.663994925,-716.879172118,531.771925931],[0.369643972,0.239117982,0.892398933,-0.099045793],[-1,-2,0,1],[9E9,9E9,9E9,9E9,9E9,9E9]];
    VAR pose posecorTopOfRamp:=[[83.663994925,-716.879172118,531.771925931],[0.207675184,-0.457027319,0.788402602,-0.355553631]];
    VAR pose object;
    VAR egmident egmID1;
    VAR egmstate egmSt1; 
    
    TASK PERS tooldata tSuctionCup:=[TRUE,[[120,0,57],[0.707106624,-0.000000155,-0.000000251,0.707106939]],[1,[0,0,1],[1,0,0,0],0,0,0]];
    TASK PERS wobjdata TopOfRamp:=[FALSE,TRUE,"",[[0,0,0],[1,0,0,0]],[[83.664,-716.879,531.772],[0.25,0.25,0.933013,-0.0669873]]];

    PROC main()
        object.rot:= OrientZYX(-30, 150, 0); !In relation to the base of the robot. Y is rotated 90 degrees + angle
        TopOfRamp:= [FALSE,TRUE,"",[[0,0,0],[1,0,0,0]],[[83.663994925,-716.879172118,531.771925931], object.rot]];
        posecorTopOfRamp.rot:= object.rot;
        startPoint.rot:= object.rot;
        
        MoveJ startPoint,v500,fine,tSuctionCup;
        SetUpEGM;
    ENDPROC
  
    
    PROC SetUpEGM()
        EGMReset egmID1;
        EGMGetId egmID1;
        egmSt1 := EGMGetState(egmID1);
        TPWrite "EGM state: "\Num := egmSt1;

        IF egmSt1 <= EGM_STATE_CONNECTED THEN
            ! Set up the EGM data source: UdpUc server using device "EGMsensor:"and configuration "default"
            EGMSetupUC ROB_1, egmID1, "default", "EGMSensor:" \pose;
        ENDIF
        
        runEGM;

        IF egmSt1 = EGM_STATE_CONNECTED THEN
            TPWrite "Reset EGM instance egmID1";
            EGMReset egmID1;    
        ENDIF        
    ENDPROC
        
        
    PROC runEGM()
        EGMActPose egmID1\Tool:=tSuctionCup \WObj:=TopOfRamp,posecorTopOfRamp ,EGM_FRAME_WORLD, posecorTopOfRamp, EGM_FRAME_WORLD
        \x:=egm_minmax_lin1 \y:=egm_minmax_lin1 \z:=egm_minmax_lin1
        \rx:=egm_minmax_rot1 \ry:=egm_minmax_rot1 \rz:=egm_minmax_rot1\LpFilter:=5\Samplerate:=4\MaxSpeedDeviation:= 5000;
                
        EGMRunPose egmID1, EGM_STOP_HOLD\x \y \z\CondTime:=20 \RampInTime:=2\RampOutTime:=0.05;
        egmSt1:=EGMGetState(egmID1);   
    ENDPROC
    
ENDMODULE









Backups/NorbertEGMVirtuel/RAPID/TASK1/SYSMOD/LINKEDM.sys


%%%
  VERSION:1
  LANGUAGE:ENGLISH
%%%

MODULE LINKEDM (SYSMODULE)

! FOLLOWER
!     Name of electronically linked follower axis used by operator at teach pendent.
      PERS string l_f_axis_name{5}       :=  ["",  "", "", "", ""];   

!     Name of the mechanical unit for follower axis.
      PERS string l_f_mecunt_n{5}  :=  ["", "", "", "", ""];

!     Linked follower axis number in the mechanical unit (first axis in mech. unit is number 1). 
      PERS num l_f_axis_no{5}      :=  [0,          0,   0,  0,  0];

! MASTER      
!     Name of the mechanical unit for linked master axis.
      PERS string l_m_mecunt_n{5} :=  ["", "", "", "", ""];

!     Linked master axis number in the mechanical unit (first axis in mech. unit is number 1).
!     See axis number table in documentation for different master mechanical units. 
      PERS num l_m_axis_no{5}     :=  [0,  0,  0,  0,  0];

! POSITION OFFSET 
!     The increase of the allowed offset position between the master and follower
!     positions, used when starting AUTO mode. As soon as the offset is decreased 
!     the old configurated parameter is used. 
!     Example: 3 => the configurated value of allowed offset is increased 3 times.
      PERS num offset_ratio{5}       :=  [10,  10,   10,  10,  10];

! SPEED RATIO
!     Speed_ratio used in AUTO and JOG modes [ very_slow   slow    normal    fast]
!     Value 1 = max allowed manual speed.
      CONST num speed_ratio {20}      := [0.01, 0.01, 0.01, 0.01, 0.01,
                                          0.05, 0.05, 0.05, 0.05, 0.05,
                                          0.20, 0.20, 0.20, 0.20, 0.20,
                                          1.00, 1.00, 1.00, 1.00, 1.00];

! STEP SIZE
!     Displacement position used in JOG mode for each activation of positive or 
!     negative movement.                  [very_short    short   normal   long]
!     Unit degees or meter.
      CONST num displacement {20}     := [0.001, 0.001, 0.001, 0.001, 0.001,
                                          0.005, 0.005, 0.005, 0.005, 0.005,
                                          0.020, 0.020, 0.020, 0.020, 0.020,
                                          0.100, 0.100, 0.100, 0.100, 0.100];


!-------------------------------------------------------------
 PROC Linked_m ()
      Linked_m_exe ;
 ENDPROC
ENDMODULE









Backups/NorbertEGMVirtuel/RAPID/TASK1/SYSMOD/user.sys



MODULE user (SYSMODULE)

 ! Predefined user data
 !*********************

 ! Declaration of numeric registers reg1...reg5
 VAR num reg1 := 0;
 VAR num reg2 := 0;
 VAR num reg3 := 0;
 VAR num reg4 := 0;
 VAR num reg5 := 0;

 ! Declaration of stopwatch clock1
 VAR clock clock1;

 ! Template for declaration of workobject wobj1
 !TASK PERS wobjdata wobj1 := [FALSE, TRUE, "", [[0, 0, 0],[1, 0, 0, 0]],[[0, 0, 0],[1, 0, 0, 0]]];

ENDMODULE










Backups/NorbertEGMVirtuel/SYSPAR/EIO.cfg


EIO:CFG_1.0:6:1::
#
INDUSTRIAL_NETWORK:

      -Name "DeviceNet" -Label "DeviceNet Master/Slave Network" -Address "2"

      -Name "DeviceNet_Anybus" -Label "DeviceNet Anybus Network" -Address "20"
#
DEVICENET_DEVICE:

      -Name "Qtrack1" -Simulated  -VendorName "ABB Robotics"\
      -ProductName "Qtracker" -Address 15 -ProductCode 16 -DeviceType 100\
      -PollRate 20 -OutputSize 6 -InputSize 19

      -Name "DIGITAL_IO" -VendorName "ABB Robotics"\
      -ProductName "24 VDC I/O Device" -Label "DSQC 652 24 VDC I/O Device"\
      -Address 11 -ProductCode 26 -DeviceType 7 -ConnectionType "COS"\
      -OutputSize 2 -InputSize 2
#
DEVICENET_DEVICE_TEMPLATE:

      -Name "d377B" -VendorName "ABB Robotics" -ProductName "Qtracker"\
      -Label "DSQC 377B Queue Tracker" -ProductCode 16 -DeviceType 100\
      -PollRate 20 -OutputSize 6 -InputSize 19
#
DEVICENET_COMMAND:

      -Name "CountsPerMeter1" -Device "Qtrack1" -OrderNr 2\
      -Path "6,20 66 24 01 30 01,CA,4" -Value "20000.0"

      -Name "SyncSeparation1" -Device "Qtrack1" -OrderNr 3\
      -Path "6,20 66 24 01 30 02,CA,4" -Value "0.005"

      -Name "QueueTrckDist1" -Device "Qtrack1" -OrderNr 4\
      -Path "6,20 66 24 01 30 03,CA,4" -Value "0.0"

      -Name "StartWinWidth1" -Device "Qtrack1" -OrderNr 5\
      -Path "6,20 66 24 01 30 04,CA,4" -Value "10.0"

      -Name "AutoBackup1" -Device "Qtrack1" -OrderNr 6\
      -Path "6,20 66 24 01 30 12,C1,1" -Value "1"

      -Name "SimulationVel1" -Device "Qtrack1" -OrderNr 7\
      -Path "6,20 66 24 01 30 13,CA,4" -Value "0.100"

      -Name "ScalingFactor1" -Device "Qtrack1" -OrderNr 8\
      -Path "6,20 66 24 01 30 14,CA,4" -Value "2000.0"

      -Name "CheckPointDist1" -Device "Qtrack1" -OrderNr 9\
      -Path "6,20 66 24 01 30 15,CA,4" -Value "0.0"

      -Name "CheckPWinWidth1" -Device "Qtrack1" -OrderNr 10\
      -Path "6,20 66 24 01 30 16,CA,4" -Value "0.0"

      -Name "IIRFPeriod1" -Device "Qtrack1" -OrderNr 11\
      -Path "6,20 66 24 01 30 05,CA,4" -Value "0.02"

      -Name "IIRFNoOfPoles1" -Device "Qtrack1" -OrderNr 12\
      -Path "6,20 66 24 01 30 06,C6,1" -Value "2"

      -Name "IIRFNoOfZeroes1" -Device "Qtrack1" -OrderNr 13\
      -Path "6,20 66 24 01 30 07,C6,1" -Value "0"

      -Name "IIRFXfrmMetPol1" -Device "Qtrack1" -OrderNr 14\
      -Path "6,20 66 24 01 30 08,C6,1" -Value "1"

      -Name "IIRFXfrmMetZero1" -Device "Qtrack1" -OrderNr 15\
      -Path "6,20 66 24 01 30 09,C6,1" -Value "1"

      -Name "IIRFFZ1" -Device "Qtrack1" -OrderNr 16\
      -Path "6,20 66 24 01 30 0A,CA,4" -Value "0.0"

      -Name "IIRFDZ1" -Device "Qtrack1" -OrderNr 17\
      -Path "6,20 66 24 01 30 0B,CA,4" -Value "0.0"

      -Name "IIRFFP1" -Device "Qtrack1" -OrderNr 18\
      -Path "6,20 66 24 01 30 0C,CA,4" -Value "2.0"

      -Name "IIRFDP1" -Device "Qtrack1" -OrderNr 19\
      -Path "6,20 66 24 01 30 0D,CA,4" -Value "0.707"

      -Name "IIRFGain1" -Device "Qtrack1" -OrderNr 20\
      -Path "6,20 66 24 01 30 0E,CA,4" -Value "1.0"

      -Name "FIRFLength1" -Device "Qtrack1" -OrderNr 21\
      -Path "6,20 66 24 01 30 0F,C6,1" -Value "0"

      -Name "FIRFB01" -Device "Qtrack1" -OrderNr 22\
      -Path "6,20 66 24 01 30 10,CA,4" -Value "0.0"

      -Name "FIRFB11" -Device "Qtrack1" -OrderNr 23\
      -Path "6,20 66 24 01 30 11,CA,4" -Value "0.0"
#
DEVICENET_INTERNAL_DEVICE:

      -Name "DN_Internal_Device" -VendorName "ABB Robotics"\
      -ProductName "DeviceNet Internal Slave Device"
#
DEVICENET_INTERNAL_ANYBUS_DEVICE:

      -Name "DN_Internal_Anybus" -VendorName "ABB Robotics"\
      -ProductName "DeviceNet Internal Anybus Slave Device"
#
EIO_SIGNAL:

      -Name "c1Position" -SignalType "AI" -Device "Qtrack1" -DeviceMap "0-31"\
      -MaxLog 21474.8 -MaxPhys 1 -MaxPhysLimit 1 -MaxBitVal 2147483647\
      -MinLog -21474.8 -MinPhys -1 -MinPhysLimit -1 -MinBitVal -2147483647

      -Name "c1Speed" -SignalType "AI" -Device "Qtrack1" -DeviceMap "32-63"\
      -MaxLog 21474.8 -MaxPhys 1 -MaxPhysLimit 1 -MaxBitVal 2147483647\
      -MinLog -21474.8 -MinPhys -1 -MinPhysLimit -1 -MinBitVal -2147483647

      -Name "c1Connected" -SignalType "DI" -Device "Qtrack1" -DeviceMap "104"

      -Name "c1NullSpeed" -SignalType "DI" -Device "Qtrack1" -DeviceMap "105"

      -Name "c1DReady" -SignalType "DI" -Device "Qtrack1" -DeviceMap "106"

      -Name "c1PassStw" -SignalType "DI" -Device "Qtrack1" -DeviceMap "107"

      -Name "c1NewObjStrobe" -SignalType "DI" -Device "Qtrack1" -DeviceMap "108"

      -Name "c1EncSelected" -SignalType "DI" -Device "Qtrack1" -DeviceMap "109"

      -Name "c1EncAFautlt" -SignalType "DI" -Device "Qtrack1" -DeviceMap "110"

      -Name "c1EncBFautlt" -SignalType "DI" -Device "Qtrack1" -DeviceMap "111"

      -Name "c1Simulating" -SignalType "DI" -Device "Qtrack1" -DeviceMap "112"

      -Name "c1DirOfTravel" -SignalType "DI" -Device "Qtrack1" -DeviceMap "113"

      -Name "c1ScaleEncPuls" -SignalType "DI" -Device "Qtrack1" -DeviceMap "114"

      -Name "c1PowerUpStatus" -SignalType "DI" -Device "Qtrack1" -DeviceMap "83"

      -Name "c1WaitWObj" -SignalType "DO" -Device "Qtrack1" -DeviceMap "0"

      -Name "c1DropWObj" -SignalType "DO" -Device "Qtrack1" -DeviceMap "1"

      -Name "c1Rem1PObj" -SignalType "DO" -Device "Qtrack1" -DeviceMap "2"

      -Name "c1RemAllPObj" -SignalType "DO" -Device "Qtrack1" -DeviceMap "3"

      -Name "c1EncSelect" -SignalType "DO" -Device "Qtrack1" -DeviceMap "4"

      -Name "c1SoftSyncSig" -SignalType "DO" -Device "Qtrack1" -DeviceMap "5"

      -Name "c1SoftCheckSig" -SignalType "DO" -Device "Qtrack1" -DeviceMap "6"

      -Name "c1SimMode" -SignalType "DO" -Device "Qtrack1" -DeviceMap "7"

      -Name "c1CntToEncStr" -SignalType "DO" -Device "Qtrack1" -DeviceMap "40"

      -Name "c1ForceJob" -SignalType "DO" -Device "Qtrack1" -DeviceMap "41"

      -Name "c1PosInJobQ" -SignalType "DO" -Device "Qtrack1" -DeviceMap "42"

      -Name "c1ObjectsInQ" -SignalType "GI" -Device "Qtrack1" -DeviceMap "64-71"

      -Name "c1CntFromEnc" -SignalType "GI" -Device "Qtrack1"\
      -DeviceMap "72-103"

      -Name "c1DTimestamp" -SignalType "GI" -Device "Qtrack1"\
      -DeviceMap "120-151"

      -Name "c1CntToEnc" -SignalType "GO" -Device "Qtrack1" -DeviceMap "8-39"

      -Name "doGripOpen" -SignalType "DO" -Device "DIGITAL_IO"\
      -Label "Pneumatic gripper OPEN" -DeviceMap "9"

      -Name "doGripClose" -SignalType "DO" -Device "DIGITAL_IO"\
      -Label "Pneumatic gripper CLOSE" -DeviceMap "8"

      -Name "ao_Joint1" -SignalType "AO" -Device "Qtrack1" -DeviceMap "16-31"\
      -Access "All" -MaxLog 21474.8 -MaxPhys 500 -MaxPhysLimit 500\
      -MaxBitVal 32767 -MinLog -21474.8 -MinPhys -500 -MinPhysLimit -500\
      -MinBitVal -32767

      -Name "ao_Joint2" -SignalType "AO" -Device "Qtrack1" -DeviceMap "32-47"\
      -MaxLog 21474.8 -MaxPhys 500 -MaxPhysLimit 500 -MaxBitVal 32767\
      -MinLog -21474.8 -MinPhys -500 -MinPhysLimit -500 -MinBitVal -32767

      -Name "ao_Joint3" -SignalType "AO" -Device "Qtrack1" -DeviceMap "48-63"\
      -MaxLog 21474.8 -MaxPhys 500 -MaxPhysLimit 500 -MaxBitVal 32767\
      -MinLog -21474.8 -MinPhys -500 -MinPhysLimit -500 -MinBitVal -32767

      -Name "ao_Joint6" -SignalType "AO" -Device "Qtrack1" -DeviceMap "96-111"\
      -MaxLog 21474.8 -MaxPhys 500 -MaxPhysLimit 500 -MaxBitVal 32767\
      -MinLog -21474.8 -MinPhys -500 -MinPhysLimit -500 -MinBitVal -32767

      -Name "ao_Joint5" -SignalType "AO" -Device "Qtrack1" -DeviceMap "80-95"\
      -MaxLog 21474.8 -MaxPhys 500 -MaxPhysLimit 500 -MaxBitVal 32767\
      -MinLog -21474.8 -MinPhys -500 -MinPhysLimit -500 -MinBitVal -32767

      -Name "ao_Joint4" -SignalType "AO" -Device "Qtrack1" -DeviceMap "64-79"\
      -MaxLog 21474.8 -MaxPhys 500 -MaxPhysLimit 500 -MaxBitVal 32767\
      -MinLog -21474.8 -MinPhys -500 -MinPhysLimit -500 -MinBitVal -32767

      -Name "ao_MoveX" -SignalType "AO" -Device "Qtrack1" -DeviceMap "112-127"\
      -MaxLog 2147.8 -MaxPhys 500 -MaxPhysLimit 500 -MaxBitVal 32767\
      -MinLog -2147.8 -MinPhys -500 -MinPhysLimit -500 -MinBitVal -32767

      -Name "ao_MoveY" -SignalType "AO" -Device "Qtrack1" -DeviceMap "128-143"\
      -MaxLog 21474.8 -MaxPhys 500 -MaxPhysLimit 500 -MaxBitVal 32767\
      -MinLog -21474.8 -MinPhys -500 -MinPhysLimit -500 -MinBitVal -32767

      -Name "ao_MoveZ" -SignalType "AO" -Device "Qtrack1" -DeviceMap "144-159"\
      -MaxLog 21474.8 -MaxPhys 500 -MaxPhysLimit 500 -MaxBitVal 32767\
      -MinLog -21474.8 -MinPhys -500 -MinPhysLimit -500 -MinBitVal -32767

      -Name "ao_RotX" -SignalType "AO" -Device "Qtrack1" -DeviceMap "160-175"\
      -MaxLog 21474.8 -MaxPhys 500 -MaxPhysLimit 500 -MaxBitVal 32767\
      -MinLog -21474.8 -MinPhys -500 -MinPhysLimit -500 -MinBitVal -32767

      -Name "ao_RotY" -SignalType "AO" -Device "Qtrack1" -DeviceMap "176-191"\
      -MaxLog 21474.8 -MaxPhys 500 -MaxPhysLimit 500 -MaxBitVal 32767\
      -MinLog -21474.8 -MinPhys -500 -MinPhysLimit -500 -MinBitVal -32767

      -Name "ao_RotZ" -SignalType "AO" -Device "Qtrack1" -DeviceMap "192-207"\
      -MaxLog 21474.8 -MaxPhys 500 -MaxPhysLimit 500 -MaxBitVal 32767\
      -MinLog -21474.8 -MinPhys -500 -MinPhysLimit -500 -MinBitVal -32767










Backups/NorbertEGMVirtuel/SYSPAR/MMC.cfg


MMC:CFG_1.0:6:0::
#
MMC_REAL_ROUTINE:

      -name "CalPendelum" -hidden 

      -name "CalPendelumProc" -hidden 

      -name "PendelumProc" -hidden 

      -name "CW_Options" -hidden 

      -name "CW_ReadLevel" -hidden 

      -name "AutoFineCalib" -hidden 

      -name "CW_Refcalib" -hidden 

      -name "ReadBarcode" -hidden 
#
MMC_REAL_PARAM_SEQ_METHOD:

      -name "method"
#
MMC_PALETTE_HEAD:

      -name "M.C 1" -type "MMC_MC1"

      -name "M.C 2" -type "MMC_MC2"

      -name "M.C 3" -type "MMC_MC3"
#
MMC_SERV_ROUT_STRUCT:

      -name "CalPendelum"
#
WARN_AT_START:

      -name "WarningAtStart" -cursor_pp_diff_warning 0\
      -show_pp_to_cursor_button 0
#
AUTO_SWITCH_OF_JOG_UNIT:

      -name "AutoSwitchOfJogUnit"
#
BACKUP_DEFAULT:

     
      -name "Backup"
#
MMC_MC1 = MMC_PALETTE:

      -name "MoveJ" -only_mec_task 

      -name "MoveL" -only_mec_task 

      -name "MoveC" -only_mec_task 

      -name "ProcCall"

      -name "Set"

      -name "Reset"

      -name "WaitTime"

      -name "WaitDI"

      -name "IF"

      -name "Compact IF"

      -name ":="

      -name "Incr"

      -name "Add"

      -name "Decr"
#
MMC_MC2 = MMC_PALETTE:

      -name "MoveJ" -only_mec_task 

      -name "MoveL" -only_mec_task 

      -name "MoveC" -only_mec_task 

      -name "ProcCall"

      -name "Set"

      -name "Reset"

      -name "WaitTime"

      -name "WaitDI"

      -name "IF"

      -name "Compact IF"

      -name ":="

      -name "Incr"

      -name "Add"

      -name "Decr"
#
MMC_MC3 = MMC_PALETTE:

      -name "MoveJ" -only_mec_task 

      -name "MoveL" -only_mec_task 

      -name "MoveC" -only_mec_task 

      -name "ProcCall"

      -name "Set"

      -name "Reset"

      -name "WaitTime"

      -name "WaitDI"

      -name "IF"

      -name "Compact IF"

      -name ":="

      -name "Incr"

      -name "Add"

      -name "Decr"










Backups/NorbertEGMVirtuel/SYSPAR/MOC.cfg


MOC:CFG_1.0:6:0::
#
MOTION_SYSTEM:

      -name "system_1" -min_temp_ambient_cabinet 5 -max_temp_ambient_cabinet 45\
      -min_temp_ambient_robot 5 -max_temp_ambient_robot 45
#
MOTION_PLANNER:

      -name "motion_planner_1" -std_servo_queue_time 0.193536\
      -use_motion_sup "rob1" -use_jog_parameters "motion_planner_1"\
      -use_for_jogging  -repos_installed \
      -use_spline_parameters "motion_planner_1" -restricted_circlepoint 

      -name "motion_planner_2"

      -name "motion_planner_3"

      -name "motion_planner_4"

      -name "motion_planner_5"

      -name "motion_planner_6"
#
JOG_PARAMETERS:

      -name "motion_planner_1" -jog_mode 1
#
MECHANICAL_UNIT:

      -name "CNV1" -use_activation_relay "" -use_brake_relay "dummy_relay"\
      -use_single_0 "CNV1" -allow_move_of_user_frame 
#
RELAY:

      -name "rob1_brake" -out_signal "DRV1BRAKE" -in_signal "DRV1BRAKEFB"

      -name "rob1_run" -out_signal "DRV1CHAIN1" -in_signal "DRV1K1" -run_relay 

      -name "rob1_run2" -out_signal "DRV1CHAIN2" -in_signal "DRV1K2" -run_relay 
#
ROBOT:

      -name "ROB_1" -use_robot_serial_number "rob_1"\
      -use_robot_type "ROB1_140_0.81_6" -use_robot_calib "r1_uncalib"\
      -use_joint_0 "rob1_1" -use_joint_1 "rob1_2" -use_joint_2 "rob1_3"\
      -use_joint_3 "rob1_4" -use_joint_4 "rob1_5" -use_joint_5 "rob1_6"\
      -base_mass 14 -base_mass_centre_x -0.0668 -base_mass_centre_y 0.0016\
      -base_mass_centre_z 0.0582 -use_lin_jog "ROB1" -use_reorient_jog "ROB1"\
      -use_joint_jog "ROB1"\
      -use_motion_process_mode "rob1_optimal_cycle_time_mode"
#
ROBOT_SERIAL_NUMBER:

      -name "rob_1" -robot_serial_number_high_part " 14M"\
      -robot_serial_number_low_part 65034
#
FOOT_INTERFACE:

      -name "r1_foot"
#
TOOL_INTERFACE:

      -name "r1_tool"
#
CSS:

      -name "rob1" -valid 
#
MOTION_PROCESS_MODE:

      -name "rob1_optimal_cycle_time_mode" -mode_id 1\
      -use_motion_process_mode_type "rob1_optimal_cycle_time_mode"

      -name "rob1_low_speed_accuracy_mode" -mode_id 2\
      -use_motion_process_mode_type "rob1_low_speed_accuracy_mode"

      -name "rob1_low_speed_stiff_mode" -mode_id 3\
      -use_motion_process_mode_type "rob1_low_speed_stiff_mode"
#
MOTION_SUP:

      -name "default"

      -name "rob1" -path_col_detect_on  -jog_col_detect_on \
      -inertia_tolerance 0.3 -gravity_tolerance 0.2 -friction_tolerance 1\
      -disturbance_tolerance 0.2
#
SINGLE:

      -name "CNV1" -use_single_type "CNV1" -use_joint "CNV1"
#
SINGLE_TYPE:

      -name "CNV1" -mechanics "EXT_LIN" -process_name "CNV1"
#
JOINT:

      -name "CNV1" -logical_axis 12 -use_measurement_channel "CNV1"\
      -use_axc_filter "CNV1" -use_arm "CNV1" -use_transmission "CNV1"\
      -use_brake "" -use_supervision "CNV1" -use_drive_system "CNV1"\
      -uncalibrated_control_master_type "UCCM0"\
      -use_uncalibrated_control_master "CNV1" -normal_control_master_type "LCM0"\
      -use_normal_control_master "CNV1" -lock_joint_in_hardware \
      -lock_joint_in_ipol  -lock_joint_in_servo  -show_locked_joint_pos 
#
MEASUREMENT_CHANNEL:

      -name "CNV1" -measurement_node 6
#
ARM:

      -name "rob1_1" -use_arm_type "ROB1_1" -use_acc_data "rob1_1"\
      -use_arm_calib "rob1_1" -upper_joint_bound 3.14159\
      -lower_joint_bound -3.14159 -upper_joint_bound_max 3.14159\
      -lower_joint_bound_min -3.14159

      -name "rob1_2" -use_arm_type "ROB1_2" -use_acc_data "rob1_2"\
      -use_arm_calib "rob1_2" -upper_joint_bound 1.91986\
      -lower_joint_bound -1.5708 -upper_joint_bound_max 1.91986\
      -lower_joint_bound_min -1.5708

      -name "rob1_3" -use_arm_type "ROB1_3" -use_acc_data "rob1_3"\
      -use_check_point "rob1_3" -use_arm_calib "rob1_3"\
      -upper_joint_bound 0.872665 -lower_joint_bound -4.01426\
      -upper_joint_bound_max 0.872665 -lower_joint_bound_min -4.01426

