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Oppgavetekst 
 

 

Oppgaven går ut på å utvikle et API som gjør det enklere å lage PC programmer som 

kommuniserer med en ABB-robot. Kommunikasjon med robot skal utvikles med følgende to 

grensesnitt: 

1. PC SDK, som er nært knyttet til .NET teknologien. 

2. Robot Web Services, som bruker HTTP. 

Disse grensesnittene skal testes mot hverandre med hensyn til synkronisering og 

oppkoblingstider, i tillegg til å beskrive styrker og svakheter. 
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Oppsummering 
 

 

Kommunikasjon med ABB-robot utføres gjennom to grensesnitt, PC SDK og Robot Web 

Services. Disse grensesnittene er utviklet av ABB. Grensesnittene er store og inneholder mye 

funksjonalitet. Det kan være vanskelig å finne frem i grensesnittene, og vanskelig å vite 

hvordan programmeringen skal utføres. Dette fører til at de er tidkrevende å bli kjent. 

 

Denne oppgaven har som mål å forenkle programmering mot ABB-roboter ved å 

implementere et API som er bygget opp av enkle funksjonskall. Funksjonene skal utføre 

kommandoer på robot som for eksempel å koble til og logge på en bruker. API-et skal gjøre 

det enklere å lage programmer, noe som igjen er tidsbesparende. Det er ikke nødvendig å ha 

kunnskap om PC SDK eller Robot Web Services. 

 

Det skal kommuniseres med robot gjennom to grensesnitt. På grunn av dette er det valgt å 

implementere to API-er i stedet for det ene. Et for hvert grensesnitt. Dette fører til at det ene 

kan utelates om det ikke er brukt, noe som gir bedre oversikt og skaper mindre forvirring. 

IronPython er brukt til å implementere API-et som kommuniserer gjennom PC SDK. 

IronPython åpner for å kunne bruke .NET-rammeverket i Python. PC SDK er bygget på 

.NET-rammeverket. Python er brukt til å implementere API-et som kommuniserer gjennom 

Robot Web Services. For å bruke API-ene er det nødvendig med grunnleggende Python 

programmeringsferdigheter fordi de er bygget rundt funksjonskall. I oppgaven blir det 

gjennomgått hvordan API-ene er implementert, i tillegg til hvordan implementasjonen er 

verifisert. Verifiseringen inneholder blant annet statisk kodeanalyse av API-ene. 

 

Det er utført tester for å finne forskjeller mellom API-ene. Tester som er utført inkluderer 

blant annet oppkoblingstid, responstid og koblingspålitelighet. Det er også utført en SWOT-

analyse (styrker, svakheter, muligheter, trusler) for hvert API. De resulterende API-ene 

forenkler kommunikasjon med ABB-robot gjennom enkle funksjonskall. Kravene til brukeren 

bestemmer hvilket API som egner seg best. API-et som kommuniserer gjennom PC SDK er 

låst til Windows og har problemer med tredjepartsbiblioteker, men er det mest robuste ut i fra 

testingen. Det andre API-et som kommuniserer gjennom Robot Web Services er plattform-

uavhengig og har god støtte for tredjepartsbiblioteker. Testingen viste at dette API-et ikke er 

like robust.  
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1.  Introduksjon 
 

 

Robotteknologien har i de siste 50 årene hatt enorme fremskritt. I dag er roboter presise 

verktøy som kan utføre en mengde oppgaver som lakkering, sveising og lasting. Utviklingen 

til robotene har fulgt datamaskinens utvikling, noe som har vært med på å gjøre robotene til 

det de er i dag. Utviklingen av datamaskinene har åpnet for muligheten til å kommunisere 

med roboter via en datamaskin.  

 

Denne avhandlingen bruker en robot av typen IRB_140 6kg 0.81m til testing. Navnet tilsier at 

roboten har håndteringskapasitet på seks kilogram og en rekkevidde på 810 mm. Det er en 

robot med seks akser som kan monteres på gulvet, opp ned eller på en vegg. Dermed er det en 

fleksibel robot. 

 

ABB har utviklet to grensesnitt som brukes til å lage programmer som kommuniserer med 

robot. Grensesnittene er store og inneholder mye funksjonalitet. Det ene grensesnittet heter 

PC SDK og det andre Robot Web Services. Robot Web Services er nytt og ble sluppet i den 

siste store oppdateringen fra ABB. Denne avhandlingen går ut på å utvikle et API som 

forenkler kommunikasjon med robot og bruker begge grensesnittene.  

 

Det kan være vanskelig for nye og eksisterende brukere å sette seg inn i grensesnittene fordi 

de inneholder mye funksjonalitet. Denne avhandlingen avgrenses til å ha hovedfokus på å 

behandle variabler i programmeringsspråket RAPID. RAPID brukes til å kontrollere ABB-

roboter. Muligheten til å lage programmer åpnes ved å kunne behandle variabler i RAPID. 

 

Kapittel to presenterer arbeid som er gjort på området tidligere. I kapittel tre presenteres 

bakgrunnsinformasjon som er nødvendig for å forstå utførelsen av oppgaven. Det blir blant 

annet gjennomgått sentrale temaer som simuleringsverktøy, programmeringsspråk og 

teknologier som er brukt. Konstruksjonen av API-et blir gjennomgått i kapittel fire. Det vil bli 

forklart prinsipper som er brukt i utviklingen og hvordan utviklingen ble utført. Kapittel fem 

forklarer testene som ble utført på API-et med en presentasjon av resultatet. I kapittel seks blir 

resultatene og API-et diskutert i tillegg til en SWOT-analyse. Det siste kapittelet presenterer 

konklusjonen som baseres på resultatene og analysen i kapittel fem. Flere engelske ord er 

brukt i oppgaven da det ikke er funnet gode norske ord for uttrykkene. 
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2.  Relatert arbeid 
 

 

Det å forenkle programmering mot ABB-robot er forsøkt løst før ved Universitetet i 

Stavanger. Et grensesnitt er utviklet med programmeringsspråket MATLAB. Dette 

grensesnittet har vist seg å være ustabilt. Oppkoblingen er upålitelig, og uventede feil har 

forekommet under kjøring. Brukere har også utrykt at det kan være vanskelig å bruke