      -name "rob1_4" -use_arm_type "ROB1_4" -use_acc_data "rob1_4"\
      -use_arm_calib "rob1_4" -upper_joint_bound 3.49066\
      -lower_joint_bound -3.49066 -upper_joint_bound_max 1039\
      -lower_joint_bound_min -1039

      -name "rob1_5" -use_arm_type "ROB1_5" -use_acc_data "rob1_5"\
      -use_arm_calib "rob1_5" -upper_joint_bound 2.00713\
      -lower_joint_bound -2.00713 -upper_joint_bound_max 2.00713\
      -lower_joint_bound_min -2.00713

      -name "rob1_6" -use_arm_type "ROB1_6" -use_acc_data "rob1_6"\
      -use_arm_calib "rob1_6" -upper_joint_bound 6.98132\
      -lower_joint_bound -6.98132 -upper_joint_bound_max 1030\
      -lower_joint_bound_min -1030

      -name "CNV1" -use_arm_type "CNV1" -use_acc_data "CNV1"\
      -upper_joint_bound 1.25664E+006 -lower_joint_bound -1.25664E+006
#
ARM_TYPE:

      -name "CNV1"
#
ARM_CHECK_POINT:

      -name "rob1_3" -position_x -0.05 -position_y -0.05 -position_z 0.05
#
ARM_LOAD:

      -name "r1_load_1"

      -name "r1_load_2"

      -name "r1_load_3"

      -name "r1_load_4"
#
ACC_DATA:

      -name "CNV1" -wc_acc 2.5 -wc_dec 2.5
#
ARM_CALIB:

      -name "rob1_1"

      -name "rob1_2"

      -name "rob1_3"

      -name "rob1_4"

      -name "rob1_5"

      -name "rob1_6"
#
JOINT_CALIB:

      -name "rob1_1"

      -name "rob1_2"

      -name "rob1_3"

      -name "rob1_4"

      -name "rob1_5"

      -name "rob1_6"

      -name "irb_default"
#
TRANSMISSION:

      -name "CNV1" -transm_joint 1
#
SUPERVISION:

      -name "CNV1" -use_supervision_type "CNV1" -in_position_range 1\
      -normalized_zero_speed 0.02 -reference_master_pos_supervision_on 
#
SUPERVISION_TYPE:

      -name "CNV1" -static_power_up_position_limit 3\
      -dynamic_power_up_position_limit 150 -static_position_limit 3\
      -dynamic_position_limit 200 -static_normalized_speed_limit 0.06\
      -dynamic_normalized_speed_limit 0.3 -normalized_influence_sensitivity 0\
      -speed_half_time 0.5 -max_jam_normalized_speed 0.05 -max_overload_time 0.5\
      -max_jam_time 0.5
#
AXC_FILTER:

      -name "CNV1" -use_feedback_iir2_filter "LP_496"\
      -use_speed_error_iir2_filter1 "NOTCH_248"\
      -use_speed_error_iir2_filter2 "LAG_16_72"\
      -use_torque_limit_iir1_filter1 "LP_25"\
      -use_torque_limit_iir1_filter2 "LP_25"
#
DRIVE_SYSTEM:

      -name "CNV1" -external  -use_current_transfer_function ""\
      -use_current_controller "c_c_slow_1" -use_mains "" -use_trafo ""\
      -use_dc_link "" -use_drive_unit "CNV1" -use_cable "" -use_motor "CNV1"\
      -use_thermal_duty_cycle "" -use_stress_duty_cycle "CNV1"
#
MAINS:

      -name "mains" -u_tolerance_min -0.15 -u_tolerance_max 0.1

      -name "mains_no_rectifier" -u_tolerance_min 0 -u_tolerance_max 0
#
DRIVE_UNIT:

      -name "CNV1" -use_drive_unit_type "NO_TYPE"\
      -use_drive_unit_supervision "d_u_sup_250_450" -unit_position 7 -node 2\
      -i_max 36.77 -i_thermal 14.3 -temp_ambient_rise_transistor 2
#
CURRENT_CONTROLLER:

      -name "c_c_slow_1" -Kp_d_factor 0.2 -current_forced_factor 0.5\
      -delay_filter_time 0.000252
#
CABLE:

      -name "cable_4.5_30" -use_cable_type "cable_4.5" -length 30

      -name "cable_3.0_30" -use_cable_type "cable_3.0" -length 30

      -name "cable_1.5_30" -use_cable_type "cable_1.5" -length 30

      -name "cable_1.0_30" -use_cable_type "cable_1.0" -length 30

      -name "cable_3.0_50" -use_cable_type "cable_3.0" -length 50

      -name "cable_2.0_50" -use_cable_type "cable_2.0" -length 50

      -name "cable_0.75_50" -use_cable_type "cable_0.75" -length 50

      -name "cable_awg24_0.815" -use_cable_type "cable_awg24" -length 0.815

      -name "cable_awg24_1.140" -use_cable_type "cable_awg24" -length 1.14

      -name "cable_awg24_1.65" -use_cable_type "cable_awg24" -length 1.65

      -name "cable_awg24_1.86" -use_cable_type "cable_awg24" -length 1.86

      -name "cable_awg24_2.205" -use_cable_type "cable_awg24" -length 2.205

      -name "cable_awg24_2.165" -use_cable_type "cable_awg24" -length 2.165

      -name "cable_awg24_1.215" -use_cable_type "cable_awg24" -length 1.215
#
MOTOR:

      -name "CNV1" -use_motor_type "CNV1" -use_motor_calib "CNV1"
#
MOTOR_TYPE:

      -name "default" -pole_pairs 3 -torque_0 1 -ke 0.5 -i_max 3 -r_stator_20 5\
      -l_stator 0.02

      -name "CNV1" -pole_pairs 3 -torque_0 1 -ke 1 -i_max 2 -r_stator_20 5\
      -l_stator 0.02
#
MOTOR_CALIB:

      -name "LOCKED" -valid_com_offset  -valid_cal_offset 

      -name "rob1_1" -valid_com_offset  -cal_offset 3.99142 -valid_cal_offset 

      -name "rob1_2" -valid_com_offset  -cal_offset 4.79273 -valid_cal_offset 

      -name "rob1_3" -valid_com_offset  -cal_offset 1.45 -valid_cal_offset 

      -name "rob1_4" -valid_com_offset  -cal_offset 6.17753 -valid_cal_offset 

      -name "rob1_5" -valid_com_offset  -cal_offset 5.21314 -valid_cal_offset 

      -name "rob1_6" -valid_com_offset  -cal_offset 1.83742 -valid_cal_offset 

      -name "CNV1" -valid_com_offset 
#
STRESS_DUTY_CYCLE:

      -name "CNV1" -speed_absolute_max 314.1 -torque_absolute_max 1.5
#
UCCM0:

      -name "CNV1" -Kp 10 -Kv 0.2 -Ti 0.1 -speed_max_n 15 -acc_max_n 100\
      -dec_max_n 100
#
LCM0:

      -name "CNV1" -Kp 10 -Kv 0.2 -Ti 0.1
#
DRIVE_MODULE_USER_DATA:

      -name "drive_module_1"
#
EXT_MOTION_DATA:

      -name "EGMdata"
#
CFRIC_BLOCK:

      -name "r1_CFric_1" -friction_ff_on  -friction_ff_level 0.12\
      -servo_tune_id_level 5 -servo_tune_id_ramp 6

      -name "r1_CFric_2" -friction_ff_on  -friction_ff_level 0.08\
      -servo_tune_id_level 5 -servo_tune_id_ramp 6

      -name "r1_CFric_3" -friction_ff_on  -friction_ff_level 0.08\
      -servo_tune_id_level 5 -servo_tune_id_ramp 6

      -name "r1_CFric_4" -friction_ff_on  -friction_ff_level 0.06\
      -servo_tune_id_level 5 -servo_tune_id_ramp 6

      -name "r1_CFric_5" -friction_ff_on  -friction_ff_level 0.09\
      -servo_tune_id_level 5 -servo_tune_id_ramp 6

      -name "r1_CFric_6" -friction_ff_on  -friction_ff_level 0.04\
      -servo_tune_id_level 5 -servo_tune_id_ramp 6
#
SIS_EXTERNAL:

      -name "r1_sis_param" -prod_time_service_interval 20000\
      -calender_time_service_interval 3 -gear_box_warning_level 100










Backups/NorbertEGMVirtuel/SYSPAR/PROC.cfg


PROC:CFG_1.0:6:0::
#
CONVEYOR:

      -name "CNV1" -sensor_type "CAN" -use_sensor "CAN1" -adjustment_speed 850\
      -min_dist -600 -max_dist 20000 -correction_vector_ramp_length 5
#
CONVEYOR_CAN_SENSOR:

      -name "CAN1" -eio_unit_name "Qtrack1" -connected_signal "c1Connected"\
      -position_signal "c1Position" -velocity_signal "c1Speed"\
      -null_speed_signal "c1NullSpeed" -wait_wobj_signal "c1WaitWObj"\
      -drop_wobj_signal "c1DropWObj" -data_timestamp "c1DTimestamp"\
      -rem_all_pobj_signal "c1RemAllPObj" -rem_one_pobj_signal "c1Rem1PObj"\
      -supervise_max_dist_off  -newobj_strobe "c1NewObjStrobe"\
      -encA_fault_signal "c1EncAFautlt" -dir_of_travel_signal "c1DirOfTravel"\
      -force_job_signal "c1ForceJob" -count_to_enc_strobe "c1CntToEncStr"\
      -pos_in_jobq_signal "c1PosInJobQ" -obj_in_queue_signal "c1ObjectsInQ"\
      -count_from_enc "c1CntFromEnc" -count_to_enc "c1CntToEnc"\
      -scale_enc_puls "c1ScaleEncPuls"










Backups/NorbertEGMVirtuel/SYSPAR/SIO.cfg


SIO:CFG_1.0:6:1::
#
COM_PHY_CHANNEL:

      -Name "COM1" -Connector "COM1"
#
COM_TRP:

      -Name "TCPIP1" -Type "TCP/IP" -PhyChannel ""

      -Name "EGMSensor" -Type "UDPUC" -RemoteAdress "127.0.0.1"\
      -RemotePortNumber 6510
#
ETHERNET_PORT:

      -Name "X2"

      -Name "X3"

      -Name "X4"

      -Name "X5"

      -Name "X6"
#
STATIC_VLAN:

      -Name "X5" -Interface "LAN3"










Backups/NorbertEGMVirtuel/SYSPAR/SYS.cfg


SYS:CFG_1.0:6:0::
#
LOCALIZATION:

      -Name "Language" -Value "en"
#
CAB_REGAIN_DIST:

      -Tcp_dist 0.05 -Tcp_rot 0.2 -Ext_dist 0.05 -Ext_rot 0.2

      -Name "AUTO" -Tcp_dist 0.5 -Ext_dist 0.5
#
MANFS_LIMIT:

      -name "LIMITFLAG" -text_id 30,82 -mode "0"
#
HOTEDIT_MODPOS:

      -name "modpos" -type  -tuning_in_auto 
#
RUNCHN_BOOL:

      -Name "SoftAS" -Select 

      -Name "SoftGS" -Select 

      -Name "SoftSS" -Select 

      -Name "SoftES"
#
AUTO_COND_RESET:

      -name "AllDebugSettings" -reset "NO"
#
CAB_TASK_MODULES:

      -File "HOME:/user.sys" -ModName "user" -AllTask 
#
RUN_MODE_SETTINGS:

      -name "AutoToManual"

      -name "ManualToAuto"
#
SYS_MISC:

      -Name "NoOfRetry" -Value 4

      -Name "SimulateMenu" -Value 1

      -Name "ModalPayLoadMode" -Value 1

      -Name "StationaryPayLoadMode"

      -Name "CollisionErrorHandling"
#
CAB_TASKS:

      -Name "T_ROB1" -Type "NORMAL" -MotionTask 
#
SUPPRESS_ELOG:

      -Name "SyncId"
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Systems/IRB140_6kg_0.81m_typeC_1/system.xml


  IRB140_6kg_0.81m_typeC_1 VIRTUAL_USE    RKKKKKZJJUcv4KKKKKKKKh 165 RobotWare OS and English    DriveModule1 taknZgGGAZk 110 ABB standard manipulator Add axes IRB/drive module 140/1400 IRB 140 Type C 140-6/0.8 RC1 No add drive      









Systems/IRB140_6kg_0.81m_typeC_1/BACKUP/IRB140_6kg_0.81m_typeC_1/system.xml


  IRB140_6kg_0.81m_typeC_1 VIRTUAL_USE    RKKKKKZJJUcv4KKKKKKKKh 165 RobotWare OS and English    DriveModule1 taknZgGGAZk 110 ABB standard manipulator Add axes IRB/drive module 140/1400 IRB 140 Type C 140-6/0.8 RC1 No add drive      









Systems/IRB140_6kg_0.81m_typeC_1/BACKUP/IRB140_6kg_0.81m_typeC_1/BACKINFO/backinfo.txt


#
# Generated backup file, do not edit.
#
# Originally at: C:/Users/Isi-Konsulent/AppData/Local/Temp/cjeidnq1.0dn/Backups/IRB140_6kg_0.81m_typeC_1
# 16-02-03  14:55:29
#
>>SYSTEM_ID:
VIRTUAL_USE

>>PRODUCTS_ID:
RobotWare Version: 5.15.8017.08

  RW Control module key
  RobotWare OS and English
  RW Drive module 1 key
  ABB standard manipulator
  IRB 140 Type C
  140-6/0.8
  Add axes IRB/drive module 140/1400
  RC1 No add drive

>>ROBOT_TYPE:
140-6/0.8

>>HOME:
All public files and directories

>>SYSPAR:
SYS.cfg
PROC.cfg
EIO.cfg
SIO.cfg
MOC.cfg
MMC.cfg


>>TASK1: (T_ROB1,,)
SYSMOD\user.sys @ user.sys


>>EOF:










Systems/IRB140_6kg_0.81m_typeC_1/BACKUP/IRB140_6kg_0.81m_typeC_1/BACKINFO/fpsystem.xml


 
   
     
       
    
     
       
       
       
    
     
       
       
       
    
     
       
       
       
    
     
       
    
     
       
    
     
       
       
       
       
    
     
       
    
     
       
       
       
       
    
     
       
       
    
     
       
       
       
       
    
     
       
       
       
       
    
     
       
    
     
       
       
    
     
       
       
       
    
     
       
    
     
       
    
  










Systems/IRB140_6kg_0.81m_typeC_1/BACKUP/IRB140_6kg_0.81m_typeC_1/BACKINFO/key.id








Systems/IRB140_6kg_0.81m_typeC_1/BACKUP/IRB140_6kg_0.81m_typeC_1/BACKINFO/keystr.txt


#Loaded keys in C:\Users\Isi-Konsulent\Documents\GitHub\ExternalGuidedMotion\Robotstudio\Systems\IRB140_6kg_0.81m_typeC_1\INTERNAL\keystr.txt:
RKKKKKZJJUcv4KKKKKKKKh
taknZgGGAZk	1










Systems/IRB140_6kg_0.81m_typeC_1/BACKUP/IRB140_6kg_0.81m_typeC_1/BACKINFO/program.id


#Setup program(s) in C:\Users\Isi-Konsulent\Documents\GitHub\ExternalGuidedMotion\Robotstudio\Systems\IRB140_6kg_0.81m_typeC_1\INTERNAL\program.id:
C:\PROGRAM FILES (X86)\ABB INDUSTRIAL IT\ROBOTICS IT\MEDIAPOOL\ROBOTWARE_5.15.8017










Systems/IRB140_6kg_0.81m_typeC_1/BACKUP/IRB140_6kg_0.81m_typeC_1/BACKINFO/system.guid


{F93C5B9B-2455-4703-8E15-ACCB974AD060}









Systems/IRB140_6kg_0.81m_typeC_1/BACKUP/IRB140_6kg_0.81m_typeC_1/BACKINFO/template.guid


{3202A33D-6332-4F43-A047-19E951CC18C7}









Systems/IRB140_6kg_0.81m_typeC_1/BACKUP/IRB140_6kg_0.81m_typeC_1/BACKINFO/version.xml


 
	 5
	 15
	 8017
	 08
	 00
	 
	
	 0
	 RobotWare
	 RobotWare
	 Controller Software
	 2014-11-06
	 #21:29:03/nov 05 2014#










Systems/IRB140_6kg_0.81m_typeC_1/BACKUP/IRB140_6kg_0.81m_typeC_1/HOME/linked_m.sys


%%%
  VERSION:1
  LANGUAGE:ENGLISH
%%%

MODULE LINKEDM (SYSMODULE)

! FOLLOWER
!     Name of electronically linked follower axis used by operator at teach pendent.
      PERS string l_f_axis_name{5}       :=  ["",  "", "", "", ""];   

!     Name of the mechanical unit for follower axis.
      PERS string l_f_mecunt_n{5}  :=  ["", "", "", "", ""];

!     Linked follower axis number in the mechanical unit (first axis in mech. unit is number 1). 
      PERS num l_f_axis_no{5}      :=  [0,          0,   0,  0,  0];

! MASTER      
!     Name of the mechanical unit for linked master axis.
      PERS string l_m_mecunt_n{5} :=  ["", "", "", "", ""];

!     Linked master axis number in the mechanical unit (first axis in mech. unit is number 1).
!     See axis number table in documentation for different master mechanical units. 
      PERS num l_m_axis_no{5}     :=  [0,  0,  0,  0,  0];

! POSITION OFFSET 
!     The increase of the allowed offset position between the master and follower
!     positions, used when starting AUTO mode. As soon as the offset is decreased 
!     the old configurated parameter is used. 
!     Example: 3 => the configurated value of allowed offset is increased 3 times.
      PERS num offset_ratio{5}       :=  [10,  10,   10,  10,  10];

! SPEED RATIO
!     Speed_ratio used in AUTO and JOG modes [ very_slow   slow    normal    fast]
!     Value 1 = max allowed manual speed.
      CONST num speed_ratio {20}      := [0.01, 0.01, 0.01, 0.01, 0.01,
                                          0.05, 0.05, 0.05, 0.05, 0.05,
                                          0.20, 0.20, 0.20, 0.20, 0.20,
                                          1.00, 1.00, 1.00, 1.00, 1.00];

! STEP SIZE
!     Displacement position used in JOG mode for each activation of positive or 
!     negative movement.                  [very_short    short   normal   long]
!     Unit degees or meter.
      CONST num displacement {20}     := [0.001, 0.001, 0.001, 0.001, 0.001,
                                          0.005, 0.005, 0.005, 0.005, 0.005,
                                          0.020, 0.020, 0.020, 0.020, 0.020,
                                          0.100, 0.100, 0.100, 0.100, 0.100];


!-------------------------------------------------------------
 PROC Linked_m ()
      Linked_m_exe ;
 ENDPROC
ENDMODULE









Systems/IRB140_6kg_0.81m_typeC_1/BACKUP/IRB140_6kg_0.81m_typeC_1/HOME/user.sys



MODULE user (SYSMODULE)

 ! Predefined user data
 !*********************

 ! Declaration of numeric registers reg1...reg5
 VAR num reg1 := 0;
 VAR num reg2 := 0;
 VAR num reg3 := 0;
 VAR num reg4 := 0;
 VAR num reg5 := 0;

 ! Declaration of stopwatch clock1
 VAR clock clock1;

 ! Template for declaration of workobject wobj1
 !TASK PERS wobjdata wobj1 := [FALSE, TRUE, "", [[0, 0, 0],[1, 0, 0, 0]],[[0, 0, 0],[1, 0, 0, 0]]];

ENDMODULE










Systems/IRB140_6kg_0.81m_typeC_1/BACKUP/IRB140_6kg_0.81m_typeC_1/RAPID/TASK1/SYSMOD/user.sys



MODULE user (SYSMODULE)

 ! Predefined user data
 !*********************

 ! Declaration of numeric registers reg1...reg5
 VAR num reg1 := 0;
 VAR num reg2 := 0;
 VAR num reg3 := 0;
 VAR num reg4 := 0;
 VAR num reg5 := 0;

 ! Declaration of stopwatch clock1
 VAR clock clock1;

 ! Template for declaration of workobject wobj1
 !TASK PERS wobjdata wobj1 := [FALSE, TRUE, "", [[0, 0, 0],[1, 0, 0, 0]],[[0, 0, 0],[1, 0, 0, 0]]];

ENDMODULE










Systems/IRB140_6kg_0.81m_typeC_1/BACKUP/IRB140_6kg_0.81m_typeC_1/SYSPAR/EIO.cfg


EIO:CFG_1.0:5:0::
#
EIO_BUS:

      -Name "Virtual1" -ConnectorID "SIM1"

      -Name "DeviceNet_Lean" -BusType "DNLE" -ConnectorID "PCI1"\
      -ConnectorLabel "DeviceNet Lean"
#
EIO_UNIT_TYPE:

      -Name "Virtual" -VendorName "ABB" -ProductName "Virtual unit"

      -Name "d651_Lean" -BusType "DNLE" -VendorName "ABB Robotics"\
      -ProductName "Combi Unit" -DL_ProductCode 25

      -Name "d652_Lean" -BusType "DNLE" -VendorName "ABB Robotics"\
      -ProductName "24 VDC Unit" -DL_ProductCode 26

      -Name "d653_Lean" -BusType "DNLE" -VendorName "ABB Robotics"\
      -ProductName "Relay Unit" -DL_ProductCode 27

      -Name "AC500_PLC_Lean" -BusType "DNLE" -VendorName "ABB Stotz"\
      -ProductName "AC500 PLC - FPB" -DL_ProductCode 1 -DL_VendorID 760

      -Name "DL_GENERIC" -BusType "DNLE" -DL_ProductCode 3535

      -Name "DL_GENERIC_POLL" -BusType "DNLE" -DL_ProductCode 3535\
      -DL_Pollrate 30

      -Name "d351_Lean" -BusType "DNLE" -VendorName "ABB Robotics"\
      -ProductName "IBS Adapter" -DL_ProductCode 7

      -Name "d378_Lean" -BusType "DNLE" -VendorName "ABB Robotics"\
      -ProductName "CCLink Adapter" -DL_ProductCode 17

      -Name "d377_Lean" -BusType "DNLE" -VendorName "ABB Robotics"\
      -ProductName "Qtracker" -DL_ProductCode 16 -DL_Pollrate 20
#
EIO_UNIT:

      -Name "Qtrack1" -UnitType "d377_Lean" -Bus "DeviceNet_Lean" -DL_Address 10

      -Name "DIGITAL_IO" -UnitType "d652_Lean" -Bus "DeviceNet_Lean"\
      -DL_Address 11
#
EIO_SIGNAL:

      -Name "c1Position" -SignalType "AI" -Unit "Qtrack1" -UnitMap "0-31"\
      -MaxLog 21474.8 -MaxPhys 1 -MaxPhysLimit 1 -MaxBitVal 2147483647\
      -MinLog -21474.8 -MinPhys -1 -MinPhysLimit -1 -MinBitVal -2147483647

      -Name "c1Speed" -SignalType "AI" -Unit "Qtrack1" -UnitMap "32-63"\
      -MaxLog 21474.8 -MaxPhys 1 -MaxPhysLimit 1 -MaxBitVal 2147483647\
      -MinLog -21474.8 -MinPhys -1 -MinPhysLimit -1 -MinBitVal -2147483647

      -Name "c1Connected" -SignalType "DI" -Unit "Qtrack1" -UnitMap "104"

      -Name "c1NullSpeed" -SignalType "DI" -Unit "Qtrack1" -UnitMap "105"

      -Name "c1DReady" -SignalType "DI" -Unit "Qtrack1" -UnitMap "106"

      -Name "c1PassStw" -SignalType "DI" -Unit "Qtrack1" -UnitMap "107"

      -Name "c1NewObjStrobe" -SignalType "DI" -Unit "Qtrack1" -UnitMap "108"

      -Name "c1EncSelected" -SignalType "DI" -Unit "Qtrack1" -UnitMap "109"

      -Name "c1EncAFautlt" -SignalType "DI" -Unit "Qtrack1" -UnitMap "110"

      -Name "c1EncBFautlt" -SignalType "DI" -Unit "Qtrack1" -UnitMap "111"

      -Name "c1Simulating" -SignalType "DI" -Unit "Qtrack1" -UnitMap "112"

      -Name "c1DirOfTravel" -SignalType "DI" -Unit "Qtrack1" -UnitMap "113"

      -Name "c1ScaleEncPuls" -SignalType "DI" -Unit "Qtrack1" -UnitMap "114"

      -Name "c1PowerUpStatus" -SignalType "DI" -Unit "Qtrack1" -UnitMap "83"

      -Name "c1WaitWObj" -SignalType "DO" -Unit "Qtrack1" -UnitMap "0"

      -Name "c1DropWObj" -SignalType "DO" -Unit "Qtrack1" -UnitMap "1"

      -Name "c1Rem1PObj" -SignalType "DO" -Unit "Qtrack1" -UnitMap "2"

      -Name "c1RemAllPObj" -SignalType "DO" -Unit "Qtrack1" -UnitMap "3"

      -Name "c1EncSelect" -SignalType "DO" -Unit "Qtrack1" -UnitMap "4"

      -Name "c1SoftSyncSig" -SignalType "DO" -Unit "Qtrack1" -UnitMap "5"

      -Name "c1SoftCheckSig" -SignalType "DO" -Unit "Qtrack1" -UnitMap "6"

      -Name "c1SimMode" -SignalType "DO" -Unit "Qtrack1" -UnitMap "7"

      -Name "c1CntToEncStr" -SignalType "DO" -Unit "Qtrack1" -UnitMap "40"

      -Name "c1ForceJob" -SignalType "DO" -Unit "Qtrack1" -UnitMap "41"

      -Name "c1PosInJobQ" -SignalType "DO" -Unit "Qtrack1" -UnitMap "42"

      -Name "c1ObjectsInQ" -SignalType "GI" -Unit "Qtrack1" -UnitMap "64-71"

      -Name "c1CntFromEnc1" -SignalType "GI" -Unit "Qtrack1" -UnitMap "72-87"

      -Name "c1CntFromEnc2" -SignalType "GI" -Unit "Qtrack1" -UnitMap "88-103"

      -Name "c1DTimestamp" -SignalType "GI" -Unit "Qtrack1" -UnitMap "120-151"

      -Name "c1CntToEnc1" -SignalType "GO" -Unit "Qtrack1" -UnitMap "8-23"

      -Name "c1CntToEnc2" -SignalType "GO" -Unit "Qtrack1" -UnitMap "24-39"

      -Name "GruppeUt" -SignalType "GO" -Unit "DIGITAL_IO" -UnitMap "0-7"\
      -Access "Default"

      -Name "GruppeInn" -SignalType "GI" -Unit "DIGITAL_IO" -UnitMap "0-7"\
      -Access "Default"

      -Name "LukkeGriper" -SignalType "DO" -Unit "DIGITAL_IO"\
      -SignalLabel "Lukke Griper" -UnitMap "9"

      -Name "Apnegriper" -SignalType "DO" -Unit "DIGITAL_IO"\
      -SignalLabel "Åpne griper" -UnitMap "8"
#
EIO_COMMAND:

      -Unit "Qtrack1" -CommandType "CountsPerMeter" -Value "10000.0"

      -Unit "Qtrack1" -CommandType "SyncSeparation" -Value "0.005"

      -Unit "Qtrack1" -CommandType "QueueTrckDist" -Value "0.0"

      -Unit "Qtrack1" -CommandType "StartWinWidth" -Value "10.0"

      -Unit "Qtrack1" -CommandType "IIRFPeriod" -Value "0.02"

      -Unit "Qtrack1" -CommandType "IIRFNoOfPoles" -Value "2"

      -Unit "Qtrack1" -CommandType "IIRFNoOfZeroes" -Value "0"

      -Unit "Qtrack1" -CommandType "IIRFXfrmMetPol" -Value "1"

      -Unit "Qtrack1" -CommandType "IIRFXfrmMetZero" -Value "1"

      -Unit "Qtrack1" -CommandType "IIRFFZ" -Value "0.0"

      -Unit "Qtrack1" -CommandType "IIRFDZ" -Value "0.0"

      -Unit "Qtrack1" -CommandType "IIRFFP" -Value "2.0"

      -Unit "Qtrack1" -CommandType "IIRFDP" -Value "0.707"

      -Unit "Qtrack1" -CommandType "IIRFGain" -Value "1.0"

      -Unit "Qtrack1" -CommandType "FIRFLength" -Value "0"

      -Unit "Qtrack1" -CommandType "FIRFB0" -Value "0.0"

      -Unit "Qtrack1" -CommandType "FIRFB1" -Value "0.0"

      -Unit "Qtrack1" -CommandType "AutoBackup" -Value "1"

      -Unit "Qtrack1" -CommandType "SimulationVel" -Value "0.100"

      -Unit "Qtrack1" -CommandType "ScalingFactor" -Value "100.0"

      -Unit "Qtrack1" -CommandType "CheckPointDist" -Value "0.0"

      -Unit "Qtrack1" -CommandType "CheckPWinWidth" -Value "0.0"
#
EIO_COMMAND_TYPE:

      -Name "StationNo_L" -UnitType "d378_Lean" -DefValue "1" -OrderNr 1\
      -DL_Path "6,20 68 24 01 30 01,C6,1"

      -Name "BaudRate_L" -UnitType "d378_Lean" -DefValue "0" -OrderNr 2\
      -DL_Path "6,20 68 24 01 30 02,C6,1"

      -Name "OccStat_L" -UnitType "d378_Lean" -DefValue "1" -OrderNr 3\
      -DL_Path "6,20 68 24 01 30 03,C6,1"

      -Name "BasicIO_L" -UnitType "d378_Lean" -DefValue "0" -OrderNr 4\
      -DL_Path "6,20 68 24 01 30 04,C1,1"

      -Name "D378reset_L" -UnitType "d378_Lean" -DefValue "0" -OrderNr 5\
      -DL_Path "4,20 01 24 01,C1,1" -DL_Service 5

      -Name "DataWidth_L" -UnitType "d351_Lean" -DefValue "3" -OrderNr 1\
      -DL_Path "6,20 65 24 01 30 01,C6,1"

      -Name "D351reset_L" -UnitType "d351_Lean" -DefValue "0" -OrderNr 2\
      -DL_Path "4,20 01 24 01,C1,1" -DL_Service 5

      -Name "CountsPerMeter" -UnitType "d377_Lean" -DefValue "10000.0"\
      -OrderNr 2 -DL_Path "6,20 66 24 01 30 01,CA,4"

      -Name "SyncSeparation" -UnitType "d377_Lean" -DefValue "0.1" -OrderNr 3\
      -DL_Path "6,20 66 24 01 30 02,CA,4"

      -Name "QueueTrckDist" -UnitType "d377_Lean" -DefValue "0.0" -OrderNr 4\
      -DL_Path "6,20 66 24 01 30 03,CA,4"

      -Name "StartWinWidth" -UnitType "d377_Lean" -DefValue "0.5" -OrderNr 5\
      -DL_Path "6,20 66 24 01 30 04,CA,4"

      -Name "AutoBackup" -UnitType "d377_Lean" -DefValue "1" -OrderNr 6\
      -DL_Path "6,20 66 24 01 30 12,C1,1"

      -Name "SimulationVel" -UnitType "d377_Lean" -DefValue "0.1" -OrderNr 7\
      -DL_Path "6,20 66 24 01 30 13,CA,4"

      -Name "ScalingFactor" -UnitType "d377_Lean" -DefValue "100" -OrderNr 8\
      -DL_Path "6,20 66 24 01 30 14,CA,4"

      -Name "CheckPointDist" -UnitType "d377_Lean" -DefValue "0.0" -OrderNr 9\
      -DL_Path "6,20 66 24 01 30 15,CA,4"

      -Name "CheckPWinWidth" -UnitType "d377_Lean" -DefValue "0.0" -OrderNr 10\
      -DL_Path "6,20 66 24 01 30 16,CA,4"

      -Name "IIRFPeriod" -UnitType "d377_Lean" -DefValue "0.02" -OrderNr 11\
      -DL_Path "6,20 66 24 01 30 05,CA,4"

      -Name "IIRFNoOfPoles" -UnitType "d377_Lean" -DefValue "2" -OrderNr 12\
      -DL_Path "6,20 66 24 01 30 06,C6,1"

      -Name "IIRFNoOfZeroes" -UnitType "d377_Lean" -DefValue "0" -OrderNr 13\
      -DL_Path "6,20 66 24 01 30 07,C6,1"

      -Name "IIRFXfrmMetPol" -UnitType "d377_Lean" -DefValue "1" -OrderNr 14\
      -DL_Path "6,20 66 24 01 30 08,C6,1"

      -Name "IIRFXfrmMetZero" -UnitType "d377_Lean" -DefValue "1" -OrderNr 15\
      -DL_Path "6,20 66 24 01 30 09,C6,1"

      -Name "IIRFFZ" -UnitType "d377_Lean" -DefValue "0.0" -OrderNr 16\
      -DL_Path "6,20 66 24 01 30 0A,CA,4"

      -Name "IIRFDZ" -UnitType "d377_Lean" -DefValue "0.0" -OrderNr 17\
      -DL_Path "6,20 66 24 01 30 0B,CA,4"

      -Name "IIRFFP" -UnitType "d377_Lean" -DefValue "2.0" -OrderNr 18\
      -DL_Path "6,20 66 24 01 30 0C,CA,4"

      -Name "IIRFDP" -UnitType "d377_Lean" -DefValue "0.707" -OrderNr 19\
      -DL_Path "6,20 66 24 01 30 0D,CA,4"

      -Name "IIRFGain" -UnitType "d377_Lean" -DefValue "1.0" -OrderNr 20\
      -DL_Path "6,20 66 24 01 30 0E,CA,4"

      -Name "FIRFLength" -UnitType "d377_Lean" -DefValue "1" -OrderNr 21\
      -DL_Path "6,20 66 24 01 30 0F,C6,1"

      -Name "FIRFB0" -UnitType "d377_Lean" -DefValue "0.0" -OrderNr 22\
      -DL_Path "6,20 66 24 01 30 10,CA,4"

      -Name "FIRFB1" -UnitType "d377_Lean" -DefValue "0.0" -OrderNr 23\
      -DL_Path "6,20 66 24 01 30 11,CA,4"

      -Name "TimeKeeperInit" -UnitType "d377_Lean" -DefValue "0" -OrderNr 1\
      -DL_Path "6,20 68 24 01 30 01,C1,1"
#
EIO_ACCESS:

      -Name "All" -Rapid  -LocalManual  -LocalAuto  -RemoteManual  -RemoteAuto 










Systems/IRB140_6kg_0.81m_typeC_1/BACKUP/IRB140_6kg_0.81m_typeC_1/SYSPAR/MMC.cfg


MMC:CFG_1.0:5:0::
#
MMC_REAL_ROUTINE:

      -name "CalPendelum" -hidden 

      -name "CalPendelumProc" -hidden 

      -name "PendelumProc" -hidden 

      -name "CW_Options" -hidden 

      -name "CW_ReadLevel" -hidden 

      -name "AutoFineCalib" -hidden 

      -name "CW_Refcalib" -hidden 

      -name "ReadBarcode" -hidden 
#
MMC_REAL_PARAM_SEQ_METHOD:

      -name "method"
#
MMC_PALETTE_HEAD:

      -name "M.C 1" -type "MMC_MC1"

      -name "M.C 2" -type "MMC_MC2"

      -name "M.C 3" -type "MMC_MC3"
#
MMC_SERV_ROUT_STRUCT:

      -name "CalPendelum"
#
WARN_AT_START:

      -name "WarningAtStart" -cursor_pp_diff_warning 0\
      -show_pp_to_cursor_button 0
#
AUTO_SWITCH_OF_JOG_UNIT:

      -name "AutoSwitchOfJogUnit"
#
BACKUP_DEFAULT:

     
      -name "Backup"
#
MMC_MC1 = MMC_PALETTE:

      -name "MoveJ" -only_mec_task 

      -name "MoveL" -only_mec_task 

      -name "MoveC" -only_mec_task 

      -name "ProcCall"

      -name "Set"

      -name "Reset"

      -name "WaitTime"

      -name "WaitDI"

      -name "IF"

      -name "Compact IF"

      -name ":="

      -name "Incr"

      -name "Add"

      -name "Decr"

      -name "ArcL" -param_nr 1 -instr_name "ArcL"
#
MMC_MC2 = MMC_PALETTE:

      -name "MoveJ" -only_mec_task 

      -name "MoveL" -only_mec_task 

      -name "MoveC" -only_mec_task 

      -name "ProcCall"

      -name "Set"

      -name "Reset"

      -name "WaitTime"

      -name "WaitDI"

      -name "IF"

      -name "Compact IF"

      -name ":="

      -name "Incr"

      -name "Add"

      -name "Decr"

      -name "ArcL" -param_nr 1 -instr_name "ArcL"
#
MMC_MC3 = MMC_PALETTE:

      -name "MoveJ" -only_mec_task 

      -name "MoveL" -only_mec_task 

      -name "MoveC" -only_mec_task 

      -name "ProcCall"

      -name "Set"

      -name "Reset"

      -name "WaitTime"

      -name "WaitDI"

      -name "IF"

      -name "Compact IF"

      -name ":="

      -name "Incr"

      -name "Add"

      -name "Decr"

      -name "ArcL" -param_nr 1 -instr_name "ArcL"










Systems/IRB140_6kg_0.81m_typeC_1/BACKUP/IRB140_6kg_0.81m_typeC_1/SYSPAR/MOC.cfg


MOC:CFG_1.0:5:0::
#
MOTION_SYSTEM:

      -name "system_1" -min_temp_ambient_cabinet 5 -max_temp_ambient_cabinet 45\
      -min_temp_ambient_robot 5 -max_temp_ambient_robot 45
#
MOTION_PLANNER:

      -name "motion_planner_1" -std_servo_queue_time 0.193536\
      -dyn_ipol_decbuf_type "OPTIMAL_PATH" -cpu_load_equalization 3\
      -use_motion_sup "rob1" -use_jog_parameters "motion_planner_1"\
      -use_for_synchronization  -use_for_jogging  -repos_installed \
      -dyn_ipol_type 1 -use_spline_parameters "motion_planner_1"\
      -restricted_circlepoint 

      -name "motion_planner_2"

      -name "motion_planner_3"

      -name "motion_planner_4"

      -name "motion_planner_5"

      -name "motion_planner_6"
#
JOG_PARAMETERS:

      -name "motion_planner_1"
#
RELAY:

      -name "rob1_brake" -out_signal "DRV1BRAKE" -in_signal "DRV1BRAKEFB"

      -name "rob1_run" -out_signal "DRV1CHAIN1" -in_signal "DRV1K1" -run_relay 

      -name "rob1_run2" -out_signal "DRV1CHAIN2" -in_signal "DRV1K2" -run_relay 
#
ROBOT:

      -name "ROB_1" -use_robot_serial_number "rob_1"\
      -use_robot_type "ROB1_140_0.81_6" -use_robot_calib "r1_uncalib"\
      -use_joint_0 "rob1_1" -use_joint_1 "rob1_2" -use_joint_2 "rob1_3"\
      -use_joint_3 "rob1_4" -use_joint_4 "rob1_5" -use_joint_5 "rob1_6"\
      -base_mass 14 -base_mass_centre_x -0.0668 -base_mass_centre_y 0.0016\
      -base_mass_centre_z 0.0582 -use_lin_jog "ROB1" -use_reorient_jog "ROB1"\
      -use_joint_jog "ROB1" -use_kinematic_corvec 
#
ROBOT_SERIAL_NUMBER:

      -name "rob_1"
#
TOOL_INTERFACE:

      -name "r1_tool"
#
CSS:

      -name "rob1" -valid 
#
MOTION_SUP:

      -name "rob1" -path_col_detect_on  -jog_col_detect_on \
      -inertia_tolerance 0.3 -gravity_tolerance 0.2 -friction_tolerance 1\
      -disturbance_tolerance 0.2

      -name "default"
#
ARM:

      -name "rob1_1" -use_arm_type "ROB1_1" -use_acc_data "rob1_1"\
      -use_arm_calib "rob1_1" -upper_joint_bound 3.14159\
      -lower_joint_bound -3.14159 -upper_joint_bound_max 3.14159\
      -lower_joint_bound_min -3.14159

      -name "rob1_2" -use_arm_type "ROB1_2" -use_acc_data "rob1_2"\
      -use_arm_calib "rob1_2" -upper_joint_bound 1.91986\
      -lower_joint_bound -1.5708 -upper_joint_bound_max 1.91986\
      -lower_joint_bound_min -1.5708

      -name "rob1_3" -use_arm_type "ROB1_3" -use_acc_data "rob1_3"\
      -use_check_point "rob1_3" -use_arm_calib "rob1_3"\
      -upper_joint_bound 0.872665 -lower_joint_bound -4.01426\
      -upper_joint_bound_max 0.872665 -lower_joint_bound_min -4.01426

      -name "rob1_4" -use_arm_type "ROB1_4" -use_acc_data "rob1_4"\
      -use_arm_calib "rob1_4" -upper_joint_bound 3.49066\
      -lower_joint_bound -3.49066 -upper_joint_bound_max 1039\
      -lower_joint_bound_min -1039

      -name "rob1_5" -use_arm_type "ROB1_5" -use_acc_data "rob1_5"\
      -use_arm_calib "rob1_5" -upper_joint_bound 2.00713\
      -lower_joint_bound -2.00713 -upper_joint_bound_max 2.00713\
      -lower_joint_bound_min -2.00713

      -name "rob1_6" -use_arm_type "ROB1_6" -use_acc_data "rob1_6"\
      -use_arm_calib "rob1_6" -upper_joint_bound 6.98132\
      -lower_joint_bound -6.98132 -upper_joint_bound_max 1030\
      -lower_joint_bound_min -1030
#
ARM_CHECK_POINT:

      -name "rob1_3" -checktype "POS" -position_x -0.05 -position_y -0.05\
      -position_z 0.05
#
ARM_LOAD:

      -name "r1_load_1"

      -name "r1_load_2"

      -name "r1_load_3"

      -name "r1_load_4"
#
ARM_CALIB:

      -name "rob1_1"

      -name "rob1_2"

      -name "rob1_3"

      -name "rob1_4"

      -name "rob1_5"

      -name "rob1_6"
#
JOINT_CALIB:

      -name "rob1_1"

      -name "rob1_2"

      -name "rob1_3"

      -name "rob1_4"

      -name "rob1_5"

      -name "rob1_6"
#
MAINS:

      -name "mains" -u_tolerance_min -0.15 -u_tolerance_max 0.1
#
CURRENT_CONTROLLER:

      -name "c_c_slow_1" -Kp_d_factor 0.2 -current_forced_factor 0.5\
      -delay_filter_time 0.000252
#
CABLE:

      -name "cable_4.5_30" -use_cable_type "cable_4.5" -length 30

      -name "cable_3.0_30" -use_cable_type "cable_3.0" -length 30

      -name "cable_1.5_30" -use_cable_type "cable_1.5" -length 30

      -name "cable_1.0_30" -use_cable_type "cable_1.0" -length 30

      -name "cable_3.0_50" -use_cable_type "cable_3.0" -length 50

      -name "cable_2.0_50" -use_cable_type "cable_2.0" -length 50

      -name "cable_0.75_50" -use_cable_type "cable_0.75" -length 50
#
MOTOR_TYPE:

      -name "default" -pole_pairs 3 -torque_0 1 -ke 0.5 -i_max 3 -r_stator_20 5\
      -l_stator 0.02
#
MOTOR_CALIB:

      -name "rob1_1" -valid_com_offset 

      -name "rob1_2" -valid_com_offset 

      -name "rob1_3" -valid_com_offset 

      -name "rob1_4" -valid_com_offset 

      -name "rob1_5" -valid_com_offset 

      -name "rob1_6" -valid_com_offset 

      -name "LOCKED" -valid_com_offset  -valid_cal_offset 
#
DRIVE_MODULE_USER_DATA:

      -name "drive_module_1"
#
CFRIC_BLOCK:

      -name "r1_CFric_1" -friction_ff_on  -friction_ff_level 0.12\
      -servo_tune_id_level 5 -servo_tune_id_ramp 6

      -name "r1_CFric_2" -friction_ff_on  -friction_ff_level 0.08\
      -servo_tune_id_level 5 -servo_tune_id_ramp 6

      -name "r1_CFric_3" -friction_ff_on  -friction_ff_level 0.08\
      -servo_tune_id_level 5 -servo_tune_id_ramp 6

      -name "r1_CFric_4" -friction_ff_on  -friction_ff_level 0.06\
      -servo_tune_id_level 5 -servo_tune_id_ramp 6

      -name "r1_CFric_5" -friction_ff_on  -friction_ff_level 0.09\
      -servo_tune_id_level 5 -servo_tune_id_ramp 6

      -name "r1_CFric_6" -friction_ff_on  -friction_ff_level 0.04\
      -servo_tune_id_level 5 -servo_tune_id_ramp 6
#
SIS_EXTERNAL:

      -name "r1_sis_param" -prod_time_service_interval 20000\
      -calender_time_service_interval 3 -gear_box_warning_level 100










Systems/IRB140_6kg_0.81m_typeC_1/BACKUP/IRB140_6kg_0.81m_typeC_1/SYSPAR/PROC.cfg


PROC:CFG_1.0:5:0::










Systems/IRB140_6kg_0.81m_typeC_1/BACKUP/IRB140_6kg_0.81m_typeC_1/SYSPAR/SIO.cfg


SIO:CFG_1.0:5:0::
#
COM_PHY_CHANNEL:

      -Name "COM1" -Connector "COM1"

      -Name "LAN1" -Connector "LAN"

      -Name "SER1" -Connector "SERVICE"
#
COM_TRP:

      -Name "TCPIP1" -Type "TCP/IP" -PhyChannel "LAN1"










Systems/IRB140_6kg_0.81m_typeC_1/BACKUP/IRB140_6kg_0.81m_typeC_1/SYSPAR/SYS.cfg


SYS:CFG_1.0:5:0::
#
LOCALIZATION:

      -Name "Language" -Value "en"
#
CAB_REGAIN_DIST:

      -Tcp_dist 0.05 -Tcp_rot 0.2 -Ext_dist 0.05 -Ext_rot 0.2

      -Name "AUTO" -Tcp_dist 0.5 -Ext_dist 0.5
#
MANFS_LIMIT:

      -name "LIMITFLAG" -text_id 30,82 -mode "0"
#
HOTEDIT_MODPOS:

      -name "modpos" -type  -tuning_in_auto 
#
SYS_MISC:

      -Name "NoOfRetry" -Value 4

      -Name "SimulateMenu" -Value 1

      -Name "ModalPayLoadMode" -Value 1
#
CAB_TASKS:

      -Name "T_ROB1" -Type "NORMAL" -MotionTask 
#
SUPPRESS_ELOG:

      -Name "SyncId"
#
CAB_TASK_MODULES:

      -File "HOME:/user.sys" -ModName "user" -AllTask 
#
RUN_MODE_SETTINGS:

      -name "AutoToManual"

      -name "ManualToAuto"
#
AUTO_COND_RESET:

      -name "AllDebugSettings" -reset "No"
#
RUNCHN_BOOL:

      -Name "SoftAS" -Select 

      -Name "SoftGS" -Select 

      -Name "SoftSS" -Select 

      -Name "SoftES"










Systems/IRB140_6kg_0.81m_typeC_1/HOME/linked_m.sys


%%%
  VERSION:1
  LANGUAGE:ENGLISH
%%%

MODULE LINKEDM (SYSMODULE)

! FOLLOWER
!     Name of electronically linked follower axis used by operator at teach pendent.
      PERS string l_f_axis_name{5}       :=  ["",  "", "", "", ""];   

!     Name of the mechanical unit for follower axis.
      PERS string l_f_mecunt_n{5}  :=  ["", "", "", "", ""];

!     Linked follower axis number in the mechanical unit (first axis in mech. unit is number 1). 
      PERS num l_f_axis_no{5}      :=  [0,          0,   0,  0,  0];

! MASTER      
!     Name of the mechanical unit for linked master axis.
      PERS string l_m_mecunt_n{5} :=  ["", "", "", "", ""];

!     Linked master axis number in the mechanical unit (first axis in mech. unit is number 1).
!     See axis number table in documentation for different master mechanical units. 
      PERS num l_m_axis_no{5}     :=  [0,  0,  0,  0,  0];

! POSITION OFFSET 
!     The increase of the allowed offset position between the master and follower
!     positions, used when starting AUTO mode. As soon as the offset is decreased 
!     the old configurated parameter is used. 
!     Example: 3 => the configurated value of allowed offset is increased 3 times.
      PERS num offset_ratio{5}       :=  [10,  10,   10,  10,  10];

! SPEED RATIO
!     Speed_ratio used in AUTO and JOG modes [ very_slow   slow    normal    fast]
!     Value 1 = max allowed manual speed.
      CONST num speed_ratio {20}      := [0.01, 0.01, 0.01, 0.01, 0.01,
                                          0.05, 0.05, 0.05, 0.05, 0.05,
                                          0.20, 0.20, 0.20, 0.20, 0.20,
                                          1.00, 1.00, 1.00, 1.00, 1.00];

! STEP SIZE
!     Displacement position used in JOG mode for each activation of positive or 
!     negative movement.                  [very_short    short   normal   long]
!     Unit degees or meter.
      CONST num displacement {20}     := [0.001, 0.001, 0.001, 0.001, 0.001,
                                          0.005, 0.005, 0.005, 0.005, 0.005,
                                          0.020, 0.020, 0.020, 0.020, 0.020,
                                          0.100, 0.100, 0.100, 0.100, 0.100];


!-------------------------------------------------------------
 PROC Linked_m ()
      Linked_m_exe ;
 ENDPROC
ENDMODULE
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MODULE user (SYSMODULE)

 ! Predefined user data
 !*********************

 ! Declaration of numeric registers reg1...reg5
 VAR num reg1 := 0;
 VAR num reg2 := 0;
 VAR num reg3 := 0;
 VAR num reg4 := 0;
 VAR num reg5 := 0;

 ! Declaration of stopwatch clock1
 VAR clock clock1;

 ! Template for declaration of workobject wobj1
 !TASK PERS wobjdata wobj1 := [FALSE, TRUE, "", [[0, 0, 0],[1, 0, 0, 0]],[[0, 0, 0],[1, 0, 0, 0]]];

ENDMODULE










Systems/IRB140_6kg_0.81m_typeC_1/INTERNAL/backinfo.txt


#
# Generated backup file, do not edit.
#
# Originally at: C:/Users/Isi-Konsulent/AppData/Local/Temp/cjeidnq1.0dn/Backups/IRB140_6kg_0.81m_typeC_1
# 16-02-03  14:55:29
#
>>SYSTEM_ID:
VIRTUAL_USE

>>PRODUCTS_ID:
RobotWare Version: 5.15.8017.08

  RW Control module key
  RobotWare OS and English
  RW Drive module 1 key
  ABB standard manipulator
  IRB 140 Type C
  140-6/0.8
  Add axes IRB/drive module 140/1400
  RC1 No add drive

>>ROBOT_TYPE:
140-6/0.8

>>HOME:
All public files and directories

>>SYSPAR:
SYS.cfg
PROC.cfg
EIO.cfg
SIO.cfg
MOC.cfg
MMC.cfg


>>TASK1: (T_ROB1,,)
SYSMOD\user.sys @ user.sys


>>EOF:
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Systems/IRB140_6kg_0.81m_typeC_1/INTERNAL/cfgtext_registry.xml


 
 
 
 
 
 
 
 










Systems/IRB140_6kg_0.81m_typeC_1/INTERNAL/devices_registry.xml
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Systems/IRB140_6kg_0.81m_typeC_1/INTERNAL/fpsystem.xml


 
   
     
       
    
     
       
       
       
    
     
       
       
       
    
     
       
       
       
    
     
       
    
     
       
    
     
       
       
       
       
    
     
       
    
     
       
       
       
       
    
     
       
       
    
     
       
       
       
       
    
     
       
       
       
       
    
     
       
    
     
       
       
    
     
       
       
       
    
     
       
    
     
       
    
  










Systems/IRB140_6kg_0.81m_typeC_1/INTERNAL/hw_compatibility_registry.xml
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Systems/IRB140_6kg_0.81m_typeC_1/INTERNAL/keystr.txt


#Loaded keys in C:\Users\Orjan\Documents\GitHub\ExternalGuidedMotion\Robotstudio\Systems\IRB140_6kg_0.81m_typeC_1\INTERNAL\keystr.txt:
RKKKKKZJJUcv4KKKKKKKKh
taknZgGGAZk	1










Systems/IRB140_6kg_0.81m_typeC_1/INTERNAL/option_registry.xml


 










Systems/IRB140_6kg_0.81m_typeC_1/INTERNAL/program.id


#Setup program(s) in C:\Users\Orjan\Documents\GitHub\ExternalGuidedMotion\Robotstudio\Systems\IRB140_6kg_0.81m_typeC_1\INTERNAL\program.id:
C:\PROGRAM FILES (X86)\ABB INDUSTRIAL IT\ROBOTICS IT\MEDIAPOOL\ROBOTWARE_5.15.8017










Systems/IRB140_6kg_0.81m_typeC_1/INTERNAL/startup.cmd


# Added by RobotStudio
console
# End RobotStudio
#
# Property of ABB Vasteras/Sweden. All rights reserved.
# Copyright 2003.
#
# Startup.cmd script for 5.0
#

startup_log -file $INTERNAL/startup.log

# Base support initialization start.

ifvc -label VC_NO_TRCREC
invoke2 -entry trcrec_init -format int -int1 100000
#VC_NO_TRCREC

baseinit

# Initialize and enable system dump service
sysdmp_init -max_dumps 3 -delay 5000 -dir $INTERNAL/SYSDMP -compr no
ifvc -label VC_SKIP_SYSDMPTASK
task -slotname sysdmpts -slotid 82 -pri 253 -vwopt 0x1c -stcks 25000 -entp sysdmpts_main -auto
#VC_SKIP_SYSDMPTASK
sysdmp_add -class trcrec
sysdmp_add -show print_spooler_show_buffer
uprobe_init -points 50000 -pretrig_points 45000 -trace_buf_sz 10000
sysdmp_add -class uprobe

config -version 5 -revision 0

# Include command file for logging mechanisms. Mainly used for uprobes
fileexist -path $SYSTEM/service_debug_early.cmd -label LOAD_CMD
goto -label NEXT_STEP
#LOAD_CMD
include -path $SYSTEM/service_debug_early.cmd
sysdmp_add_logfile -move 0 -file "$SYSTEM/service_debug_early.cmd"
#NEXT_STEP

# Start event log 
task -slotname elogts -slotid 1 -pri 90 -vwopt 0x1c -stcks 7000 -entp elog_main -auto
synchronize -level task
go -level task

# Enable Service Box in devices
invoke -entry RemoteDiagnosticInit -noarg -nomode

task -slotname delay_high -entp delay_ts -pri 60 -vwopt 0x1c -stcks 8000 -nosync -auto -wait_ready 10
task -slotname delay_medium -entp delay_ts -pri 78 -vwopt 0x1c -stcks 20000 -nosync -auto -wait_ready 10
task -slotname delay_low -entp delay_ts -pri 140 -vwopt 0x1c -stcks 8000 -nosync -auto -wait_ready 10

basenew
# Base support initialization finished.

ifvc -label NEXT_STEP
# Restore system.xml if needed
fileexist -path $SYSTEM/system.xml -label NEXT_STEP
fileexist -path $INTERNAL/system.xml -label COPY_SYS_XML
echo -text "No system.xml exist neither in SYSTEM or INTERNAL folder"
goto -label NEXT_STEP
#COPY_SYS_XML
echo -text "Restore system.xml from the INTERNAL folder"
copy -from $INTERNAL/system.xml -to $SYSTEM/system.xml
copy -from $INTERNAL/system.xml -to $INTERNAL/system.xml.err
delay -time 1000
echo -text "System is restarted"
restart
#NEXT_STEP

ifvc -label VC_NO_MC_PSU_UPGRADE
### Check MC board firmware version
invoke -entry mcfirmw_upgrade -noarg -nomode

### Check PSU board firmware version
invoke -entry psu_upgrade -noarg -nomode
#VC_NO_MC_PSU_UPGRADE

iomgrinstall -entry simFBC -name /simfbc
creat -name /simfbc/SIM_SIM1: -pmode 0
creat -name /simfbc/SIM_SIM2: -pmode 0

invoke -entry read_init

# VC SKIP #2
ifvc -label VC_RCC_SKIP1
invoke -entry fpgar11_init
iomgrinstall -entry rccfbc -name /rccfbc
creat -name /rccfbc/LOC_LOC1: -pmode 0

task -slotname LOCALBUS -entp read_ts -pri 72 -vwopt 0x1c -stcks 10000 -nosync -auto
readparam -devicename /LOC_LOC1:/bus_read -rmode 1 -buffersize 100
goto -label VC_RCC_SKIP2

#VC_RCC_SKIP1
creat -name /simfbc/LOC_LOC1: -pmode 0 -errlabel ERROR_RCCFBC
#VC_RCC_SKIP2

#ERROR_RCCFBC

iomgrinstall -entry UserSio -name /usersio
creat -name /usersio/SIO1: -pmode 0

# Fieldbus command interface
ifvc -label VC_SKIP_FCI

iomgrinstall -entry Fci -name /fci
creat -name /fci/FCI1: -pmode 0

task -slotname fcits -slotid 80 -pri 80 -vwopt 0x1c -stcks 10000 -entp fcits -auto

#VC_SKIP_FCI

fileexist -path $INTERNAL/opt_l0.cmd -label LOAD_CMD
goto -label NEXT_STEP
#LOAD_CMD
include -path $INTERNAL/opt_l0.cmd
#NEXT_STEP

init -resource eio
init -resource sio
init -resource motion
init -resource cab

task -path $(SEARCH)$(HPBIN)/alarmts  \
-slotname alarmts -slotid 16 -pri 80 -vwopt 0x1c -stcks 7000 \
-entp alarmts -auto

ifvc -label VC_CABSUPTS_SKIP
task -path $(SEARCH)$(HPBIN)/cabsupts  \
-slotname cabsupts -slotid 62 -pri 135 -vwopt 0x1c -stcks 7000 \
-entp cabsup_main -auto
#VC_CABSUPTS_SKIP

task -path $(SEARCH)$(HPBIN)/pstopts \
-slotname pstopts -pri 30 -vwopt 0x1c -stcks 5000 \
-entp pstopts_main -auto -nosync

task -path $(SEARCH)$($(HPBIN))/rhaltts \
-slotname rhaltts -pri 30 -vwopt 0x1c -stcks 5000 \
-entp rhaltts_main -auto -nosync

task -slotname eiocrsts -slotid 56 -pri 74 -vwopt 0x1c -stcks 10000 \
-entp eiocrsts -auto

task -slotname eiots -slotid 54 -pri 70 -vwopt 0x1c -stcks 10000 \
-entp eiots -auto -slots 2

task -slotname eioadmts -slotid 55 -pri 76 -vwopt 0x1c -stcks 50000 \
-entp eioadmts -auto

reconfigure -resource eio
io_synchronize -timeout 30000

reconfigure -resource sio

task -slotname safevtts  -slotid 20 -pri 20 -vwopt 0x1c -stcks 10000 \
-entp safevtts -auto

task -slotname safcycts  -slotid 29 -pri 80 -vwopt 0x1c -stcks 10000 \
-entp safcycts -auto

task -slotname sysevtts  -slotid 30 -pri 95 -vwopt 0x1c -stcks 30000 \
-entp sysevtts_main -auto

task -slotname ipolts0 -slotid 65 -pri 90 -vwopt 0x1c -stcks 50000 \
-entp ipolts_main -auto

task -slotname ipolts1 -slotid 66 -pri 90 -vwopt 0x1c -stcks 50000 \
-entp ipolts_main -auto

task -slotname ipolts2 -slotid 67 -pri 90 -vwopt 0x1c -stcks 50000 \
-entp ipolts_main -auto

task -slotname ipolts3 -slotid 68 -pri 90 -vwopt 0x1c -stcks 50000 \
-entp ipolts_main -auto

task -slotname ipolts4 -slotid 91 -pri 90 -vwopt 0x1c -stcks 50000 \
-entp ipolts_main -auto

task -slotname ipolts5 -slotid 92 -pri 90 -vwopt 0x1c -stcks 50000 \
-entp ipolts_main -auto

task -slotname statmats -slotid 64 -pri 6 -vwopt 0x1c -stcks 24000 \
-entp statmats -auto

task -slotname compliance_masterts -slotid 124 -pri 8 -vwopt 0x1c -stcks 30000 \
-entp compliance_masterts -auto

task -slotname sens_memts -slotid 89 -pri 150 -vwopt 0x1c -stcks 20000 \
-entp sens_memts -auto

task -slotname servots0 -slotid 69 -pri 5 -vwopt 0x1c -stcks 65000 \
-entp servots -auto -slots 2

task -slotname servots1 -slotid 71 -pri 5 -vwopt 0x1c -stcks 65000 \
-entp servots -auto -slots 2

task -slotname servots2 -slotid 73 -pri 5 -vwopt 0x1c -stcks 65000 \
-entp servots -auto -slots 2

task -slotname servots3 -slotid 75 -pri 5 -vwopt 0x1c -stcks 65000 \
-entp servots -auto -slots 2

task -slotname servots4 -slotid 93 -pri 5 -vwopt 0x1c -stcks 65000 \
-entp servots -auto -slots 2

task -slotname servots5 -slotid 95 -pri 5 -vwopt 0x1c -stcks 65000 \
-entp servots -auto -slots 2

task -slotname mcits -slotid 126 -pri 4 -vwopt 0x1c -stcks 20000 \
-entp mcits -auto

task -slotname evhats -slotid 117 -pri 3 -vwopt 0x1c -stcks 20000 \
-entp evhats -auto

task -slotname refmats -slotid 52 -pri 2 -vwopt 0x1c -stcks 30000 \
-entp refmats -auto

ifvc -label VC_SKIP_SIS
task -slotname sismats -slotid 63 -pri 106 -vwopt 0x1c -stcks 12500 \
-entp sismats -auto 
#VC_SKIP_SIS

task -slotname bcalcts -slotid 44 -pri 200 -vwopt 0x1c -stcks 45000 \
-entp bcalcts -auto

task -slotname logsrvts -slotid 51 -pri 100 -vwopt 0x1c -stcks 30000 \
-entp logsrvts -auto

ifvc -label RW_MOTION_END
task -slotname com_rec_fdbts -slotid 77 -pri 2 -vwopt 0x1c -stcks 5000 -entp com_rec_fdbts -auto

task -slotname axc_failts -slotid 28 -pri 80 -vwopt 0x1c -stcks 7000 -entp axc_failts -auto

#RW_MOTION_END

task -slotname peventts -slotid 21 -pri 65 -vwopt 0x1c -stcks 45000 \
-entp peventts -auto

task -slotname rloadts -slotid 45 -pri 105 -vwopt 0x1c -stcks 40000 \
-entp rloadts -auto

task -slotname pusts -slotid 84 -pri 130 -vwopt 0x1c -stcks 40000 \
-entp pusts_main -auto

task -slotname barts -slotid 79 -pri 140 -vwopt 0x1c -stcks 40000 \
-entp barts_main -auto

task -slotname rlcomts -slotid 27 -pri 100 -vwopt 0x1c -stcks 12000 \
-entp rlcomts_main -auto

task -slotname rlsocketts -slotid 108 -pri 99 -vwopt 0x1c -stcks 8000 \
-entp rlsocketts_main -auto

task -slotname rlsocketts_rec -slotid 120 -pri 99 -vwopt 0x1c -stcks 8000 \
-entp rlsocketts_rec_main -auto -noreg

task -slotname cabts -slotid 17 -pri 100 -vwopt 0x1c -stcks 78000 \
-entp cabts_main -auto

task -slotname hpjts -slotid 22 -pri 99 -vwopt 0x1c -stcks 45000 \
-entp hpj_main -auto

ifvc -label VC_NETCMD_SKIP
task -slotname elog_axctsr -pri 100 -vwopt 0x1c -stcks 9000 \
-entp elog_axctsr -auto -nosync
#VC_NETCMD_SKIP

synchronize -level task
delay -time 500
go -level task

sysdmp_add -show alarm_show_failed

ifvc -label VC_AXC_SKIP
netcmd_run
#VC_AXC_SKIP

#PNT new -entry purge_sync
#PNT delay -time 5000

fileexist -path $INTERNAL/option.cmd -label LOAD_CMD
goto -label NEXT_STEP
#LOAD_CMD
include -path $INTERNAL/option.cmd
#NEXT_STEP

ifvc -label VC_AXC_SKIP

print -text "Check AXC board firmware version ..."
invoke -entry netcmd_upgrade -arg 0 -strarg "axcfirmw_upgrade" -nomode
invoke -entry axcfirmw_devices_install_hook -nomode
print -text "Check drive unit board firmware version ..."
invoke -entry netcmd_upgrade -arg 0 -strarg "drive_unit_firmw_upgrade" -nomode
invoke -entry drive_unit_firmw_devices_install_hook -nomode

#VC_AXC_SKIP
new -resource motion
delay -time 1500
connect_dependings -object SYS_STORED_OBJ_CAB -instance 0 -man 0 -ipm 0 -servo 0 -ipol 0 -statma 0

# syncronization (setsync) to be used with network systems only
# setsync
if -var 52 -value 1 -label SYNCROB
goto -label NOSYNC
#SYNCROB
# syncronization (setsync) to be used with network systems only
setsync
#NOSYNC

new -resource cab

#task -slotname spoolts -slotid 34 -pri 140 -vwopt 0x1c -stcks 3000 \
#-entp spool_main -auto

# RobAPI communication and event tasks

# Uncomment invoke below to disable tcp_nodelay for robapi on the lan interface. 
# tcp_nodelay enabled, causes packets to be flushed on to the network more frequently.
# Default is tcp_nodelay enabled on all robapi interfaces.
# For other robapi interface use strarg={"lan" | "service" | "tpu"}.
# invoke -entry robcmd_set_tcp_nodelay -arg 0 -strarg "lan" -nomode

task -slotname robdispts -slotid 58 -pri 125 -vwopt 0x1c -stcks 32000 \
-entp robdispts -auto -noreg

task -slotname robesuts -slotid 59 -pri 125 -vwopt 0x1c -stcks 18000 \
-entp robesuts -auto -noreg

task -slotname robesuts_p -slotid 85 -pri 125 -vwopt 0x1c -stcks 15000 \
-entp robesuts_p -auto -noreg

task -slotname robesuts_hp -slotid 123 -pri 125 -vwopt 0x1c -stcks 15000 \
-entp robesuts_hp -auto -noreg

task -slotname robcmdts -slotid 60 -pri 125 -vwopt 0x1c -stcks 23000 \
-entp robcmdts -auto -noreg

task -slotname robayats -slotid 61 -pri 125 -vwopt 0x1c -stcks 7000 \
-entp robayats -auto -noreg

task -slotname robrspts -slotid 57 -pri 124 -vwopt 0x1c -stcks 15000 \
-entp robrspts -auto -noreg

task -slotname robmasts -slotid 13 -pri 126 -vwopt 0x1c -stcks 48000 \
-entp robmasts -auto -noreg

task -slotname dipcts -slotid 122 -pri 126 -vwopt 0x1c -stcks 18000 \
-entp dipcts -auto -noreg

# Start stream support 
task -slotname streamts -slotid 81 -pri 120 -vwopt 0x1c -stcks 10000 \
-entp streamts -auto

# Start the stream read threads
task -slotname stream_readts1 -slotid 104 -entp stream_readts -pri 120 -vwopt 0x1c -stcks 8000 -auto
task -slotname stream_readts2 -slotid 105 -entp stream_readts -pri 120 -vwopt 0x1c -stcks 8000 -auto

fileexist -path $INTERNAL/opt_l2.cmd -label LOAD_CMD
goto -label NEXT_STEP
#LOAD_CMD
include -path $INTERNAL/opt_l2.cmd
#NEXT_STEP

task -slotname ns_send -slotid 78 -entp robnetscansendts -pri 98 -vwopt 0x1c \
-stcks 15000 -auto -noreg

ifvc -label NETSCANSKIP
task -slotname ns_receive -slotid 87 -entp robnetscanreceivets -pri 99 -vwopt 0x1c \
-stcks 10000 -auto -noreg
#NETSCANSKIP

synchronize -level task
cab_startup_ready
go -level task

### Notify CHANREF data is valid for PSC operation
invoke -entry pscio_chanref_valid -noarg -nomode

ifvc -label VTSPEED
goto -label VTSPEED_END
#VTSPEED
# Set Virtual Time Speed to 100% for VC at end of startup-script
invoke -entry VTSetSpeed -arg 100 -nomode

#VTSPEED_END

ifvc -label VCSHELL
goto -label VCSHELL_END
#VCSHELL
task -slotname vcshell -entp vcshell -pri 120 -vwopt 0x1c -stcks 15000 -auto -noreg
#VCSHELL_END

fileexist -path $INTERNAL/opt_l3.cmd -label LOAD_CMD
goto -label NEXT_STEP
#LOAD_CMD
include -path $INTERNAL/opt_l3.cmd
#NEXT_STEP

### Reset firmware upgrade error monitoring. No device upgrade methods may be invoked after this point.
upgrade_warm_start_completed

# Set priority for safety hooks
set_hook_exec_prio -sysstop 15 -sysfail 15 -syshalt 15

# Notify user if this is an unofficial RobotWare release in a customer system
unofficial_rw_notification

# Add IPC to the sysdump
sysdmp_add -show ipc_show
# Add elog to the sysdump (dumps elog messages to a text file)
sysdmp_add -class elog
# Add semaphore info to the sysdump
sysdmp_add -show sysdmp_sem_show
# Add devices info to system dump service
sysdmp_add -show devices_show
# Add ipm to the sysdump
sysdmp_add -show ipm_show_data
# Add pgm info to system dump service
sysdmp_add -show cab_pgm_show
# Add pgmrun info to system dump service
sysdmp_add -show cab_pgmrun_show
# Add pgmexe info to system dump service
sysdmp_add -show cab_pgmexe_show_all
# Add robdisp info to system dump service
sysdmp_add -show robdisp_show
# Add ethernet packet log to system dump service
sysdmp_add -source ethernet -show packet_show -stop packet_stop_log -start packet_start_log
# Add FlexPendant dump info to system dump service
sysdmp_add -source fpcmd -save fpcmd_diagnostics

# Generate sysdump on "refma underrun"
sysdmp_trigger_add -elog_domain 5 -elog_number 226
# Generate sysdump on "Communication lost with Drive Module"
sysdmp_trigger_add -elog_domain 3 -elog_number 9520
# Generate sysdump on "Overrun of Receive Feedback task"
sysdmp_trigger_add -elog_internal "Overrun of Receive Feedback task"
# Generate sysdump on "refma command queue timeout"
sysdmp_trigger_add -elog_domain 5 -elog_number 235
# Generate sysdump on "axc underrun of references"
sysdmp_trigger_add -elog_domain 5 -elog_number 430
# Generate sysdump on "servo underrun"
sysdmp_trigger_add -elog_domain 5 -elog_number 82

# Additional log files to be copied to the sysdump
sysdmp_add_logfile -move 0 -file "$INTERNAL/install.log"
sysdmp_add_logfile -move 0 -file "$INTERNAL/startup.log"
sysdmp_add_logfile -move 0 -file "$INTERNAL/pf_info.log"
sysdmp_add_logfile -move 1 -file "$INTERNAL/tt.log"

# Add EIO to system dump service
sysdmp_add -show eio_sysdmp

# Include command file for additional logging mechanisms 
include -path $RELEASE/system/uprobe_default_start.cmd
fileexist -path $SYSTEM/service_debug.cmd -label LOAD_CMD
goto -label NEXT_STEP
#LOAD_CMD
include -path $SYSTEM/service_debug.cmd
sysdmp_add_logfile -move 0 -file "$SYSTEM/service_debug.cmd"
#NEXT_STEP

ifvc -label NEXT_STEP
# Report if system.xml has been restored
fileexist -path $INTERNAL/system.xml.err -label REPORT_SYS_XML
goto -label NEXT_STEP
#REPORT_SYS_XML
delete -path $INTERNAL/system.xml.err
print -text "*** RESTORE OF SYSTEM.XML HAS BEEN DONE ***"
#NEXT_STEP

systemrun
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Systems/IRB140_6kg_0.81m_typeC_1/INTERNAL/RAPID/PRG1/0001FF2B


MODULE BASE (SYSMODULE, NOSTEPIN, VIEWONLY)

 ! System module with basic predefined system data
 !************************************************

 ! System data tool0, wobj0 and load0
 ! Do not translate or delete tool0, wobj0, load0
 PERS tooldata tool0 := [TRUE, [[0, 0, 0], [1, 0, 0, 0]],
                        [0.001, [0, 0, 0.001],[1, 0, 0, 0], 0, 0, 0]];

 PERS wobjdata wobj0 := [FALSE, TRUE, "", [[0, 0, 0],[1, 0, 0, 0]],
                        [[0, 0, 0],[1, 0, 0, 0]]];

 PERS loaddata load0 := [0.001, [0, 0, 0.001],[1, 0, 0, 0], 0, 0, 0];

ENDMODULE
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MODULE BASEFUN (SYSMODULE, VIEWONLY)
  
 PROC LoadIdentify()
   ! Service routine Load Identification
   !***************************************************
  
   LoadIdentifyProc;
   
   UNDO
     LoadIdTerminate;
 ENDPROC

 PROC ManLoadIdentify()
   ! Service routine for ext. manipulators Load Identification
   !***************************************************

   ManLoadIdProc \DoExit:=TRUE;
   
   UNDO
     LoadIdTerminate;
 ENDPROC

 
 PROC SkipTaskExec()
   ! Service routine for setting C_TASKSATSTART
   !***************************************************

   SetCTasksAtStart;
 ENDPROC
ENDMODULE
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%%%
  VERSION:1
  LANGUAGE:ENGLISH
%%%

MODULE LINKEDM (SYSMODULE)

! FOLLOWER
!     Name of electronically linked follower axis used by operator at teach pendent.
      PERS string l_f_axis_name{5}       :=  ["",  "", "", "", ""];   

!     Name of the mechanical unit for follower axis.
      PERS string l_f_mecunt_n{5}  :=  ["", "", "", "", ""];

!     Linked follower axis number in the mechanical unit (first axis in mech. unit is number 1). 
      PERS num l_f_axis_no{5}      :=  [0,          0,   0,  0,  0];

! MASTER      
!     Name of the mechanical unit for linked master axis.
      PERS string l_m_mecunt_n{5} :=  ["", "", "", "", ""];

!     Linked master axis number in the mechanical unit (first axis in mech. unit is number 1).
!     See axis number table in documentation for different master mechanical units. 
      PERS num l_m_axis_no{5}     :=  [0,  0,  0,  0,  0];

! POSITION OFFSET 
!     The increase of the allowed offset position between the master and follower
!     positions, used when starting AUTO mode. As soon as the offset is decreased 
!     the old configurated parameter is used. 
!     Example: 3 => the configurated value of allowed offset is increased 3 times.
      PERS num offset_ratio{5}       :=  [10,  10,   10,  10,  10];

! SPEED RATIO
!     Speed_ratio used in AUTO and JOG modes [ very_slow   slow    normal    fast]
!     Value 1 = max allowed manual speed.
      CONST num speed_ratio {20}      := [0.01, 0.01, 0.01, 0.01, 0.01,
                                          0.05, 0.05, 0.05, 0.05, 0.05,
                                          0.20, 0.20, 0.20, 0.20, 0.20,
                                          1.00, 1.00, 1.00, 1.00, 1.00];

! STEP SIZE
!     Displacement position used in JOG mode for each activation of positive or 
!     negative movement.                  [very_short    short   normal   long]
!     Unit degees or meter.
      CONST num displacement {20}     := [0.001, 0.001, 0.001, 0.001, 0.001,
                                          0.005, 0.005, 0.005, 0.005, 0.005,
                                          0.020, 0.020, 0.020, 0.020, 0.020,
                                          0.100, 0.100, 0.100, 0.100, 0.100];


!-------------------------------------------------------------
 PROC Linked_m ()
      Linked_m_exe ;
 ENDPROC
ENDMODULE
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%%%
  VERSION:1
  LANGUAGE:ENGLISH
%%%

MODULE MOTCOM(SYSMODULE, VIEWONLY)
  ! Motor commutation module loader
  ! Main entry routine
  
  PERS num CURRENT_RATIO := 2;
  
  PROC Commutation()
    IF TaskRunMec() THEN
      MotorCommProc;
    ELSE
      UIMsgBox "The routine can not be used in a task that has no mechanical unit";
    ENDIF
  ENDPROC

  
  LOCAL PROC MotorCommProc()
    VAR bool isLoaded := FALSE;
    Load \Dynamic, "RELEASE:" \File:="options/motcom/motcom_proc.sys";
    isLoaded := TRUE;
    %"MotorCommExe"%;
    UnLoad "RELEASE:" \File:="options/motcom/motcom_proc.sys";
    isLoaded := FALSE;
    TPShow TP_LATEST;
  ERROR
    TEST ERRNO
    case ERR_LOADED:
  	   SkipWarn;
  	   TRYNEXT;
    default:
      ! TPShow TP_LATEST;
    ENDTEST
  UNDO
    IF isLoaded = TRUE THEN
      UnLoad "RELEASE:" \File:="options/motcom/motcom_proc.sys";  
      isLoaded := FALSE;
    ENDIF
  ENDPROC  
 ENDMODULE
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%%%
  VERSION:1
  LANGUAGE:ENGLISH
%%%

MODULE CALPEND(SYSMODULE,VIEWONLY)

	! $Revision: 1.6 $

  !
  !CalPendelum
  !
  PROC CalPendelum()
    CalPendelumProc;
  ENDPROC

  PROC CalPendelumProc()
    VAR num TPReadDummy;
    VAR bool bDummy;

    Load \Dynamic, "RELEASE:" \File:="options/calpend/calpend_proc.sys";
    %"PendelumProc"%;
    bDummy:=TRUE;
    WHILE bDummy DO
      %"CalPerformed"%bDummy;
    ENDWHILE
    UnLoad "RELEASE:" \File:="options/calpend/calpend_proc.sys";
    TPShow TP_LATEST;

  ERROR
    TEST ERRNO
    case ERR_LOADED:
  	   SkipWarn;
  	   TRYNEXT;
    default:
      TPShow TP_LATEST;
    ENDTEST
  ENDPROC  
 ENDMODULE
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MODULE user (SYSMODULE)

 ! Predefined user data
 !*********************

 ! Declaration of numeric registers reg1...reg5
 VAR num reg1 := 0;
 VAR num reg2 := 0;
 VAR num reg3 := 0;
 VAR num reg4 := 0;
 VAR num reg5 := 0;

 ! Declaration of stopwatch clock1
 VAR clock clock1;

 ! Template for declaration of workobject wobj1
 !TASK PERS wobjdata wobj1 := [FALSE, TRUE, "", [[0, 0, 0],[1, 0, 0, 0]],[[0, 0, 0],[1, 0, 0, 0]]];

ENDMODULE
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  NorbertEGMVirtuel INTERNAL_USE            Robot1  









Systems/NorbertEGMVirtuel/HOME/linked_m.sys


%%%
  VERSION:1
  LANGUAGE:ENGLISH
%%%

MODULE LINKEDM (SYSMODULE)

! FOLLOWER
!     Name of electronically linked follower axis used by operator at teach pendent.
      PERS string l_f_axis_name{5}       :=  ["",  "", "", "", ""];   

!     Name of the mechanical unit for follower axis.
      PERS string l_f_mecunt_n{5}  :=  ["", "", "", "", ""];

!     Linked follower axis number in the mechanical unit (first axis in mech. unit is number 1). 
      PERS num l_f_axis_no{5}      :=  [0,          0,   0,  0,  0];

! MASTER      
!     Name of the mechanical unit for linked master axis.
      PERS string l_m_mecunt_n{5} :=  ["", "", "", "", ""];

!     Linked master axis number in the mechanical unit (first axis in mech. unit is number 1).
!     See axis number table in documentation for different master mechanical units. 
      PERS num l_m_axis_no{5}     :=  [0,  0,  0,  0,  0];

! POSITION OFFSET 
!     The increase of the allowed offset position between the master and follower
!     positions, used when starting AUTO mode. As soon as the offset is decreased 
!     the old configurated parameter is used. 
!     Example: 3 => the configurated value of allowed offset is increased 3 times.
      PERS num offset_ratio{5}       :=  [10,  10,   10,  10,  10];

! SPEED RATIO
!     Speed_ratio used in AUTO and JOG modes [ very_slow   slow    normal    fast]
!     Value 1 = max allowed manual speed.
      CONST num speed_ratio {20}      := [0.01, 0.01, 0.01, 0.01, 0.01,
                                          0.05, 0.05, 0.05, 0.05, 0.05,
                                          0.20, 0.20, 0.20, 0.20, 0.20,
                                          1.00, 1.00, 1.00, 1.00, 1.00];

! STEP SIZE
!     Displacement position used in JOG mode for each activation of positive or 
!     negative movement.                  [very_short    short   normal   long]
!     Unit degees or meter.
      CONST num displacement {20}     := [0.001, 0.001, 0.001, 0.001, 0.001,
                                          0.005, 0.005, 0.005, 0.005, 0.005,
                                          0.020, 0.020, 0.020, 0.020, 0.020,
                                          0.100, 0.100, 0.100, 0.100, 0.100];


!-------------------------------------------------------------
 PROC Linked_m ()
      Linked_m_exe ;
 ENDPROC
ENDMODULE
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HEADERSTART	1.1             15-09-07  12:10:12 (1)
HEADEREND
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MODULE user (SYSMODULE)

 ! Predefined user data
 !*********************

 ! Declaration of numeric registers reg1...reg5
 VAR num reg1 := 0;
 VAR num reg2 := 0;
 VAR num reg3 := 0;
 VAR num reg4 := 0;
 VAR num reg5 := 0;

 ! Declaration of stopwatch clock1
 VAR clock clock1;

 ! Template for declaration of workobject wobj1
 !TASK PERS wobjdata wobj1 := [FALSE, TRUE, "", [[0, 0, 0],[1, 0, 0, 0]],[[0, 0, 0],[1, 0, 0, 0]]];

ENDMODULE
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Systems/NorbertEGMVirtuel/INTERNAL/option.cmd



invoke -entry convey_new

task -slotname udpuc -slotid 138 -pri 100 -vwopt 0x1c -stcks 20000 \
-entp udpuc_main -auto -noreg

task -slotname gsictrlts -slotid 119 -pri 3 -vwopt 0x1c -stcks 8000 \
-entp gsictrlts_main -auto
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ifvc -label VC_SKIP_DN1
iomgrinstall -entry dnFBC -name /dnfbc -errlabel ERROR_DNFBC

creat -name /dnfbc/DNET_PCI: -pmode 0 -errlabel ERROR_DNFBC

task -slotname DNread -entp read_ts -pri 72 -vwopt 0x1c -stcks 10000 -nosync -auto
readparam -devicename /DNET_PCI:/bus_read -rmode 1 -buffersize 100
invoke -entry dnfbc_tk_activate -strarg "DNET" -nomode

# Add DeviceNet to system dump service
sysdmp_add -show dnfbc_sysdmp

goto -label VC_SKIP_DN2 

#VC_SKIP_DN1

creat -name /simfbc/DNET_PCI: -pmode 0

#VC_SKIP_DN2
#ERROR_DNFBC

ifvc -label VC_SKIP_AB1
iomgrinstall -entry ABFBC -name /abfbc -errlabel ERROR_ABFBC

creat -name /abfbc/DNET_Anybus: -pmode 0 -errlabel ERROR_ABFBC
task -slotname ABread -entp read_ts -pri 72 -vwopt 0x1c -stcks 10000 -nosync -auto

readparam -devicename /DNET_Anybus:/bus_read -rmode 1 -buffersize 100

# Add Anybus to system dump service
sysdmp_add -show abfbc_sysdmp

goto -label VC_SKIP_AB2 

#VC_SKIP_AB1
creat -name /simfbc/DNET_Anybus: -pmode 0

#VC_SKIP_AB2
#ERROR_ABFBC
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C:\Users\Orjan\AppData\Local\ABB Industrial IT\Robotics IT\RobotWare\RobotWare_6.01.1010
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Systems/NorbertEGMVirtuel/INTERNAL/startup.cmd


# Added by RobotStudio
console
# End RobotStudio
#
# Property of ABB Vasteras/Sweden. All rights reserved.
# Copyright 2003.
#
# Startup.cmd script for 6.0
#
###########################################################
# Option startup info
#
# To execute Option related tasks in the startup, there are
# five places in the startup sequence that can be used.
# Depending on which dependencies the tasks have, the user 
# must select the most suitable place for the Option startup.
#
# In each place, a check is done for a unique named file.
# (These files are created/appended during install sequence.)
# The files checked for in the INTERNAL: folder are named:
# opt_l0.cmd, option.cmd, opt_l1.cmd, opt_l2.cmd, opt_l3.cmd
# If the file exist, then it will be included in the startup.
#
# Search for each file to get info/tip about how to use it.
#
###########################################################

startup_log -file $RAMDISK/startup.log

# Base support initialization start.

baseinit

# Populate bulletin board entries
bb_populate -func sysenergy_state_machine_bb_populate
bb_populate -func sysorch_bb_populate
bb_populate -func operator_mode_bb_populate
bb_populate -func controller_state_bb_populate
bb_populate -func barts_bb_populate
bb_populate -func master_control_bb_populate
bb_populate -func sysacthooks_bb_populate
bb_populate -func pgmrun_bb_populate


# Initialize and enable system dump service
sysdmp_init -max_dumps 3 -delay 100 -dir $INTERNAL/SYSDMP -compr no
ifvc -label VC_SKIP_SYSDMPTASK
task -slotname sysdmpts -slotid 82 -pri 253 -vwopt 0x1c -stcks 50000 -entp sysdmpts_main -auto
#VC_SKIP_SYSDMPTASK

sysdmp_add -source print_spooler -save print_spooler_save_buffer -fileext log 
uprobe_init -points 50000 -pretrig_points 45000 -trace_buf_sz 10000
sysdmp_add -class uprobe -fileext log

sysdmp_add -source sysdump_appweb_sysdump_source

# By default use uprobe_default_start.cmd
setstr -strvar $UPROBE_DEF_START -value "yes"

# Include command file for logging mechanisms. Mainly used for uprobes
fileexist -path $SYSTEM/service_debug_early.cmd -label LOAD_CMD
goto -label NEXT_STEP
#LOAD_CMD
include -path $SYSTEM/service_debug_early.cmd
sysdmp_add_logfile -move 0 -file "$SYSTEM/service_debug_early.cmd"
#NEXT_STEP

ifvc -label NO_WVLOG
# wvLogging is started after service_debug_early.cmd, make it possible to 
# raise the level of logging by using wvLogSysdmpEvtClassSet
sysdmp_add -source wvlog -start wvLogSysdmpStart -stop wvLogSysdmpStop -save wvLogSysdmpSave -fileext wva
#NO_WVLOG

# Start event log 
task -slotname elogts -slotid 1 -pri 85 -vwopt 0x1c -stcks 7000 -entp elog_main -auto
synchronize -level task
go -level task

ifvc -label VC_NO_REMOTE_DIAGNOSTIC
# Enable Service Box in devices
invoke -entry RemoteDiagnosticInit -noarg -nomode
#VC_NO_REMOTE_DIAGNOSTIC

task -slotname delay_high -entp delay_ts -pri 60 -vwopt 0x1c -stcks 8000 -nosync -auto -wait_ready 10
task -slotname delay_medium -entp delay_ts -pri 78 -vwopt 0x1c -stcks 20000 -nosync -auto -wait_ready 10
task -slotname delay_low -entp delay_ts -pri 140 -vwopt 0x1c -stcks 8000 -nosync -auto -wait_ready 10

invoke2 -entry sysdmp_periodic_os_clock_event_probe -format void

basenew
# Base support initialization finished.

ifvc -label NEXT_STEP
# Restore system.xml if needed
fileexist -path $SYSTEM/system.xml -label NEXT_STEP
fileexist -path $INTERNAL/system.xml -label COPY_SYS_XML
echo -text "No system.xml exist neither in SYSTEM or INTERNAL folder"
goto -label NEXT_STEP
#COPY_SYS_XML
echo -text "Restore system.xml from the INTERNAL folder"
copy -from $INTERNAL/system.xml -to $SYSTEM/system.xml
copy -from $INTERNAL/system.xml -to $INTERNAL/system.xml.err
delay -time 1000
echo -text "System is restarted"
restart
#NEXT_STEP

ifvc -label VC_NO_MC_PSU_UPGRADE

### Check PSU board firmware version
invoke -entry psu_upgrade -noarg -nomode
#VC_NO_MC_PSU_UPGRADE

ifvc -label VC_NO_MC_FPGA_UPGRADE

### Check Main Computer FPGA firmware version
invoke -entry fpgar11_firmw_upgrade -noarg -nomode
#VC_NO_MC_FPGA_UPGRADE

iomgrinstall -entry simFBC -name /simfbc
creat -name /simfbc/SIM_SIM: -pmode 0

invoke -entry read_init

# VC SKIP #2
ifvc -label VC_RCC_SKIP1
invoke -entry fpgar11_init
iomgrinstall -entry rccfbc -name /rccfbc
creat -name /rccfbc/LOC_LOC: -pmode 0

task -slotname LOCALBUS -entp read_ts -pri 71 -vwopt 0x1c -stcks 10000 -nosync -auto
readparam -devicename /LOC_LOC:/bus_read -rmode 1 -buffersize 100
goto -label VC_RCC_SKIP2

#VC_RCC_SKIP1
creat -name /simfbc/LOC_LOC: -pmode 0 -errlabel ERROR_RCCFBC
#VC_RCC_SKIP2

#ERROR_RCCFBC
iomgrinstall -entry UserSio -name /usersio

# Handle COM1
ifvc -label VC_COM1
invoke2 -entry DebugCardPresent -format void -errlabel NEXT_STEP
#VC_COM1
echo -text "Installing COM1 device"
creat -name /usersio/SIO1: -pmode 0
#NEXT_STEP

# Fieldbus command interface
ifvc -label VC_SKIP_FCI
iomgrinstall -entry Fci -name /fci
creat -name /fci/FCI1: -pmode 0

task -slotname fcits -slotid 80 -pri 80 -vwopt 0x1c -stcks 10000 -entp fcits -auto

#VC_SKIP_FCI

init -resource eio

###########################################		
# opt_l0.cmd - Option startup Sequence no 1
# Example of:
#  - users: Eio, MotionRef, Paint
#  - use: Create/Enable of I/O interfaces, Start of option task 
#  - dependencies: baseinit, sysdmp, elogts, delay tasks, simFBC, rccfbc, UserSio, Fci
#  - why here: Must be done before init, task and reconfigure of eio and sio
#
fileexist -path $INTERNAL/opt_l0.cmd -label LOAD_CMD
goto -label NEXT_STEP
#LOAD_CMD
include -path $INTERNAL/opt_l0.cmd
#NEXT_STEP

# Increase number of available interpreters for basic use (30MB memory)
python_config -incr_interpreters 1 -memsize 30971520

# Initialize Python support, including the pyrobapi. Starts all interpreters as configured.
invoke2 -entry pyrobapi_init -format void
python_init

init -resource sio
init -resource motion
init -resource cab
init -resource bar
init -resource prdsta
init -resource pgmrun
init -resource rapid
init -resource puscfg

task -slotname alarmts -slotid 16 -pri 80 -vwopt 0x1c -stcks 7000 \
-entp alarmts -auto

ifvc -label VC_CABSUPTS_SKIP
task -slotname rapidsupts -slotid 62 -pri 135 -vwopt 0x1c -stcks 7000 \
-entp rapidsup_main -auto
#VC_CABSUPTS_SKIP

task -slotname pstopts -pri 30 -vwopt 0x1c -stcks 5000 \
-entp pstopts_main -auto -nosync

task -slotname rhaltts -pri 30 -vwopt 0x1c -stcks 5000 \
-entp rhaltts_main -auto -nosync

task -slotname eiocrsts -slotid 56 -pri 74 -vwopt 0x1c -stcks 10000 \
-entp eiocrsts -auto

task -slotname eiots -slotid 54 -pri 70 -vwopt 0x1c -stcks 10000 \
-entp eiots -auto -slots 2

task -slotname eioadmts -slotid 55 -pri 76 -vwopt 0x1c -stcks 25000 \
-entp eioadmts -auto

# Start of EIO Event task
task -slotname eioEventts -slotid 140 -pri 71 -vwopt 0x1c -stcks 10000 -entp eioEventts -auto

# Start of Device Trust Level task
task -slotname deviceTLts -slotid 141 -pri 77 -vwopt 0x1c -stcks 10000 -entp deviceTLts -auto

reconfigure -resource eio
io_synchronize -timeout 0

reconfigure -resource sio

task -slotname safevtts  -slotid 20 -pri 20 -vwopt 0x1c -stcks 10000 \
-entp safevtts -auto

task -slotname safcycts  -slotid 29 -pri 80 -vwopt 0x1c -stcks 10000 \
-entp safcycts -auto

task -slotname sysevtts  -slotid 30 -pri 95 -vwopt 0x1c -stcks 30000 \
-entp sysevtts_main -auto

task -slotname ipolts0 -slotid 65 -pri 90 -vwopt 0x1c -stcks 65000 \
-entp ipolts_main -auto

task -slotname ipolts1 -slotid 66 -pri 90 -vwopt 0x1c -stcks 65000 \
-entp ipolts_main -auto

task -slotname ipolts2 -slotid 67 -pri 90 -vwopt 0x1c -stcks 65000 \
-entp ipolts_main -auto

task -slotname ipolts3 -slotid 68 -pri 90 -vwopt 0x1c -stcks 65000 \
-entp ipolts_main -auto

task -slotname ipolts4 -slotid 91 -pri 90 -vwopt 0x1c -stcks 65000 \
-entp ipolts_main -auto

task -slotname ipolts5 -slotid 92 -pri 90 -vwopt 0x1c -stcks 65000 \
-entp ipolts_main -auto

task -slotname statmats -slotid 64 -pri 6 -vwopt 0x1c -stcks 65000 \
-entp statmats -auto

task -slotname compliance_masterts -slotid 124 -pri 8 -vwopt 0x1c -stcks 65000 \
-entp compliance_masterts -auto

task -slotname sens_memts -slotid 89 -pri 150 -vwopt 0x1c -stcks 20000 \
-entp sens_memts -auto

task -slotname servots0 -slotid 69 -pri 5 -vwopt 0x1c -stcks 65000 \
-entp servots -auto -slots 2

task -slotname servots1 -slotid 71 -pri 5 -vwopt 0x1c -stcks 65000 \
-entp servots -auto -slots 2

task -slotname servots2 -slotid 73 -pri 5 -vwopt 0x1c -stcks 65000 \
-entp servots -auto -slots 2

task -slotname servots3 -slotid 75 -pri 5 -vwopt 0x1c -stcks 65000 \
-entp servots -auto -slots 2

task -slotname servots4 -slotid 93 -pri 5 -vwopt 0x1c -stcks 65000 \
-entp servots -auto -slots 2

task -slotname servots5 -slotid 95 -pri 5 -vwopt 0x1c -stcks 65000 \
-entp servots -auto -slots 2

task -slotname evhats -slotid 117 -pri 3 -vwopt 0x1c -stcks 20000 \
-entp evhats -auto

task -slotname mcits -slotid 133 -pri 4 -vwopt 0x1c -stcks 20000 \
-entp mcits -auto

task -slotname refmats -slotid 52 -pri 2 -vwopt 0x1c -stcks 65000 \
-entp refmats -auto

task -slotname mocutilts -slotid 135 -pri 170 -vwopt 0x1c -stcks 20000 \
-entp mocutilts -auto

ifvc -label VC_SKIP_SIS
task -slotname sismats -slotid 63 -pri 106 -vwopt 0x1c -stcks 12500 \
-entp sismats -auto 
#VC_SKIP_SIS

task -slotname bcalcts -slotid 44 -pri 200 -vwopt 0x1c -stcks 45000 \
-entp bcalcts -auto

task -slotname logsrvts -slotid 51 -pri 100 -vwopt 0x1c -stcks 30000 \
-entp logsrvts -auto

ifvc -label RW_MOTION_END
task -slotname com_rec_fdbts -slotid 77 -pri 2 -vwopt 0x1c -stcks 5000 -entp com_rec_fdbts -auto

task -slotname axc_failts -slotid 28 -pri 80 -vwopt 0x1c -stcks 7000 -entp axc_failts -auto

#RW_MOTION_END

task -slotname peventts -slotid 21 -pri 65 -vwopt 0x1c -stcks 45000 \
-entp peventts -auto

task -slotname rloadts -slotid 45 -pri 126 -vwopt 0x1c -stcks 40000 \
-entp rloadts -auto

task -slotname barts -slotid 79 -pri 140 -vwopt 0x1c -stcks 80000 \
-entp barts_main -auto

task -slotname rlcomts -slotid 27 -pri 100 -vwopt 0x1c -stcks 12000 \
-entp rlcomts_main -auto

task -slotname rlsocketts -slotid 108 -pri 99 -vwopt 0x1c -stcks 8000 \
-entp rlsocketts_main -auto
task -slotname rlsocketts_rec -slotid 120 -pri 99 -vwopt 0x1c -stcks 8000 \
-entp rlsocketts_rec_main -auto -noreg

#start Bonjour daemon only for VxWorks
ifvc -label NO_BONJOUR_DAEMON
invoke2 -entry start_bonjour_daemon -format void

#NO_BONJOUR_DAEMON

# Initialize the memory-pool for RobAPI 2. This should be done before spawning any other task.
invoke2 -entry init_mempools -format void

task -slotname servdisp -slotid 126 -pri 125 -vwopt 0x1c -stcks 90000 \
-entp servdispts -auto -noreg

task -slotname servlist -slotid 127 -pri 125 -vwopt 0x1c -stcks 90000 \
-entp ServiceListingTS -auto -noreg

task -slotname rwservice -slotid 42 -pri 125 -vwopt 0x1c -stcks 65000 \
-entp rwsvcts_main -auto -noreg

task -slotname rwssubsc -slotid 132 -pri 125 -vwopt 0x1c -stcks 65000 \
-entp rwssubscr_main -auto -noreg

task -slotname rwssubsc_worker -slotid 128 -pri 125 -vwopt 0x1c -stcks 65000 \
-entp rwssubscr_worker -auto -noreg

task -slotname filesrv -slotid 130 -pri 140 -vwopt 0x1c -stcks 120000 \
-entp rapi_fileservts_main -auto -noreg

task -slotname ctrlsrvts -slotid 134 -pri 125 -vwopt 0x1c -stcks 90000 \
-entp rapi_ctrlsrvts -auto -noreg

task -slotname cnmgrts -slotid -1 -pri 125 -vwopt 0x1c -stcks 90000 \
-entp cleanupts -auto -noreg

task -slotname subscription -slotid -1 -pri 125 -vwopt 0x1c -stcks 120000 \
-entp rapi_subscriptionts_main -auto -noreg

task -slotname rws_dipc -slotid -1 -pri 125 -vwopt 0x1c -stcks 65000 \
-entp rwsdipc_main -auto -noreg

task -slotname rapi_user -slotid 131 -pri 125 -vwopt 0x1c -stcks 90000 \
-entp rapi_usersrvts -auto -noreg

task -slotname appweb -slotid 129 -pri 125 -vwopt 0x1c -stcks 120000 \
-entp AppwebEntryFunc -auto -noreg

goto -label NEXT_STEP



#NEXT_STEP
task -slotname rapidts -slotid 17 -pri 101 -vwopt 0x1c -stcks 78000 \
-entp rapidts_main -auto

task -slotname sysorchcompts -slotid 142 -pri 99 -vwopt 0x1c -stcks 78000 \
-entp sysorchcompts_main -auto

task -slotname sysorchts -slotid 19 -pri 100 -vwopt 0x1c -stcks 78000 \
-entp sysorchts_main -auto

task -slotname sysorchhookts -slotid 84 -pri 101 -vwopt 0x1c -stcks 78000 \
-entp sysorchhookts_main -auto

task -slotname cabts -slotid 6 -pri 99 -vwopt 0x1c -stcks 78000 \
-entp cabts_main -auto

task -slotname mocts -slotid 9 -pri 100 -vwopt 0x1c -stcks 78000 \
-entp motion_main -auto

task -slotname hpjts -slotid 22 -pri 99 -vwopt 0x1c -stcks 65000 \
-entp hpj_main -auto

task -slotname rapidlowts -slotid 137 -pri 126 -vwopt 0x1c -stcks 78000 \
-entp rapid_low_main -auto

task -slotname sysreadts -slotid 143 -pri 126 -vwopt 0x1c -stcks 78000 \
-entp systemreadts_main -auto

ifvc -label VC_NETCMD_SKIP
task -slotname elog_axctsr -pri 100 -vwopt 0x1c -stcks 9000 \
-entp elog_axctsr -auto -nosync
#VC_NETCMD_SKIP

synchronize -level task
delay -time 500
go -level task

ifvc -label VC_AXC_SKIP
netcmd_run
#VC_AXC_SKIP

#PNT new -entry purge_sync
#PNT delay -time 5000

###########################################		
# option.cmd - Option startup Sequence no 2
# Example of:
#  - users: 3P, Cap, Eio, MotionRef, Paint, SensorInterfaces, SpotWeld
#  - use: Start of option task, invoke of init/sync methods, convey_new, sysdefs
#  - dependencies: Init of resources, reconfig of eio/sio, most of the system task created, synched and started
#  - why here: Must be done before new of motion and rapid, connect_dependings -object SYS_STORED_OBJ_CAB
#
fileexist -path $INTERNAL/option.cmd -label LOAD_CMD
goto -label NEXT_STEP
#LOAD_CMD
include -path $INTERNAL/option.cmd
#NEXT_STEP


ifvc -label VC_AXC_SKIP

print -text "Check AXC board firmware version ..."
invoke -entry netcmd_upgrade -arg 0 -strarg "axcfirmw_upgrade" -nomode
invoke -entry axcfirmw_devices_install_hook -nomode
print -text "Check drive unit board firmware version ..."
invoke -entry netcmd_upgrade -arg 0 -strarg "drive_unit_firmw_upgrade" -nomode
invoke -entry drive_unit_firmw_devices_install_hook -nomode

#VC_AXC_SKIP
new -resource motion
delay -time 1500
connect_dependings -object SYS_STORED_OBJ_CAB -instance 0 -ipm 0 -servo 0 -ipol 0

# syncronization (setsync) to be used with network systems only
# setsync
if -var 52 -value 1 -label SYNCROB
goto -label NOSYNC
#SYNCROB
# syncronization (setsync) to be used with network systems only
setsync
#NOSYNC

synchronize -level task
go -level task

new -resource rapid

###########################################		
# opt_l1.cmd - Option startup Sequence no 3
# Example of:
#  - users: 3P
#  - purpose: Start of option tasks, invoke methods that access sdb and creates ipm processes
#  - dependencies: new -resource motion, connect_dependings -object SYS_STORED_OBJ_CAB, new -resource rapid
#  - why here: Must be done before new -resource cab (Start of RAPID tasks and POWER_ON event etc.)
#
fileexist -path $INTERNAL/opt_l1.cmd -label LOAD_CMD
goto -label NEXT_STEP
#LOAD_CMD
include -path $INTERNAL/opt_l1.cmd
#NEXT_STEP

new -resource cab

#task -slotname spoolts -slotid 34 -pri 140 -vwopt 0x1c -stcks 3000 \
#-entp spool_main -auto

# RobAPI communication and event tasks

# Set max number of possible robapi connections. Default is 3 max is 6 
invoke2 -entry set_max_allowed_robapi_wan_connections -format int -int1 3

# Uncomment invoke below to disable tcp_nodelay for robapi on the lan interface. 
# tcp_nodelay enabled, causes packets to be flushed on to the network more frequently.
# Default is tcp_nodelay enabled on all robapi interfaces.
# For other robapi interface use strarg={"lan" | "service" | "tpu"}.
# invoke -entry robcmd_set_tcp_nodelay -arg 0 -strarg "lan" -nomode

task -slotname robdispts -slotid 58 -pri 125 -vwopt 0x1c -stcks 50000 \
-entp robdispts -auto -noreg

task -slotname robesuts -slotid 59 -pri 125 -vwopt 0x1c -stcks 18000 \
-entp robesuts -auto -noreg

task -slotname robesuts_p -slotid 85 -pri 125 -vwopt 0x1c -stcks 15000 \
-entp robesuts_p -auto -noreg

task -slotname robesuts_hp -slotid 123 -pri 125 -vwopt 0x1c -stcks 15000 \
-entp robesuts_hp -auto -noreg

task -slotname robcmdts -slotid 60 -pri 125 -vwopt 0x1c -stcks 23000 \
-entp robcmdts -auto -noreg

task -slotname robayats -slotid 61 -pri 125 -vwopt 0x1c -stcks 7000 \
-entp robayats -auto -noreg

task -slotname robrspts -slotid 57 -pri 124 -vwopt 0x1c -stcks 15000 \
-entp robrspts -auto -noreg

task -slotname robmasts -slotid 13 -pri 126 -vwopt 0x1c -stcks 48000 \
-entp robmasts -auto -noreg

task -slotname dipcts -slotid 122 -pri 126 -vwopt 0x1c -stcks 18000 \
-entp dipcts -auto -noreg

# Start stream support 
task -slotname streamts -slotid 81 -pri 120 -vwopt 0x1c -stcks 10000 \
-entp streamts -auto

# Start the stream read threads
task -slotname stream_readts1 -slotid 104 -entp stream_readts -pri 120 -vwopt 0x1c -stcks 8000 -auto
task -slotname stream_readts2 -slotid 105 -entp stream_readts -pri 120 -vwopt 0x1c -stcks 8000 -auto

# Check if T10 shall be enabled or not
fileexist -path $HOME/enable_t10 -label USE_T10
goto -label NEXT_STEP
#USE_T10

# Start KVC Server task (T10 jogging)
# Priority below RobAPI (robcmdts) is used
task -slotname kvcserverts -pri 126 -vwopt 0x1c -stcks 25000 \
-entp kvcserverts -auto -noreg

#NEXT_STEP

###########################################		
# opt_l2.cmd - Option startup Sequence no 4
# Example of:
#  - users: Cap, Dap, Vision
#  - purpose: Start of option tasks, invoke init/start methods 
#  - dependencies: new -resource cab, creation of RobAPI/stream task
#  - why here: Must be done before the last synchronize/start of tasks
#
fileexist -path $INTERNAL/opt_l2.cmd -label LOAD_CMD
goto -label NEXT_STEP
#LOAD_CMD
include -path $INTERNAL/opt_l2.cmd
#NEXT_STEP

task -slotname ns_send -slotid 78 -entp robnetscansendts -pri 98 -vwopt 0x1c \
-stcks 35000 -auto -noreg

ifvc -label NETSCANSKIP
task -slotname ns_receive -slotid 87 -entp robnetscanreceivets -pri 99 -vwopt 0x1c \
-stcks 10000 -auto -noreg
#NETSCANSKIP

synchronize -level task
rapid_startup_ready
cab_startup_ready
go -level task

### Notify CHANREF data is valid for PSC operation
invoke -entry pscio_chanref_valid -noarg -nomode

ifvc -label VTSPEED
goto -label VTSPEED_END
#VTSPEED
# Set Virtual Time Speed to 100% for VC at end of startup-script
invoke -entry VTSetSpeed -arg 100 -nomode

#VTSPEED_END

ifvc -label VCSHELL
goto -label VCSHELL_END
#VCSHELL
task -slotname vcshell -entp vcshell -pri 120 -vwopt 0x1c -stcks 50000 -auto -noreg -nosync
#VCSHELL_END

###########################################		
# opt_l3.cmd - Option startup Sequence no 5
# Example of:
#  - users: Paint
#  - purpose: Set of enable signal, sysdmp_add 
#  - dependencies: rapid_startup_ready/cab_startup_ready
#  - why here: No need to synch/start any option task
#
fileexist -path $INTERNAL/opt_l3.cmd -label LOAD_CMD
goto -label NEXT_STEP
#LOAD_CMD
include -path $INTERNAL/opt_l3.cmd
#NEXT_STEP

### Reset firmware upgrade error monitoring. No device upgrade methods may be invoked after this point.
upgrade_warm_start_completed

# Notify user if this is an unofficial RobotWare release in a customer system
unofficial_rw_notification

sysdmp_add -show alarm_show_failed
# Add IPC to the sysdump
sysdmp_add -show ipc_show
# Add elog to the sysdump (dumps elog messages to a text file)
sysdmp_add -class elog -fileext txt
# Add semaphore info to the sysdump
sysdmp_add -show sysdmp_sem_show
# Add devices info to system dump service
sysdmp_add -show devices_show
# Add ipm to the sysdump
sysdmp_add -show ipm_show_data
# Add pgm info to system dump service
sysdmp_add -show rapid_show_pgm
# Add pgmrun info to system dump service
sysdmp_add -show rapid_show_pgmrun
# Add pgmexe info to system dump service
sysdmp_add -show rapid_show_pgmexe_all
# Add operator mode info to system dump service
sysdmp_add -show operator_mode_show
# Add master control info to system dump service
sysdmp_add -show master_control_show
# Add SystemRead info to system dum service
sysdmp_add -show systemread_show
# Add robdisp info to system dump service
sysdmp_add -show robdisp_show
# Add bspNetDump info to system dump service
sysdmp_add -show bspNetDump
# Add mchw_show info to system dump service
sysdmp_add -show mchw_show
# Add FlexPendant dump info to system dump service
sysdmp_add -source fpcmd -save fpcmd_diagnostics -fileext log
# Add EIO to system dump service
sysdmp_add -source eio_sysdmp -save eio_sysdmp
# Add Bulletin Board info to system dump service
sysdmp_add -show BulletinBoard_show
# Add SysEnergy info to system dump service
sysdmp_add -show sysenergy_show
# Add Semaphore info to system dump service
sysdmp_add -show os_sem_show_all

goto -label NEXT_STEP
#SHELL_SCRIPT_TASK
task -slotname sysdmp_shell_script -slotid 18 -entp sysdmp_shell_script -pri 250 -vwopt 0x1c -stcks 25000 -auto
synchronize -level task
go -level task
sysdmp_add -class sysdmp_shell_script
#NEXT_STEP

# Generate sysdump on "refma underrun"
sysdmp_trigger_add -elog_domain 5 -elog_number 226
# Generate sysdump on "Communication lost with Drive Module"
sysdmp_trigger_add -elog_domain 3 -elog_number 9520
# Generate sysdump on "Overrun of Receive Feedback task"
sysdmp_trigger_add -elog_internal "Overrun of Receive Feedback task"
# Generate sysdump on "refma command queue timeout"
sysdmp_trigger_add -elog_domain 5 -elog_number 235
# Generate sysdump on "axc underrun of references"
sysdmp_trigger_add -elog_domain 5 -elog_number 430
# Generate sysdump on "servo underrun"
sysdmp_trigger_add -elog_domain 5 -elog_number 82

# Additional log files to be copied to the sysdump
sysdmp_add_logfile -move 0 -file "$INTERNAL/upgrade.log"
sysdmp_add_logfile -move 0 -file "$INTERNAL/install.log"
sysdmp_add_logfile -move 0 -file "$INTERNAL/startup.log"
sysdmp_add_logfile -move 0 -file "$INTERNAL/ESTARTUP.LOG"
sysdmp_add_logfile -move 0 -file "$CTRLROOT/pf_info.log"

# Include command file for additional logging mechanisms 

# Skip uprobe_default_start if requested by service_debug_early
# That is done by adding the folling row to the service_debug_early file
# setstr -strvar $UPROBE_DEF_START -value "no"
ifstr -strvar $UPROBE_DEF_START -value "no" -label UPROBE_DEF_SKIP
include -path $RELEASE/system/uprobe_default_start.cmd
#UPROBE_DEF_SKIP

fileexist -path $SYSTEM/service_debug.cmd -label LOAD_CMD
goto -label NEXT_STEP
#LOAD_CMD
include -path $SYSTEM/service_debug.cmd
sysdmp_add_logfile -move 0 -file "$SYSTEM/service_debug.cmd"
#NEXT_STEP

ifvc -label NEXT_STEP
# Report if system.xml has been restored
fileexist -path $INTERNAL/system.xml.err -label REPORT_SYS_XML
goto -label NEXT_STEP
#REPORT_SYS_XML
delete -path $INTERNAL/system.xml.err
print -text "*** RESTORE OF SYSTEM.XML HAS BEEN DONE ***"
#NEXT_STEP

systemrun
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{8F3BEEA2-EE39-45E6-98D4-A7DCA910FB3C}
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Systems/NorbertEGMVirtuel/INTERNAL/RAPID/PRG1/00099FC3


MODULE BASE (SYSMODULE, NOSTEPIN, VIEWONLY)

 ! System module with basic predefined system data
 !************************************************

 ! System data tool0, wobj0 and load0
 ! Do not translate or delete tool0, wobj0, load0
 PERS tooldata tool0 := [TRUE, [[0, 0, 0], [1, 0, 0, 0]],
                        [0.001, [0, 0, 0.001],[1, 0, 0, 0], 0, 0, 0]];

 PERS wobjdata wobj0 := [FALSE, TRUE, "", [[0, 0, 0],[1, 0, 0, 0]],
                        [[0, 0, 0],[1, 0, 0, 0]]];

 PERS loaddata load0 := [0.001, [0, 0, 0.001],[1, 0, 0, 0], 0, 0, 0];

ENDMODULE










Systems/NorbertEGMVirtuel/INTERNAL/RAPID/PRG1/00099FC4


MODULE BASEFUN (SYSMODULE, VIEWONLY)
  
 PROC LoadIdentify()
   ! Service routine Load Identification
   !***************************************************
  
   LoadIdentifyProc;
   
   UNDO
     LoadIdTerminate;
 ENDPROC

 PROC ManLoadIdentify()
   ! Service routine for ext. manipulators Load Identification
   !***************************************************

   ManLoadIdProc \DoExit:=TRUE;
   
   UNDO
     LoadIdTerminate;
 ENDPROC

 
 PROC SkipTaskExec()
   ! Service routine for setting C_TASKSATSTART
   !***************************************************

   SetCTasksAtStart;
 ENDPROC
ENDMODULE










Systems/NorbertEGMVirtuel/INTERNAL/RAPID/PRG1/00099FC6


%%%
  VERSION:1
  LANGUAGE:ENGLISH
%%%

MODULE MOTCOM(SYSMODULE, VIEWONLY)
  ! Motor commutation module loader
  ! Main entry routine
  
  PERS num CURRENT_RATIO := 2;
  
  PROC Commutation()
    IF TaskRunMec() THEN
      MotorCommProc;
    ELSE
      UIMsgBox "The routine can not be used in a task that has no mechanical unit";
    ENDIF
  ENDPROC

  
  LOCAL PROC MotorCommProc()
    VAR bool isLoaded := FALSE;
    Load \Dynamic, "RELEASE:" \File:="options/motcom/motcom_proc.sys";
    isLoaded := TRUE;
    %"MotorCommExe"%;
    UnLoad "RELEASE:" \File:="options/motcom/motcom_proc.sys";
    isLoaded := FALSE;
    TPShow TP_LATEST;
  ERROR
    TEST ERRNO
    case ERR_LOADED:
  	   SkipWarn;
  	   TRYNEXT;
    default:
      ! TPShow TP_LATEST;
    ENDTEST
  UNDO
    IF isLoaded = TRUE THEN
      UnLoad "RELEASE:" \File:="options/motcom/motcom_proc.sys";  
      isLoaded := FALSE;
    ENDIF
  ENDPROC  
 ENDMODULE












Systems/NorbertEGMVirtuel/INTERNAL/RAPID/PRG1/00099FC7


%%%
  VERSION:1
  LANGUAGE:ENGLISH
%%%

MODULE CALPEND(SYSMODULE,VIEWONLY)

	! $Revision: 1.6 $

  !
  !CalPendelum
  !
  PROC CalPendelum()
    CalPendelumProc;
  ENDPROC

  PROC CalPendelumProc()
    VAR num TPReadDummy;
    VAR bool bDummy;

    Load \Dynamic, "RELEASE:" \File:="options/calpend/calpend_proc.sys";
    %"PendelumProc"%;
    bDummy:=TRUE;
    WHILE bDummy DO
      %"CalPerformed"%bDummy;
    ENDWHILE
    UnLoad "RELEASE:" \File:="options/calpend/calpend_proc.sys";
    TPShow TP_LATEST;

  ERROR
    TEST ERRNO
    case ERR_LOADED:
  	   SkipWarn;
  	   TRYNEXT;
    default:
      TPShow TP_LATEST;
    ENDTEST
  ENDPROC  
 ENDMODULE












Systems/NorbertEGMVirtuel/INTERNAL/RAPID/PRG1/00099FC9



MODULE user (SYSMODULE)

 ! Predefined user data
 !*********************

 ! Declaration of numeric registers reg1...reg5
 VAR num reg1 := 0;
 VAR num reg2 := 0;
 VAR num reg3 := 0;
 VAR num reg4 := 0;
 VAR num reg5 := 0;

 ! Declaration of stopwatch clock1
 VAR clock clock1;

 ! Template for declaration of workobject wobj1
 !TASK PERS wobjdata wobj1 := [FALSE, TRUE, "", [[0, 0, 0],[1, 0, 0, 0]],[[0, 0, 0],[1, 0, 0, 0]]];

ENDMODULE










Systems/NorbertEGMVirtuel/INTERNAL/RAPID/PRG1/00099FCA


MODULE ExternalGuidedMotion
    
    VAR egmident egmID1;
    VAR egmstate egmSt1;
    
        
    
    CONST egm_minmax egm_minmax_lin1:=[-1,1]; !in mm
    CONST egm_minmax egm_minmax_rot1:=[-2,2];! in degees
    
    VAR robtarget startPoint:=[[83.663994925,-716.879172118,531.771925931],[0.369643972,0.239117982,0.892398933,-0.099045793],[-1,-2,0,1],[9E9,9E9,9E9,9E9,9E9,9E9]];
    VAR pose posecorTopOfRamp:=[[83.663994925,-716.879172118,531.771925931],[0.207675184,-0.457027319,0.788402602,-0.355553631]];
    
  
  
    TASK PERS tooldata tSuctionCup:=[TRUE,[[120,0,57],[0.707106624,-0.000000155,-0.000000251,0.707106939]],[1,[0,0,1],[1,0,0,0],0,0,0]];
    VAR pose posesenTable:=[[447,-263,272],[0.01697,-0.50171,0.86445,-0.02678]];
    VAR pose object; 
    TASK PERS wobjdata TopOfRamp:=[FALSE,TRUE,"",[[0,0,0],[1,0,0,0]],[[83.664,-716.879,531.772],[0.25,0.25,0.933013,-0.0669873]]];
    

    PROC main()
        object.rot:= OrientZYX(-30, 150, 0); !In relation to the base of the robot. Y is rotated 90 degrees + angle
        TopOfRamp:= [FALSE,TRUE,"",[[0,0,0],[1,0,0,0]],[[83.663994925,-716.879172118,531.771925931], object.rot]];
        posecorTopOfRamp.rot:= object.rot;
        startPoint.rot:= object.rot;
        
        MoveJ startPoint,v500,fine,tSuctionCup;
        SetUpEGM;
    ENDPROC
  
    
    PROC SetUpEGM()
        EGMReset egmID1;
        EGMGetId egmID1;
        egmSt1 := EGMGetState(egmID1);
        TPWrite "EGM state: "\Num := egmSt1;

        IF egmSt1 <= EGM_STATE_CONNECTED THEN
            ! Set up the EGM data source: UdpUc server using device "EGMsensor:"and configuration "default"
            EGMSetupUC ROB_1, egmID1, "default", "EGMSensor:" \pose;
        ENDIF
        
        !Which program to run
        runEGM;

        IF egmSt1 = EGM_STATE_CONNECTED THEN
            TPWrite "Reset EGM instance egmID1";
            EGMReset egmID1;    
        ENDIF        
    ENDPROC
        
        
    PROC runEGM()
        EGMActPose egmID1\Tool:=tSuctionCup \WObj:=TopOfRamp,posecorTopOfRamp ,EGM_FRAME_WORLD, posecorTopOfRamp, EGM_FRAME_WORLD
        \x:=egm_minmax_lin1 \y:=egm_minmax_lin1 \z:=egm_minmax_lin1
        \rx:=egm_minmax_rot1 \ry:=egm_minmax_rot1 \rz:=egm_minmax_rot1\LpFilter:=5\Samplerate:=4\MaxSpeedDeviation:= 5000;
                
        EGMRunPose egmID1, EGM_STOP_HOLD\x \y \z\CondTime:=20 \RampInTime:=2\RampOutTime:=0.05;
        egmSt1:=EGMGetState(egmID1);   
    ENDPROC
   
 
ENDMODULE
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%%%
  VERSION:1
  LANGUAGE:ENGLISH
%%%

MODULE LINKEDM (SYSMODULE)

! FOLLOWER
!     Name of electronically linked follower axis used by operator at teach pendent.
      PERS string l_f_axis_name{5}       :=  ["",  "", "", "", ""];   

!     Name of the mechanical unit for follower axis.
      PERS string l_f_mecunt_n{5}  :=  ["", "", "", "", ""];

!     Linked follower axis number in the mechanical unit (first axis in mech. unit is number 1). 
      PERS num l_f_axis_no{5}      :=  [0,          0,   0,  0,  0];

! MASTER      
!     Name of the mechanical unit for linked master axis.
      PERS string l_m_mecunt_n{5} :=  ["", "", "", "", ""];

!     Linked master axis number in the mechanical unit (first axis in mech. unit is number 1).
!     See axis number table in documentation for different master mechanical units. 
      PERS num l_m_axis_no{5}     :=  [0,  0,  0,  0,  0];

! POSITION OFFSET 
!     The increase of the allowed offset position between the master and follower
!     positions, used when starting AUTO mode. As soon as the offset is decreased 
!     the old configurated parameter is used. 
!     Example: 3 => the configurated value of allowed offset is increased 3 times.
      PERS num offset_ratio{5}       :=  [10,  10,   10,  10,  10];

! SPEED RATIO
!     Speed_ratio used in AUTO and JOG modes [ very_slow   slow    normal    fast]
!     Value 1 = max allowed manual speed.
      CONST num speed_ratio {20}      := [0.01, 0.01, 0.01, 0.01, 0.01,
                                          0.05, 0.05, 0.05, 0.05, 0.05,
                                          0.20, 0.20, 0.20, 0.20, 0.20,
                                          1.00, 1.00, 1.00, 1.00, 1.00];

! STEP SIZE
!     Displacement position used in JOG mode for each activation of positive or 
!     negative movement.                  [very_short    short   normal   long]
!     Unit degees or meter.
      CONST num displacement {20}     := [0.001, 0.001, 0.001, 0.001, 0.001,
                                          0.005, 0.005, 0.005, 0.005, 0.005,
                                          0.020, 0.020, 0.020, 0.020, 0.020,
                                          0.100, 0.100, 0.100, 0.100, 0.100];


!-------------------------------------------------------------
 PROC Linked_m ()
      Linked_m_exe ;
 ENDPROC
ENDMODULE
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MODULE ExternalGuidedMotion
    CONST egm_minmax egm_minmax_lin1:=[-1,1]; !in mm
    CONST egm_minmax egm_minmax_rot1:=[-2,2];! in degees
    
    VAR robtarget startPoint:=[[83.663994925,-716.879172118,531.771925931],[0.369643972,0.239117982,0.892398933,-0.099045793],[-1,-2,0,1],[9E9,9E9,9E9,9E9,9E9,9E9]];
    VAR pose posecorTopOfRamp:=[[83.663994925,-716.879172118,531.771925931],[0.207675184,-0.457027319,0.788402602,-0.355553631]];
    VAR pose object;
    VAR egmident egmID1;
    VAR egmstate egmSt1; 
    
    TASK PERS tooldata tSuctionCup:=[TRUE,[[120,0,57],[0.707106624,-0.000000155,-0.000000251,0.707106939]],[1,[0,0,1],[1,0,0,0],0,0,0]];
    TASK PERS wobjdata TopOfRamp:=[FALSE,TRUE,"",[[0,0,0],[1,0,0,0]],[[83.664,-716.879,531.772],[0.25,0.25,0.933013,-0.0669873]]];

    PROC main()
        object.rot:= OrientZYX(-30, 150, 0); !In relation to the base of the robot. Y is rotated 90 degrees + angle
        TopOfRamp:= [FALSE,TRUE,"",[[0,0,0],[1,0,0,0]],[[83.663994925,-716.879172118,531.771925931], object.rot]];
        posecorTopOfRamp.rot:= object.rot;
        startPoint.rot:= object.rot;
        
        MoveJ startPoint,v500,fine,tSuctionCup;
        SetUpEGM;
    ENDPROC
  
    
    PROC SetUpEGM()
        EGMReset egmID1;
        EGMGetId egmID1;
        egmSt1 := EGMGetState(egmID1);
        TPWrite "EGM state: "\Num := egmSt1;

        IF egmSt1 <= EGM_STATE_CONNECTED THEN
            ! Set up the EGM data source: UdpUc server using device "EGMsensor:"and configuration "default"
            EGMSetupUC ROB_1, egmID1, "default", "EGMSensor:" \pose;
        ENDIF
        
        runEGM;

        IF egmSt1 = EGM_STATE_CONNECTED THEN
            TPWrite "Reset EGM instance egmID1";
            EGMReset egmID1;    
        ENDIF        
    ENDPROC
        
        
    PROC runEGM()
        EGMActPose egmID1\Tool:=tSuctionCup \WObj:=TopOfRamp,posecorTopOfRamp ,EGM_FRAME_WORLD, posecorTopOfRamp, EGM_FRAME_WORLD
        \x:=egm_minmax_lin1 \y:=egm_minmax_lin1 \z:=egm_minmax_lin1
        \rx:=egm_minmax_rot1 \ry:=egm_minmax_rot1 \rz:=egm_minmax_rot1\LpFilter:=5\Samplerate:=4\MaxSpeedDeviation:= 5000;
                
        EGMRunPose egmID1, EGM_STOP_HOLD\x \y \z\CondTime:=20 \RampInTime:=2\RampOutTime:=0.05;
        egmSt1:=EGMGetState(egmID1);   
    ENDPROC
    
ENDMODULE
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src/RotateTranslate.cs

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;
using MathNet.Numerics.LinearAlgebra;
using MathNet.Numerics.LinearAlgebra.Double;


/// <summary>
/// This class is used to rotate and tanslate a coordinate system to another coordinate system
/// 
/// </summary>

namespace ExternalGuidedMotion
{
    public class RotateTranslate
    {
        private Camera _camera;
        private double _transX = 91;
        private double _transY = -732;
        private double _transZ = 666;
        private double _theta = -30;
        private double _gamma = 150;
        private double _tau = 0;
        public Vector<double> newXYCord = Vector<double>.Build.Dense(4);

        public double X;
        public double Y;
        public double Z;


        public RotateTranslate(double X, double Y, double Z)
        {
            this.X = X;
            this.Y = Y;
            this.Z = Z; 
        }

        private Matrix<double> RotateZ()
        {
            Matrix<double> _rotZ = DenseMatrix.OfArray(new double[,] 
            {
            {Math.Cos(_theta), -Math.Sin(_theta), 0, 0},
            {Math.Sin(_theta), Math.Cos(_theta), 0, 0},
            {0, 0, 1, 0},
            {0, 0, 0, 1} });
            return _rotZ;
        }

        private Matrix<double> RotateY()
        {
            Matrix<double> _rotY = DenseMatrix.OfArray(new double[,]
            {
            {Math.Cos(_gamma), 0, Math.Sin(_gamma), 0},
            {0, 1, 0, 0},
            {-Math.Sin(_gamma), 0, Math.Cos(_gamma), 0},
            {0, 0, 0, 1} });
            return _rotY;
        }

        private Matrix<double> RotateX()
        {
            Matrix<double> _rotX = DenseMatrix.OfArray(new double[,]
            {
            {1, 0, 0, 0},
            {0, Math.Cos(_tau), -Math.Sin(_tau), 0},
            {0, Math.Sin(_tau), Math.Cos(_tau), 0},
            {0, 0, 0, 1} });
            return _rotX;
        }

        private Matrix<double> TranslationMatrix()
        {
            Matrix<double> _trans = DenseMatrix.OfArray(new double[,]
            {
            {1, 0, 0, _transX},
            {0, 1, 0, _transY},
            {0, 0, 1, _transZ},
            {0, 0, 0, 1} });
            return _trans;
        }

        private Matrix<double> RotateZYX()
        {
            Matrix<double> _rotZYX = (RotateZ())*(-RotateY())*(RotateX());
            return _rotZYX;
        }

        private Matrix<double> TransformationMatrix()
        {
            Matrix<double> _transform = (TranslationMatrix() * RotateZYX());
            return _transform;
        }

        public Vector<double> RotatedTranslatedCord()
        {
            var _cameraXY = Vector<double>.Build.Dense(new[] {X, Y, 0, 1 });

            newXYCord = TransformationMatrix()*_cameraXY;
            return newXYCord;
        }

    }
}
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using System;
using System.Diagnostics;
using System.Threading;


/// <summary>
/// This class generate simulated position data for a object friction less sliding down a ramp.
/// The data that is generated is in one dimmension.
/// This data is used in simulation and testing. 
/// </summary>



namespace ExternalGuidedMotion
{
    public class SimDisc
    {
        private Stopwatch _stopwatch;
        private Thread _SimDiscThread;
        private Position _updatePos;
        private bool _hasDiscStarted; 

        public const double ANGLE = 70;
        public bool ExitThread = false;

        public double Position { get; set; }
        public double Y { get; set; }
        public double Z { get; set; }
        public double TimeElapsed { get; set; }

        public SimDisc(Position _updatePos)
        {
            _stopwatch = new Stopwatch();
            this._updatePos = _updatePos;
            _updatePos.SetPosition(0, 0, 0, 0);
        }

        public void SimDiscThread()
        {
           
            while (ExitThread == false)
            {
                if (_hasDiscStarted)
                {
                    Y = -0.125;
                    Z = 0;
                }
                else
                {
                    Position = 0;
                    Y = 0;
                    Z = 0; 
                }
                
                TimeElapsed = _stopwatch.ElapsedMilliseconds / 1000d;
                double speed = CalculateSpeed(TimeElapsed);
                Position = CalculatePosition(speed, TimeElapsed);
                if (Position > 0.8)
                {
                    Position = 0.8;
                }
                _updatePos.SetPosition(Position, Y, Z, TimeElapsed);
            }
        }

        public double CalculateSpeed(double time)
        {
            double acceleration = 9.81 * Math.Sin(ANGLE * Math.PI/180);
            double speed = acceleration * time; 
            return speed;
        }

        public double CalculatePosition(double speed, double time)
        {
            double half = (double)1 / 2;
            double position = half * speed * time;
            return position;
        }

        public void StartDisc()
        {
            _stopwatch.Start();
            _hasDiscStarted = true;
        }

        public void StartSimDisc()
        {
            _SimDiscThread = new Thread(SimDiscThread);
            _SimDiscThread.Start();
        }

        public void StopSimDisc()
        {
            ExitThread = true;
            _SimDiscThread.Abort();
        }
    }
}







src/TypeScript/Komon.Clients.ts

 

/// <reference path="typings/jasnyBootstrap.d.ts" />
/// <reference path="typings/customKnockout.d.ts" />
/// <reference path="typings/knockout.mapping.d.ts" />
/// <reference path="typings/knockout.d.ts" />
/// <reference path="typings/nativeLibExtension.d.ts" />
/// <reference path="typings/jquery.d.ts" />
/// <reference path="typings/knockoutLibExtension.d.ts" />

module KomonModel.Observables {
   export interface ILanguageTranslation {
        DefinitionId: KnockoutObservable<string>;
        RegionName: KnockoutObservable<string>;
        CultureName: KnockoutObservable<string>;
        TagId: KnockoutObservable<string>;
        Tag: KnockoutObservable<string>;
        ModuleName: KnockoutObservable<string>;
        Description: KnockoutObservable<string>;
        SystemId?: KnockoutObservable<string>;
        SystemName: KnockoutObservable<string>;
        FirstCategory: KnockoutObservable<string>;
        SecondCategory: KnockoutObservable<string>;
        Value: KnockoutObservable<string>;
    }
   export interface IKomonArgument {
        Name: KnockoutObservable<string>;
        Type: KnockoutObservable<KomonArgumentType>;
        DefaultValue: KnockoutObservable<string>;
        Value: KnockoutObservable<string>;
        Options: KnockoutObservableArray<string>;
    }
   export interface ITrendValue {
        Timestamp: KnockoutObservable<Date>;
        Value: KnockoutObservable<number>;
    }
   export interface ITrendWatcherSummary {
        IsOk: KnockoutObservable<boolean>;
        SeriesName: KnockoutObservable<string>;
        CurrentValue?: KnockoutObservable<number>;
        CurrentTimestamp: KnockoutObservable<Date>;
        Threshold1?: KnockoutObservable<number>;
        Threshold2?: KnockoutObservable<number>;
        Timestamp: KnockoutObservable<Date>;
        Type: KnockoutObservable<string>;
        ThreasholdType: KnockoutObservable<string>;
        ExpressionDisplay: KnockoutObservable<string>;
        TimeDisplay: KnockoutObservable<string>;
    }
   export interface IKomonMapItem {
        FromValue: KnockoutObservable<string>;
        ToValue: KnockoutObservable<string>;
    }
   export interface ISystemUser {
        System: KnockoutObservable<KomonSystem>;
        Actions: KnockoutObservableArray<KomonAction>;
        RoleSummary: KnockoutObservable<string>;
    }
   export interface IKomonSystem {
        Id: KnockoutObservable<string>;
        Name: KnockoutObservable<string>;
        DefaultCulture: KnockoutObservable<string>;
    }
   export interface IKomonAction {
        Id: KnockoutObservable<string>;
        Name: KnockoutObservable<string>;
        ModuleName: KnockoutObservable<string>;
    }
   export interface IKomonCategoryGroup {
        Items: KnockoutObservableArray<KomonCategory>;
        ModuleName: KnockoutObservable<string>;
        Name: KnockoutObservable<string>;
        DisplayName: KnockoutObservable<string>;
        Default: KnockoutObservable<KomonCategory>;
    }
   export interface IKomonCategory {
        Id: KnockoutObservable<string>;
        Name: KnockoutObservable<string>;
        DisplayName: KnockoutObservable<string>;
    }
   export interface IWorkflowStatus {
        Id: KnockoutObservable<string>;
        IsFinished: KnockoutObservable<boolean>;
        IsCustom: KnockoutObservable<boolean>;
        ExecutionTime: KnockoutObservable<TimeRanges>;
        ExecutionStartTime: KnockoutObservable<Date>;
        ExecutionDate: KnockoutObservable<Date>;
        StartedBy: KnockoutObservable<string>;
        Name: KnockoutObservable<string>;
    }
   export interface IWorkflowLog {
        Timestamp: KnockoutObservable<Date>;
        Severity: KnockoutObservable<Severity>;
        Message: KnockoutObservable<string>;
    }
   export interface IDebugLog {
        Timestamp: KnockoutObservable<Date>;
        SystemName: KnockoutObservable<string>;
        UserName: KnockoutObservable<string>;
        Process: KnockoutObservable<string>;
        AppDomain: KnockoutObservable<string>;
        Thread: KnockoutObservable<number>;
        Block: KnockoutObservable<string>;
        Severity: KnockoutObservable<Severity>;
        Message: KnockoutObservable<string>;
        ShortBlock: KnockoutObservable<string>;
        ShortMessage: KnockoutObservable<string>;
    }
   export interface ITrendSeriesSummary {
        Id: KnockoutObservable<string>;
        DisplayName: KnockoutObservable<string>;
        Type: KnockoutObservable<string>;
        Data: KnockoutObservableArray<TrendValue>;
    }
   export interface ITrendMeasurment {
        Module: KnockoutObservable<string>;
        Trend: KnockoutObservable<string>;
        Timestamp: KnockoutObservable<Date>;
        Value: KnockoutObservable<number>;
    }
   export interface ITrend {
        Id: KnockoutObservable<string>;
        DisplayName: KnockoutObservable<string>;
        ValueType: KnockoutObservable<string>;
        Series: KnockoutObservableArray<TrendSeries>;
    }
   export interface IUserTrendSummary {
        Series: KnockoutObservableArray<TrendSeriesSummary>;
        Watchers: KnockoutObservableArray<TrendWatcherSummary>;
    }
   export interface IReportDefinition {
        Name: KnockoutObservable<string>;
        GroupName: KnockoutObservable<string>;
        TimeType: KnockoutObservable<ReportTimeType>;
        Type: KnockoutObservable<ReportingType>;
    }
   export interface IReportResult {
        Text: KnockoutObservable<string>;
    }
   export interface ITrendSeries {
        Id: KnockoutObservable<string>;
        DisplayName: KnockoutObservable<string>;
        IsSubscribed: KnockoutObservable<boolean>;
        Watchers: KnockoutObservableArray<TrendWatcher>;
    }
   export interface ITrendWatcher {
        Id: KnockoutObservable<string>;
        DisplayName: KnockoutObservable<string>;
        IsSubscribed: KnockoutObservable<boolean>;
    }
   export interface IKomonMap {
        ModuleName: KnockoutObservable<string>;
        Name: KnockoutObservable<string>;
        From: KnockoutObservable<string>;
        To: KnockoutObservable<string>;
        MapTable: KnockoutObservableArray<KomonMapItem>;
    }
   export interface ILogOnResponse {
        User: KnockoutObservable<KomonUser>;
        PromptChangePassword: KnockoutObservable<boolean>;
        Success: KnockoutObservable<boolean>;
    }
   export interface IKomonUser {
        Id: KnockoutObservable<string>;
        ClientName: KnockoutObservable<string>;
        FirstName: KnockoutObservable<string>;
        LastName: KnockoutObservable<string>;
        Type: KnockoutObservable<UserType>;
        Email: KnockoutObservable<string>;
        Company: KnockoutObservable<string>;
        CultureName: KnockoutObservable<string>;
        Systems: KnockoutObservableArray<SystemUser>;
    }
}


module KomonModel {
    export interface ILanguageTranslation {
        DefinitionId?: string;
        RegionName?: string;
        CultureName?: string;
        TagId?: string;
        Tag?: string;
        ModuleName?: string;
        Description?: string;
        SystemId?: string;
        SystemName?: string;
        FirstCategory?: string;
        SecondCategory?: string;
        Value?: string;
    }
	export class LanguageTranslation extends Komon.Contract.Base.JsonObjectBase<KomonModel.Observables.ILanguageTranslation> {
        DefinitionId: string;
        RegionName: string;
        CultureName: string;
        TagId: string;
        Tag: string;
        ModuleName: string;
        Description: string;
        SystemId: string;
        SystemName: string;
        FirstCategory: string;
        SecondCategory: string;
        Value: string;
    }
    export interface IKomonArgument {
        Name?: string;
        Type?: KomonArgumentType;
        DefaultValue?: string;
        Value?: string;
        Options?: Array<string>;
    }
	export class KomonArgument extends Komon.Contract.Base.JsonObjectBase<KomonModel.Observables.IKomonArgument> {
        Name: string;
        Type: KomonArgumentType;
        DefaultValue: string;
        Value: string;
        Options: Array<string>;
    }
    export interface ITrendValue {
        Timestamp?: Date;
        Value?: number;
    }
	export class TrendValue extends Komon.Contract.Base.JsonObjectBase<KomonModel.Observables.ITrendValue> {
        Timestamp: Date;
        Value: number;
    }
    export interface ITrendWatcherSummary {
        IsOk?: boolean;
        SeriesName?: string;
        CurrentValue?: number;
        CurrentTimestamp?: Date;
        Threshold1?: number;
        Threshold2?: number;
        Timestamp?: Date;
        Type?: string;
        ThreasholdType?: string;
        ExpressionDisplay?: string;
        TimeDisplay?: string;
    }
	export class TrendWatcherSummary extends Komon.Contract.Base.JsonObjectBase<KomonModel.Observables.ITrendWatcherSummary> {
        IsOk: boolean;
        SeriesName: string;
        CurrentValue: number;
        CurrentTimestamp: Date;
        Threshold1: number;
        Threshold2: number;
        Timestamp: Date;
        Type: string;
        ThreasholdType: string;
        ExpressionDisplay: string;
        TimeDisplay: string;
    }
    export interface IKomonMapItem {
        FromValue?: string;
        ToValue?: string;
    }
	export class KomonMapItem extends Komon.Contract.Base.JsonObjectBase<KomonModel.Observables.IKomonMapItem> {
        FromValue: string;
        ToValue: string;
    }
    export interface ISystemUser {
        System?: KomonSystem;
        Actions?: Array<KomonAction>;
        RoleSummary?: string;
    }
	export class SystemUser extends Komon.Contract.Base.JsonObjectBase<KomonModel.Observables.ISystemUser> {
        System: KomonSystem;
        Actions: Array<KomonAction>;
        RoleSummary: string;
    }
    export interface IKomonSystem {
        Id?: string;
        Name?: string;
        DefaultCulture?: string;
    }
	export class KomonSystem extends Komon.Contract.Base.JsonObjectBase<KomonModel.Observables.IKomonSystem> {
        Id: string;
        Name: string;
        DefaultCulture: string;
    }
    export interface IKomonAction {
        Id?: string;
        Name?: string;
        ModuleName?: string;
    }
	export class KomonAction extends Komon.Contract.Base.JsonObjectBase<KomonModel.Observables.IKomonAction> {
        Id: string;
        Name: string;
        ModuleName: string;
    }
    export interface IKomonCategoryGroup {
        Items?: Array<KomonCategory>;
        ModuleName?: string;
        Name?: string;
        DisplayName?: string;
        Default?: KomonCategory;
    }
	export class KomonCategoryGroup extends Komon.Contract.Base.JsonObjectBase<KomonModel.Observables.IKomonCategoryGroup> {
        Items: Array<KomonCategory>;
        ModuleName: string;
        Name: string;
        DisplayName: string;
        Default: KomonCategory;
    }
    export interface IKomonCategory {
        Id?: string;
        Name?: string;
        DisplayName?: string;
    }
	export class KomonCategory extends Komon.Contract.Base.JsonObjectBase<KomonModel.Observables.IKomonCategory> {
        Id: string;
        Name: string;
        DisplayName: string;
    }
    export interface IWorkflowStatus {
        Id?: string;
        IsFinished?: boolean;
        IsCustom?: boolean;
        ExecutionTime?: TimeRanges;
        ExecutionStartTime?: Date;
        ExecutionDate?: Date;
        StartedBy?: string;
        Name?: string;
    }
	export class WorkflowStatus extends Komon.Contract.Base.JsonObjectBase<KomonModel.Observables.IWorkflowStatus> {
        Id: string;
        IsFinished: boolean;
        IsCustom: boolean;
        ExecutionTime: TimeRanges;
        ExecutionStartTime: Date;
        ExecutionDate: Date;
        StartedBy: string;
        Name: string;
    }
    export interface IWorkflowLog {
        Timestamp?: Date;
        Severity?: Severity;
        Message?: string;
    }
	export class WorkflowLog extends Komon.Contract.Base.JsonObjectBase<KomonModel.Observables.IWorkflowLog> {
        Timestamp: Date;
        Severity: Severity;
        Message: string;
    }
    export interface IDebugLog {
        Timestamp?: Date;
        SystemName?: string;
        UserName?: string;
        Process?: string;
        AppDomain?: string;
        Thread?: number;
        Block?: string;
        Severity?: Severity;
        Message?: string;
        ShortBlock?: string;
        ShortMessage?: string;
    }
	export class DebugLog extends Komon.Contract.Base.JsonObjectBase<KomonModel.Observables.IDebugLog> {
        Timestamp: Date;
        SystemName: string;
        UserName: string;
        Process: string;
        AppDomain: string;
        Thread: number;
        Block: string;
        Severity: Severity;
        Message: string;
        ShortBlock: string;
        ShortMessage: string;
    }
    export interface ITrendSeriesSummary {
        Id?: string;
        DisplayName?: string;
        Type?: string;
        Data?: Array<TrendValue>;
    }
	export class TrendSeriesSummary extends Komon.Contract.Base.JsonObjectBase<KomonModel.Observables.ITrendSeriesSummary> {
        Id: string;
        DisplayName: string;
        Type: string;
        Data: Array<TrendValue>;
    }
    export interface ITrendMeasurment {
        Module?: string;
        Trend?: string;
        Timestamp?: Date;
        Value?: number;
    }
	export class TrendMeasurment extends Komon.Contract.Base.JsonObjectBase<KomonModel.Observables.ITrendMeasurment> {
        Module: string;
        Trend: string;
        Timestamp: Date;
        Value: number;
    }
    export interface ITrend {
        Id?: string;
        DisplayName?: string;
        ValueType?: string;
        Series?: Array<TrendSeries>;
    }
	export class Trend extends Komon.Contract.Base.JsonObjectBase<KomonModel.Observables.ITrend> {
        Id: string;
        DisplayName: string;
        ValueType: string;
        Series: Array<TrendSeries>;
    }
    export interface IUserTrendSummary {
        Series?: Array<TrendSeriesSummary>;
        Watchers?: Array<TrendWatcherSummary>;
    }
	export class UserTrendSummary extends Komon.Contract.Base.JsonObjectBase<KomonModel.Observables.IUserTrendSummary> {
        Series: Array<TrendSeriesSummary>;
        Watchers: Array<TrendWatcherSummary>;
    }
    export interface IReportDefinition {
        Name?: string;
        GroupName?: string;
        TimeType?: ReportTimeType;
        Type?: ReportingType;
    }
	export class ReportDefinition extends Komon.Contract.Base.JsonObjectBase<KomonModel.Observables.IReportDefinition> {
        Name: string;
        GroupName: string;
        TimeType: ReportTimeType;
        Type: ReportingType;
    }
    export interface IReportResult {
        Text?: string;
    }
	export class ReportResult extends Komon.Contract.Base.JsonObjectBase<KomonModel.Observables.IReportResult> {
        Text: string;
    }
    export interface ITrendSeries {
        Id?: string;
        DisplayName?: string;
        IsSubscribed?: boolean;
        Watchers?: Array<TrendWatcher>;
    }
	export class TrendSeries extends Komon.Contract.Base.JsonObjectBase<KomonModel.Observables.ITrendSeries> {
        Id: string;
        DisplayName: string;
        IsSubscribed: boolean;
        Watchers: Array<TrendWatcher>;
    }
    export interface ITrendWatcher {
        Id?: string;
        DisplayName?: string;
        IsSubscribed?: boolean;
    }
	export class TrendWatcher extends Komon.Contract.Base.JsonObjectBase<KomonModel.Observables.ITrendWatcher> {
        Id: string;
        DisplayName: string;
        IsSubscribed: boolean;
    }
    export interface IKomonMap {
        ModuleName?: string;
        Name?: string;
        From?: string;
        To?: string;
        MapTable?: Array<KomonMapItem>;
    }
	export class KomonMap extends Komon.Contract.Base.JsonObjectBase<KomonModel.Observables.IKomonMap> {
        ModuleName: string;
        Name: string;
        From: string;
        To: string;
        MapTable: Array<KomonMapItem>;
    }
    export interface ILogOnResponse {
        User?: KomonUser;
        PromptChangePassword?: boolean;
        Success?: boolean;
    }
	export class LogOnResponse extends Komon.Contract.Base.JsonObjectBase<KomonModel.Observables.ILogOnResponse> {
        User: KomonUser;
        PromptChangePassword: boolean;
        Success: boolean;
    }
    export interface IKomonUser {
        Id?: string;
        ClientName?: string;
        FirstName?: string;
        LastName?: string;
        Type?: UserType;
        Email?: string;
        Company?: string;
        CultureName?: string;
        Systems?: Array<SystemUser>;
    }
	export class KomonUser extends Komon.Contract.Base.JsonObjectBase<KomonModel.Observables.IKomonUser> {
        Id: string;
        ClientName: string;
        FirstName: string;
        LastName: string;
        Type: UserType;
        Email: string;
        Company: string;
        CultureName: string;
        Systems: Array<SystemUser>;
    }
    export enum UserType {
        User,
        ServiceUser,
        SuperUser,
        Impersonate,
        Impersonated,
    }
    export enum Severity {
        Verbose,
        Information,
        Warning,
        Error,
        Critical,
    }
    export enum KomonArgumentType {
        Boolean,
        Integer,
        Double,
        Enum,
        String,
        DateTime,
    }
    export enum ReportTimeType {
        Snapshot,
        Daily,
    }
    export enum ReportingType {
        Text,
        ListOfPanelists,
        Csv,
    }
   export class ConfigurationService {  
	    _client: KomonFramework.Client = new KomonFramework.Client(KomonFramework.Config.WebApiBaseAddress, "ConfigurationService");


		GetSystems() : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<SystemDefinition>,KnockoutObservableArray<SystemDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
		    
			return this._client.PostServer<Array<SystemDefinition>,KnockoutObservableArray<SystemDefinition>>("GetSystems",ps);
	
		}

		UpdateSystemDefinition(system:SystemDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<SystemDefinition,KnockoutObservable<SystemDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "system", Value: system });
		    
			return this._client.PostServer<SystemDefinition,KnockoutObservable<SystemDefinition>>("UpdateSystemDefinition",ps);
	
		}

		DeleteSystemDefinition(system:SystemDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<void,KnockoutObservable<void>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "system", Value: system });
		    
			return this._client.PostServer<void,KnockoutObservable<void>>("DeleteSystemDefinition",ps);
	
		}

		GetLanguageDefinitions() : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<LanguageDefinition>,KnockoutObservableArray<LanguageDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
		    
			return this._client.PostServer<Array<LanguageDefinition>,KnockoutObservableArray<LanguageDefinition>>("GetLanguageDefinitions",ps);
	
		}

		UpdateLanguageDefinition(language:LanguageDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<LanguageDefinition,KnockoutObservable<LanguageDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "language", Value: language });
		    
			return this._client.PostServer<LanguageDefinition,KnockoutObservable<LanguageDefinition>>("UpdateLanguageDefinition",ps);
	
		}

		DeleteLanguageDefinition(language:LanguageDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<void,KnockoutObservable<void>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "language", Value: language });
		    
			return this._client.PostServer<void,KnockoutObservable<void>>("DeleteLanguageDefinition",ps);
	
		}

		GetLanguageTags() : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<LanguageTag>,KnockoutObservableArray<LanguageTag>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
		    
			return this._client.PostServer<Array<LanguageTag>,KnockoutObservableArray<LanguageTag>>("GetLanguageTags",ps);
	
		}

		UpdateLanguageTag(tag:LanguageTag) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<LanguageTag,KnockoutObservable<LanguageTag>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "tag", Value: tag });
		    
			return this._client.PostServer<LanguageTag,KnockoutObservable<LanguageTag>>("UpdateLanguageTag",ps);
	
		}

		DeleteLanguageTag(tag:LanguageTag) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<void,KnockoutObservable<void>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "tag", Value: tag });
		    
			return this._client.PostServer<void,KnockoutObservable<void>>("DeleteLanguageTag",ps);
	
		}

		GetSystemTranslations() : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<LanguageTranslation>,KnockoutObservableArray<LanguageTranslation>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
		    
			return this._client.PostServer<Array<LanguageTranslation>,KnockoutObservableArray<LanguageTranslation>>("GetSystemTranslations",ps);
	
		}

		UpdateSystemTranslations(translations:Array<LanguageTranslation>) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<LanguageTranslation>,KnockoutObservableArray<LanguageTranslation>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "translations", Value: translations });
		    
			return this._client.PostServer<Array<LanguageTranslation>,KnockoutObservableArray<LanguageTranslation>>("UpdateSystemTranslations",ps);
	
		}

		GetActions() : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<ActionDefinition>,KnockoutObservableArray<ActionDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
		    
			return this._client.PostServer<Array<ActionDefinition>,KnockoutObservableArray<ActionDefinition>>("GetActions",ps);
	
		}

		UpdateAction(action:ActionDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<ActionDefinition,KnockoutObservable<ActionDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "action", Value: action });
		    
			return this._client.PostServer<ActionDefinition,KnockoutObservable<ActionDefinition>>("UpdateAction",ps);
	
		}

		DeleteAction(action:ActionDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<void,KnockoutObservable<void>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "action", Value: action });
		    
			return this._client.PostServer<void,KnockoutObservable<void>>("DeleteAction",ps);
	
		}

		GetUsers() : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<UserDefinition>,KnockoutObservableArray<UserDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
		    
			return this._client.PostServer<Array<UserDefinition>,KnockoutObservableArray<UserDefinition>>("GetUsers",ps);
	
		}

		ResetPassword(resetPassword:ResetPassword) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<void,KnockoutObservable<void>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "resetPassword", Value: resetPassword });
		    
			return this._client.PostServer<void,KnockoutObservable<void>>("ResetPassword",ps);
	
		}

		UpdateUser(user:UserDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<UserDefinition,KnockoutObservable<UserDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "user", Value: user });
		    
			return this._client.PostServer<UserDefinition,KnockoutObservable<UserDefinition>>("UpdateUser",ps);
	
		}

		DeleteUser(user:UserDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<void,KnockoutObservable<void>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "user", Value: user });
		    
			return this._client.PostServer<void,KnockoutObservable<void>>("DeleteUser",ps);
	
		}

		GetUserGroups() : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<UserGroupDefinition>,KnockoutObservableArray<UserGroupDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
		    
			return this._client.PostServer<Array<UserGroupDefinition>,KnockoutObservableArray<UserGroupDefinition>>("GetUserGroups",ps);
	
		}

		UpdateUserGroup(user:UserGroupDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<UserGroupDefinition,KnockoutObservable<UserGroupDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "user", Value: user });
		    
			return this._client.PostServer<UserGroupDefinition,KnockoutObservable<UserGroupDefinition>>("UpdateUserGroup",ps);
	
		}

		DeleteUserGroup(user:UserGroupDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<void,KnockoutObservable<void>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "user", Value: user });
		    
			return this._client.PostServer<void,KnockoutObservable<void>>("DeleteUserGroup",ps);
	
		}

		GetRoles() : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<RoleDefinition>,KnockoutObservableArray<RoleDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
		    
			return this._client.PostServer<Array<RoleDefinition>,KnockoutObservableArray<RoleDefinition>>("GetRoles",ps);
	
		}

		UpdateRole(role:RoleDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<RoleDefinition,KnockoutObservable<RoleDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "role", Value: role });
		    
			return this._client.PostServer<RoleDefinition,KnockoutObservable<RoleDefinition>>("UpdateRole",ps);
	
		}

		DeleteRole(role:RoleDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<void,KnockoutObservable<void>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "role", Value: role });
		    
			return this._client.PostServer<void,KnockoutObservable<void>>("DeleteRole",ps);
	
		}

		GetParameterDefinitions() : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<ParameterDefinition>,KnockoutObservableArray<ParameterDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
		    
			return this._client.PostServer<Array<ParameterDefinition>,KnockoutObservableArray<ParameterDefinition>>("GetParameterDefinitions",ps);
	
		}

		UpdateParameterDefinition(definition:ParameterDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<ParameterDefinition,KnockoutObservable<ParameterDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "definition", Value: definition });
		    
			return this._client.PostServer<ParameterDefinition,KnockoutObservable<ParameterDefinition>>("UpdateParameterDefinition",ps);
	
		}

		DeleteParameterDefinition(definition:ParameterDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<void,KnockoutObservable<void>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "definition", Value: definition });
		    
			return this._client.PostServer<void,KnockoutObservable<void>>("DeleteParameterDefinition",ps);
	
		}

		GetSystemParameters() : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<SystemParameter>,KnockoutObservableArray<SystemParameter>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
		    
			return this._client.PostServer<Array<SystemParameter>,KnockoutObservableArray<SystemParameter>>("GetSystemParameters",ps);
	
		}

		UpdateSystemParameter(parameter:SystemParameter) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<SystemParameter,KnockoutObservable<SystemParameter>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "parameter", Value: parameter });
		    
			return this._client.PostServer<SystemParameter,KnockoutObservable<SystemParameter>>("UpdateSystemParameter",ps);
	
		}

		GetSystemCategoryGroups() : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<CategoryGroupDefinition>,KnockoutObservableArray<CategoryGroupDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
		    
			return this._client.PostServer<Array<CategoryGroupDefinition>,KnockoutObservableArray<CategoryGroupDefinition>>("GetSystemCategoryGroups",ps);
	
		}

		UpdateSystemCategoryGroup(category:CategoryGroupDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<CategoryGroupDefinition,KnockoutObservable<CategoryGroupDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "category", Value: category });
		    
			return this._client.PostServer<CategoryGroupDefinition,KnockoutObservable<CategoryGroupDefinition>>("UpdateSystemCategoryGroup",ps);
	
		}

		DeleteSystemCategoryGroup(category:CategoryGroupDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<void,KnockoutObservable<void>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "category", Value: category });
		    
			return this._client.PostServer<void,KnockoutObservable<void>>("DeleteSystemCategoryGroup",ps);
	
		}

		GetSystemCategories(GroupId:string) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<CategoryDefinition>,KnockoutObservableArray<CategoryDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "GroupId", Value: GroupId });
		    
			return this._client.PostServer<Array<CategoryDefinition>,KnockoutObservableArray<CategoryDefinition>>("GetSystemCategories",ps);
	
		}

		UpdateSystemCategory(category:CategoryDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<CategoryDefinition,KnockoutObservable<CategoryDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "category", Value: category });
		    
			return this._client.PostServer<CategoryDefinition,KnockoutObservable<CategoryDefinition>>("UpdateSystemCategory",ps);
	
		}

		DeleteSystemCategory(category:CategoryDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<void,KnockoutObservable<void>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "category", Value: category });
		    
			return this._client.PostServer<void,KnockoutObservable<void>>("DeleteSystemCategory",ps);
	
		}

		GetMapping() : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<MapDefinition>,KnockoutObservableArray<MapDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
		    
			return this._client.PostServer<Array<MapDefinition>,KnockoutObservableArray<MapDefinition>>("GetMapping",ps);
	
		}

		UpdateMapping(mapping:MapDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<MapDefinition,KnockoutObservable<MapDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "mapping", Value: mapping });
		    
			return this._client.PostServer<MapDefinition,KnockoutObservable<MapDefinition>>("UpdateMapping",ps);
	
		}

		DeleteMapping(mapping:MapDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<void,KnockoutObservable<void>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "mapping", Value: mapping });
		    
			return this._client.PostServer<void,KnockoutObservable<void>>("DeleteMapping",ps);
	
		}

		GetMapItems(mappingId:string) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<MapItemDefinition>,KnockoutObservableArray<MapItemDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "mappingId", Value: mappingId });
		    
			return this._client.PostServer<Array<MapItemDefinition>,KnockoutObservableArray<MapItemDefinition>>("GetMapItems",ps);
	
		}

		UpdateMapItem(mapItem:MapItemDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<MapItemDefinition,KnockoutObservable<MapItemDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "mapItem", Value: mapItem });
		    
			return this._client.PostServer<MapItemDefinition,KnockoutObservable<MapItemDefinition>>("UpdateMapItem",ps);
	
		}

		DeleteMapItem(mapItem:MapItemDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<void,KnockoutObservable<void>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "mapItem", Value: mapItem });
		    
			return this._client.PostServer<void,KnockoutObservable<void>>("DeleteMapItem",ps);
	
		}

		GetTrendWatchers(serieId:string) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<TrendWatcherDefinition>,KnockoutObservableArray<TrendWatcherDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "serieId", Value: serieId });
		    
			return this._client.PostServer<Array<TrendWatcherDefinition>,KnockoutObservableArray<TrendWatcherDefinition>>("GetTrendWatchers",ps);
	
		}

		UpdateTrendWatcher(watcher:TrendWatcherDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<TrendWatcherDefinition,KnockoutObservable<TrendWatcherDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "watcher", Value: watcher });
		    
			return this._client.PostServer<TrendWatcherDefinition,KnockoutObservable<TrendWatcherDefinition>>("UpdateTrendWatcher",ps);
	
		}

		DeleteTrendWatcher(watcher:TrendWatcherDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<void,KnockoutObservable<void>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "watcher", Value: watcher });
		    
			return this._client.PostServer<void,KnockoutObservable<void>>("DeleteTrendWatcher",ps);
	
		}

		GetTrendGroups() : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<TrendGroupDefinition>,KnockoutObservableArray<TrendGroupDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
		    
			return this._client.PostServer<Array<TrendGroupDefinition>,KnockoutObservableArray<TrendGroupDefinition>>("GetTrendGroups",ps);
	
		}

		UpdateTrendGroup(group:TrendGroupDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<TrendGroupDefinition,KnockoutObservable<TrendGroupDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "group", Value: group });
		    
			return this._client.PostServer<TrendGroupDefinition,KnockoutObservable<TrendGroupDefinition>>("UpdateTrendGroup",ps);
	
		}

		GetTrendSeries(groupId:string) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<TrendSeriesDefinition>,KnockoutObservableArray<TrendSeriesDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "groupId", Value: groupId });
		    
			return this._client.PostServer<Array<TrendSeriesDefinition>,KnockoutObservableArray<TrendSeriesDefinition>>("GetTrendSeries",ps);
	
		}

		UpdateTrendSeries(series:TrendSeriesDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<TrendSeriesDefinition,KnockoutObservable<TrendSeriesDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "series", Value: series });
		    
			return this._client.PostServer<TrendSeriesDefinition,KnockoutObservable<TrendSeriesDefinition>>("UpdateTrendSeries",ps);
	
		}

		GetWorkflows() : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<WorkflowDefinition>,KnockoutObservableArray<WorkflowDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
		    
			return this._client.PostServer<Array<WorkflowDefinition>,KnockoutObservableArray<WorkflowDefinition>>("GetWorkflows",ps);
	
		}

		UpdateWorkflow(definition:WorkflowDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<WorkflowDefinition,KnockoutObservable<WorkflowDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "definition", Value: definition });
		    
			return this._client.PostServer<WorkflowDefinition,KnockoutObservable<WorkflowDefinition>>("UpdateWorkflow",ps);
	
		}

		GetWorkflowSteps(definitionId:string) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<WorkflowStepDefinition>,KnockoutObservableArray<WorkflowStepDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "definitionId", Value: definitionId });
		    
			return this._client.PostServer<Array<WorkflowStepDefinition>,KnockoutObservableArray<WorkflowStepDefinition>>("GetWorkflowSteps",ps);
	
		}

		UpdateWorkflowStep(step:WorkflowStepDefinition) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<WorkflowStepDefinition,KnockoutObservable<WorkflowStepDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "step", Value: step });
		    
			return this._client.PostServer<WorkflowStepDefinition,KnockoutObservable<WorkflowStepDefinition>>("UpdateWorkflowStep",ps);
	
		}

		GetWorkflowStatuses(definitionId:string) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<WorkflowStatus>,KnockoutObservableArray<WorkflowStatus>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "definitionId", Value: definitionId });
		    
			return this._client.PostServer<Array<WorkflowStatus>,KnockoutObservableArray<WorkflowStatus>>("GetWorkflowStatuses",ps);
	
		}

		GetWorkflowLogs(statusId:string) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<WorkflowLog>,KnockoutObservableArray<WorkflowLog>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "statusId", Value: statusId });
		    
			return this._client.PostServer<Array<WorkflowLog>,KnockoutObservableArray<WorkflowLog>>("GetWorkflowLogs",ps);
	
		}
    }
   export class MonitorService {  
	    _client: KomonFramework.Client = new KomonFramework.Client(KomonFramework.Config.WebApiBaseAddress, "MonitorService");


		Log(de:Array<DebugLog>) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<void,KnockoutObservable<void>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "de", Value: de });
		    
			return this._client.PostServer<void,KnockoutObservable<void>>("Log",ps);
	
		}

		GetLogs(filter:LogFilter) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<DebugLog>,KnockoutObservableArray<DebugLog>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "filter", Value: filter });
		    
			return this._client.PostServer<Array<DebugLog>,KnockoutObservableArray<DebugLog>>("GetLogs",ps);
	
		}

		LogTrend(data:Array<TrendMeasurment>) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<void,KnockoutObservable<void>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "data", Value: data });
		    
			return this._client.PostServer<void,KnockoutObservable<void>>("LogTrend",ps);
	
		}

		GetTrends() : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<Trend>,KnockoutObservableArray<Trend>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
		    
			return this._client.PostServer<Array<Trend>,KnockoutObservableArray<Trend>>("GetTrends",ps);
	
		}

		GetTrendValues(seriesId:string) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<TrendSeriesSummary,KnockoutObservable<TrendSeriesSummary>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "seriesId", Value: seriesId });
		    
			return this._client.PostServer<TrendSeriesSummary,KnockoutObservable<TrendSeriesSummary>>("GetTrendValues",ps);
	
		}

		GetUserTrendSummary() : KomonFramework.Promise<Komon.Contract.Base.KomonResult<UserTrendSummary,KnockoutObservable<UserTrendSummary>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
		    
			return this._client.PostServer<UserTrendSummary,KnockoutObservable<UserTrendSummary>>("GetUserTrendSummary",ps);
	
		}

		ToggleSerieSubscription(series:TrendSeries) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<boolean,KnockoutObservable<boolean>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "series", Value: series });
		    
			return this._client.PostServer<boolean,KnockoutObservable<boolean>>("ToggleSerieSubscription",ps);
	
		}

		ToggleWatcherSubscription(watcher:TrendWatcher) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<boolean,KnockoutObservable<boolean>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "watcher", Value: watcher });
		    
			return this._client.PostServer<boolean,KnockoutObservable<boolean>>("ToggleWatcherSubscription",ps);
	
		}
    }
   export class ReportingService {  
	    _client: KomonFramework.Client = new KomonFramework.Client(KomonFramework.Config.WebApiBaseAddress, "ReportingService");


		GetReportDefinitions() : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<ReportDefinition>,KnockoutObservableArray<ReportDefinition>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
		    
			return this._client.PostServer<Array<ReportDefinition>,KnockoutObservableArray<ReportDefinition>>("GetReportDefinitions",ps);
	
		}

		GetReport(context:ReportingContext) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<ReportResult,KnockoutObservable<ReportResult>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "context", Value: context });
		    
			return this._client.PostServer<ReportResult,KnockoutObservable<ReportResult>>("GetReport",ps);
	
		}
    }
   export class ResourceService {  
	    _client: KomonFramework.Client = new KomonFramework.Client(KomonFramework.Config.WebApiBaseAddress, "ResourceService");


		GetTranslations(cultureName:string) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<KomonTranslation>,KnockoutObservableArray<KomonTranslation>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "cultureName", Value: cultureName });
		    
			return this._client.PostServer<Array<KomonTranslation>,KnockoutObservableArray<KomonTranslation>>("GetTranslations",ps);
	
		}

		SetTranslations(cultureName:string,komon:KomonTranslation) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<void,KnockoutObservable<void>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "cultureName", Value: cultureName });
            ps.push({ Key: "komon", Value: komon });
		    
			return this._client.PostServer<void,KnockoutObservable<void>>("SetTranslations",ps);
	
		}

		GetParameters() : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<KomonParameter>,KnockoutObservableArray<KomonParameter>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
		    
			return this._client.PostServer<Array<KomonParameter>,KnockoutObservableArray<KomonParameter>>("GetParameters",ps);
	
		}

		SetParameter(parameter:KomonParameter) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<void,KnockoutObservable<void>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "parameter", Value: parameter });
		    
			return this._client.PostServer<void,KnockoutObservable<void>>("SetParameter",ps);
	
		}

		GetCategoryGroups() : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<KomonCategoryGroup>,KnockoutObservableArray<KomonCategoryGroup>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
		    
			return this._client.PostServer<Array<KomonCategoryGroup>,KnockoutObservableArray<KomonCategoryGroup>>("GetCategoryGroups",ps);
	
		}

		GetCachedKeys() : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<string>,KnockoutObservableArray<string>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
		    
			return this._client.PostServer<Array<string>,KnockoutObservableArray<string>>("GetCachedKeys",ps);
	
		}

		GetCachedItem(key:string) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<KomonCacheItem,KnockoutObservable<KomonCacheItem>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "key", Value: key });
		    
			return this._client.PostServer<KomonCacheItem,KnockoutObservable<KomonCacheItem>>("GetCachedItem",ps);
	
		}

		UpdateCachedItem(item:KomonCacheItem) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<void,KnockoutObservable<void>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "item", Value: item });
		    
			return this._client.PostServer<void,KnockoutObservable<void>>("UpdateCachedItem",ps);
	
		}

		DeleteCachedItem(item:KomonCacheItem) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<void,KnockoutObservable<void>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "item", Value: item });
		    
			return this._client.PostServer<void,KnockoutObservable<void>>("DeleteCachedItem",ps);
	
		}

		GetMap(module:string,name:string) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<KomonMap,KnockoutObservable<KomonMap>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "module", Value: module });
            ps.push({ Key: "name", Value: name });
		    
			return this._client.PostServer<KomonMap,KnockoutObservable<KomonMap>>("GetMap",ps);
	
		}

		GetMapItems(module:string,mapName:string,values:Array<string>,compareToValues:boolean) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<KomonMapItem>,KnockoutObservableArray<KomonMapItem>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "module", Value: module });
            ps.push({ Key: "mapName", Value: mapName });
            ps.push({ Key: "values", Value: values });
            ps.push({ Key: "compareToValues", Value: compareToValues });
		    
			return this._client.PostServer<Array<KomonMapItem>,KnockoutObservableArray<KomonMapItem>>("GetMapItems",ps);
	
		}

		InsertMapItems(module:string,mapName:string,fromValues:Array<KomonMapItem>) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<void,KnockoutObservable<void>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "module", Value: module });
            ps.push({ Key: "mapName", Value: mapName });
            ps.push({ Key: "fromValues", Value: fromValues });
		    
			return this._client.PostServer<void,KnockoutObservable<void>>("InsertMapItems",ps);
	
		}

		Map(module:string,name:string,fromValue:string) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<string,KnockoutObservable<string>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "module", Value: module });
            ps.push({ Key: "name", Value: name });
            ps.push({ Key: "fromValue", Value: fromValue });
		    
			return this._client.PostServer<string,KnockoutObservable<string>>("Map",ps);
	
		}

		GetCounterNextValue(name:string) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<number,KnockoutObservable<number>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "name", Value: name });
		    
			return this._client.PostServer<number,KnockoutObservable<number>>("GetCounterNextValue",ps);
	
		}
    }
   export class UserManagementService {  
	    _client: KomonFramework.Client = new KomonFramework.Client(KomonFramework.Config.WebApiBaseAddress, "UserManagementService");


		LogOn(userName:string,password:string) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<LogOnResponse,KnockoutObservable<LogOnResponse>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "userName", Value: userName });
            ps.push({ Key: "password", Value: password });
		    
			return this._client.PostServer<LogOnResponse,KnockoutObservable<LogOnResponse>>("LogOn",ps);
	
		}

		SignOut() : KomonFramework.Promise<Komon.Contract.Base.KomonResult<void,KnockoutObservable<void>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
		    
			return this._client.PostServer<void,KnockoutObservable<void>>("SignOut",ps);
	
		}

		Authenticate(userId:string) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<KomonUser,KnockoutObservable<KomonUser>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "userId", Value: userId });
		    
			return this._client.PostServer<KomonUser,KnockoutObservable<KomonUser>>("Authenticate",ps);
	
		}

		GetUsers() : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Array<KomonUser>,KnockoutObservableArray<KomonUser>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
		    
			return this._client.PostServer<Array<KomonUser>,KnockoutObservableArray<KomonUser>>("GetUsers",ps);
	
		}

		GetUserSettings() : KomonFramework.Promise<Komon.Contract.Base.KomonResult<UserSettings,KnockoutObservable<UserSettings>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
		    
			return this._client.PostServer<UserSettings,KnockoutObservable<UserSettings>>("GetUserSettings",ps);
	
		}

		UpdateUserSettings(user:UserSettings) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<void,KnockoutObservable<void>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "user", Value: user });
		    
			return this._client.PostServer<void,KnockoutObservable<void>>("UpdateUserSettings",ps);
	
		}

		ChangePassword(oldPassword:string,newPassword:string) : KomonFramework.Promise<Komon.Contract.Base.KomonResult<void,KnockoutObservable<void>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
            ps.push({ Key: "oldPassword", Value: oldPassword });
            ps.push({ Key: "newPassword", Value: newPassword });
		    
			return this._client.PostServer<void,KnockoutObservable<void>>("ChangePassword",ps);
	
		}

		GetUserIdClientNames() : KomonFramework.Promise<Komon.Contract.Base.KomonResult<Dictionarystring, string,KnockoutObservable<Dictionarystring, string>>>
        { 
		    var ps = Array<KomonFramework.ServerArgument>();
		    
			return this._client.PostServer<Dictionarystring, string,KnockoutObservable<Dictionarystring, string>>("GetUserIdClientNames",ps);
	
		}
    }
}
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/// <reference path="typings/jasnyBootstrap.d.ts" />
/// <reference path="typings/customKnockout.d.ts" />
/// <reference path="typings/knockout.mapping.d.ts" />
/// <reference path="typings/knockout.d.ts" />
/// <reference path="typings/nativeLibExtension.d.ts" />
/// <reference path="typings/jquery.d.ts" />
/// <reference path="typings/knockoutLibExtension.d.ts" />

module KomonFramework {
    export var Config = {
        WebApiBaseAddress: "http://km.tns-sifo.se/",
        //WebApiBaseAddress: "http://localhost:35769/",
        WebApiServiceName: "CampaignService"
    };
}

module Site {
    export var Config = {
        //DateFormatDatePicker: "yy-mm-dd",
        LanguageCode: "se"
    };
}



module KomonFramework {
    export var defer = P.defer;
    export var when = P.when;
    export interface Promise<Value> extends P.Promise<Value> { }


    export class KnockoutHelper {

        static KnockoutMapByIdMappingOption(): any {
            var mapping = {
                'children': {
                    key: function (data) {
                        return ko.utils.unwrapObservable(data.id);
                    }
                },
                'ignore': ["Creatives.Data"]
            };

            return mapping;
        }

        static InitDatePickerBinding(): void {
            ko.bindingHandlers.datepicker = {
                init: function (element, valueAccessor, allBindingsAccessor) {
                    //initialize datepicker with some optional options
                    var options = allBindingsAccessor().datepickerOptions || {},
                        $el = $(element);

                    $el.datepicker(options);

                    //handle the field changing
                    ko.utils.registerEventHandler(element, "change", function () {
                        var observable = valueAccessor();
                        observable($el.datepicker("getDate"));
                    });

                    //handle disposal (if KO removes by the template binding)
                    ko.utils.domNodeDisposal.addDisposeCallback(element, function () {
                        $el.datepicker("destroy");
                    });

                },
                update: function (element, valueAccessor) {
                    var value = <any>ko.utils.unwrapObservable(valueAccessor()),
                        $el = $(element);

                    ////handle date data coming via json from Microsoft
                    if (String(value).indexOf('/Date(') == 0) {
                        value = new Date(parseInt(value.replace(/\/Date\((.*?)\)\//gi, "$1")));
                    }

                    var current = <any>$el.datepicker("getDate");

                    if (value - current !== 0) {
                        $el.datepicker("setDate", value);
                    }
                }

            }
        }
    }


    export class Client {
        _serverUrl: string = null;
        _serviceName: string = null;

        constructor(serverUrl: string, serviceName: string) {
            this._serverUrl = serverUrl;
            this._serviceName = serviceName;
        }

        PostServer<T1, T2>(name: string, arguments: Array<ServerArgument>, controllerUrl: string = null): P.Promise<Komon.Contract.Base.KomonResult<T1, T2>> {

            var url = controllerUrl != null ? this._serverUrl + controllerUrl + name
                : this._serverUrl + "komonapi/I" + this._serviceName + "/" + name;

            var dtoObject = {};
            if (controllerUrl !== null) {
                // If we use a custom controller we must send the arguments in a custom format
                arguments.forEach(a => dtoObject[a.Key] = a.Value);
            }
            else {
                // Komon webapi expects the values to be stringified
                arguments.forEach(a => a.Value = JSON.stringify(a.Value));
            }

            var deferred = defer<Komon.Contract.Base.KomonResult<T1, T2>>();
            //$.post(url, controllerUrl !== null ? dtoObject : JSON.stringify(arguments)).done(a => deferred.resolve(this.CustomizeJson<T1, T2>(a)));

            var jqxhr = $.post(url, controllerUrl !== null ? dtoObject : JSON.stringify(arguments))
                .done(a => deferred.resolve(this.CustomizeJson<T1, T2>(a)))
                .fail(a => deferred.reject(new Error()));

            // Add default error handling
            //deferred.fail(a => {
            //});

            return deferred.promise();
        }

        CustomizeJson<T1, T2>(json: any): Komon.Contract.Base.KomonResult<T1, T2> {

            // Uses custom extended .parseJson from "jquery.parsejson.js" to handle dates correctly
            var result = $.parseJSON(JSON.stringify(json), true);

            return {
                Result: <T1>result,
                ObservableResult: function (option) {
                    if (typeof option === "undefined") { option = KomonFramework.KnockoutHelper.KnockoutMapByIdMappingOption(); }

                    return <T2>ko.mapping.fromJS(result, option);
                }
            };
        }

    }

    export interface ServerArgument {
        Key: string;
        Value: any;
    }
}


module Komon.Contract.Base {
    // Add ToObservable to new objects
    export class JsonObjectBase<TObservable> {

        // Overload extension method toKoObservable on objects to with TObservable Info
        ToKoObservable(option: any = {}): TObservable {
            return MapToObservable(this, option);
        }
    }

    // Helper method ToObservable
    function MapToObservable(that: any, option: any): any {
        return ko.mapping.fromJS(that, option);
    }

    export interface KomonResult<TClass, TObsClass> {
        Result: TClass;
        ObservableResult(option?: any): TObsClass;
    }

    export interface IBaseViewModel {
        InitViewModel(args: string[]): void;
        Client: any;
    }
}



/**
    Module P: Generic Promises for TypeScript

    Project, documentation, and license: https://github.com/pragmatrix/Promise
*/
module P {

    /**
        Returns a new "Deferred" value that may be resolved or rejected.
    */

    export function defer<Value>(): Deferred<Value> {
        return new DeferredI<Value>();
    }

    /**
        Converts a value to a resolved promise.
    */

    export function resolve<Value>(v: Value): Promise<Value> {
        return defer<Value>().resolve(v).promise();
    }

    /**
        Returns a rejected promise.
    */

    export function reject<Value>(err: Rejection): Promise<Value> {
        return defer<Value>().reject(err).promise();
    }

    /**
        http://en.wikipedia.org/wiki/Anamorphism

        Given a seed value, unfold calls the unspool function, waits for the returned promise to be resolved, and then 
        calls it again if a next seed value was returned.

        All the values of all promise results are collected into the resulting promise which is resolved as soon
        the last generated element value is resolved.
    */

    export function unfold<Seed, Element>(
        unspool: (current: Seed) => { promise: Promise<Element>; next?: Seed },
        seed: Seed)
        : Promise<Element[]> {
        var d = defer<Element[]>();
        var elements: Element[] = new Array<Element>();

        unfoldCore<Seed, Element>(elements, d, unspool, seed)

		return d.promise();
    }

    function unfoldCore<Seed, Element>(
        elements: Element[],
        deferred: Deferred<Element[]>,
        unspool: (current: Seed) => { promise: Promise<Element>; next?: Seed },
        seed: Seed): void {
        var result = unspool(seed);
        if (!result) {
            deferred.resolve(elements);
            return;
        }

        // fastpath: don't waste stack space if promise resolves immediately.

        while (result.next && result.promise.status == P.Status.Resolved) {
            elements.push(result.promise.result);
            result = unspool(result.next);
            if (!result) {
                deferred.resolve(elements);
                return;
            }
        }

        result.promise
            .done(v => {
                elements.push(v);
                if (!result.next)
                    deferred.resolve(elements);
                else
                    unfoldCore<Seed, Element>(elements, deferred, unspool, result.next);
            })
            .fail(e => {
                deferred.reject(e);
            });
    }

    /**
        The status of a Promise. Initially a Promise is Unfulfilled and may
        change to Rejected or Resolved.
	 
        Once a promise is either Rejected or Resolved, it can not change its 
        status anymore.
    */

    export enum Status {
        Unfulfilled,
        Rejected,
        Resolved
    }

    /**
        If a promise gets rejected, at least a message that indicates the error or
        reason for the rejection must be provided.
    */

    export interface Rejection {
        message: string;
    }

    /**
        Both Promise<T> and Deferred<T> share these properties.
    */

    export interface PromiseState<Value> {
        /// The current status of the promise.
        status: Status;

        /// If the promise got resolved, the result of the promise.
        result?: Value;

        /// If the promise got rejected, the rejection message.
        error?: Rejection;
    }

    /**
        A Promise<Value> supports basic composition and registration of handlers that are called when the 
        promise is fulfilled.

        When multiple handlers are registered with done(), fail(), or always(), they are called in the 
        same order.
    */

    export interface Promise<Value> extends PromiseState<Value> {
        /**
            Returns a promise that represents a promise chain that consists of this
            promise and the promise that is returned by the function provided.
            The function receives the value of this promise as soon it is resolved.
			
            If this promise fails, the function is never called and the returned promise 
            will also fail.
        */
        then<T2>(f: (v: Value) => Promise<T2>): Promise<T2>;
        then<T2>(f: (v: Value) => T2): Promise<T2>;

        /// Add a handler that is called when the promise gets resolved.
        done(f: (v: Value) => void): Promise<Value>;
        /// Add a handler that is called when the promise gets rejected.
        fail(f: (err: Rejection) => void): Promise<Value>;
        /// Add a handler that is called when the promise gets fulfilled (either resolved or rejected).
        always(f: (v?: Value, err?: Rejection) => void): Promise<Value>;
    }

    /**
        Deferred<Value> supports the explicit resolving and rejecting of the 
        promise and the registration of fulfillment handlers.

        A Deferred<Value> should be only visible to the function that initially sets up
        an asynchronous process. Callers of that function should only see the Promise<Value> that
        is returned by promise().
    */

    export interface Deferred<Value> extends PromiseState<Value> {
        /// Returns the encapsulated promise of this deferred instance.
        /// The returned promise supports composition but removes the ability to resolve or reject
        /// the promise.
        promise(): Promise<Value>;

        /// Resolve the promise.
        resolve(result: Value): Deferred<Value>;
        /// Reject the promise.
        reject(err: Rejection): Deferred<Value>;

        done(f: (v: Value) => void): Deferred<Value>;
        fail(f: (err: Rejection) => void): Deferred<Value>;
        always(f: (v?: Value, err?: Rejection) => void): Deferred<Value>;
    }

    /**
        Creates a promise that gets resolved when all the promises in the argument list get resolved.
        As soon one of the arguments gets rejected, the resulting promise gets rejected.
        If no promises were provided, the resulting promise is immediately resolved.
    */

    export function when(...promises: Promise<any>[]): Promise<any[]> {
        var allDone = defer<any[]>();
        if (!promises.length) {
            allDone.resolve([]);
            return allDone.promise();
        }

        var resolved = 0;
        var results = [];

        promises.forEach((p, i) => {
            p
                .done(v => {
                    results[i] = v;
                    ++resolved;
                    if (resolved === promises.length && allDone.status !== Status.Rejected)
                        allDone.resolve(results);
                })
                .fail(e => {
                    if (allDone.status !== Status.Rejected)
                        allDone.reject(new Error("when: one or more promises were rejected"));
                });
        });

        return allDone.promise();
    }

    /**
        Implementation of a promise.

        The Promise<Value> instance is a proxy to the Deferred<Value> instance.
    */

    class PromiseI<Value> implements Promise<Value>
    {
        constructor(public deferred: DeferredI<Value>)
        { }

        get status(): Status { return this.deferred.status; }
        get result(): Value { return this.deferred.result; }
        get error(): Rejection { return this.deferred.error; }

        done(f: (v: Value) => void): Promise<Value> {
            this.deferred.done(f);
            return this;
        }

        fail(f: (err: Rejection) => void): Promise<Value> {
            this.deferred.fail(f);
            return this;
        }

        always(f: (v?: Value, err?: Rejection) => void): Promise<Value> {
            this.deferred.always(f);
            return this;
        }

        then<T2>(f: (v: Value) => any): Promise<T2> {
            return this.deferred.then<any>(f);
        }
    }

    /**
        Implementation of a deferred.
    */

    class DeferredI<Value> implements Deferred<Value>{

        private _resolved: (v: Value) => void = _ => { };
        private _rejected: (err: Rejection) => void = _ => { };

        private _status: Status = Status.Unfulfilled;
        private _result: Value;
        private _error: Rejection = { message: "" };
        private _promise: Promise<Value>;

        constructor() {
            this._promise = new PromiseI<Value>(this);
        }

        promise(): Promise<Value> {
            return this._promise;
        }

        get status(): Status {
            return this._status;
        }

        get result(): Value {
            if (this._status != Status.Resolved)
                throw new Error("Promise: result not available");
            return this._result;
        }

        get error(): Rejection {
            if (this._status != Status.Rejected)
                throw new Error("Promise: rejection reason not available");
            return this._error;
        }

        then<Result>(f: (v: Value) => any): Promise<Result> {
            var d = defer<Result>();

            this
                .done(v => {
                    var promiseOrValue = f(v);

                    // todo: need to find another way to check if r is really of interface
                    // type Promise<any>, otherwise we would not support other 
                    // implementations here.
                    if (promiseOrValue instanceof PromiseI) {
                        var p = <Promise<Result>> promiseOrValue;
                        p.done(v2 => d.resolve(v2))
                            .fail(err => d.reject(err));
                        return p;
                    }

                    d.resolve(promiseOrValue);
                })
                .fail(err => d.reject(err));

            return d.promise();
        }

        done(f: (v: Value) => void): Deferred<Value> {
            if (this.status === Status.Resolved) {
                f(this._result);
                return this;
            }

            if (this.status !== Status.Unfulfilled)
                return this;

            var prev = this._resolved;
            this._resolved = v => { prev(v); f(v); }

			return this;
        }

        fail(f: (err: Rejection) => void): Deferred<Value> {
            if (this.status === Status.Rejected) {
                f(this._error);
                return this;
            }

            if (this.status !== Status.Unfulfilled)
                return this;

            var prev = this._rejected;
            this._rejected = e => { prev(e); f(e); }

			return this;
        }

        always(f: (v?: Value, err?: Rejection) => void): Deferred<Value> {
            this
                .done(v => f(v))
                .fail(err => f(null, err));

            return this;
        }

        resolve(result: Value) {
            if (this._status !== Status.Unfulfilled)
                throw new Error("tried to resolve a fulfilled promise");

            this._result = result;
            this._status = Status.Resolved;
            this._resolved(result);

            this.detach();
            return this;
        }

        reject(err: Rejection) {
            if (this._status !== Status.Unfulfilled)
                throw new Error("tried to reject a fulfilled promise");

            this._error = err;
            this._status = Status.Rejected;
            this._rejected(err);

            this.detach();
            return this;
        }

        private detach() {
            this._resolved = _ => { };
            this._rejected = _ => { };
        }
    }

    /**
        Promise Generators and Iterators.
    */

    export interface Generator<E> {
        (): Iterator<E>;
    }

    export interface Iterator<E> {
        advance(): Promise<boolean>;
        current: E;
    }

    export function generator<E>(g: () => () => Promise<E>): Generator<E> {
        return () => iterator<E>(g());
    };

    export function iterator<E>(f: () => Promise<E>): Iterator<E> {
        return new IteratorI<E>(f);
    }

    class IteratorI<E> implements Iterator<E>
    {
        current: E = undefined;

        constructor(private f: () => Promise<E>)
        { }

        advance(): Promise<boolean> {
            var res = this.f();
            return res.then(value => {
                if (isUndefined(value))
                    return false;

                this.current = value;
                return true;
            });
        }
    }

    /**
        Iterator functions.
    */

    export function each<E>(gen: Generator<E>, f: (e: E) => void): Promise<{}> {
        var d = defer();
        eachCore(d, gen(), f);
        return d.promise();
    }

    function eachCore<E>(fin: Deferred<{}>, it: Iterator<E>, f: (e: E) => void): void {
        it.advance()
            .done(hasValue => {
                if (!hasValue) {
                    fin.resolve({});
                    return;
                }

                f(it.current)
				eachCore<E>(fin, it, f);
            })
            .fail(err => fin.reject(err));
    }

    /**
        std
    */

    export function isUndefined(v) {
        return typeof v === 'undefined';
    }
} 






src/TypeScript/KomonLoader.ts

 




https://github.com/orjanmehre/ExternallyGuidedMotion.git

	Introduction
	Related Work
	Robot Cell at the University of Stavanger
	Thesis Outline

	Background
	Externally Guided Motion (EGM)
	Basic Approach
	Sensor Protocol
	Disadvantages

	Vision
	Smart Camera
	In-Sight Explorer
	Edge Detection

	Physics
	Homogeneous Transformation

	Using EGM to Follow Moving Objects
	Virtual Environment
	Work Station
	RAPID

	Real Time Sensor Data Processing
	Structuring of the Data, (EGM.cs)
	Choosing which Position Data to use, (Program.cs)
	Receiving Data From the Camera, (Camera.cs)
	Predicting Future Positions of the Disc, (Predictor.cs)
	Constructing Data Packets, (Sensor.cs)

	Vision
	Offline Processing

	Experiments, Results and Analysis
	Tracing Capability of the Robot
	Constant Acceleration
	Constant Velocity

	Different Sample Rate
	Setup
	Results
	Analysis

	Ramp Experiments
	Setup
	Noise
	Different Bandwidths on the Low Pass Filter
	Movement in the X-direction
	Movement in all Directions
	Analysis of the Ramp Experiments


	Discussion
	Externally Guided Motion
	Noise in the Discs Position
	Friction Coefficient

	Conclusion and Future Work
	Future Work

	Bibliography
	Experiment with Constant Acceleration
	Without Smoothing
	20 Degrees
	30 Degrees
	40 Degrees
	50 Degrees
	60 Degrees

	Experiment with Constant Velocity
	v100
	v500
	v1000
	v1500
	v2000
	v2500

	Code

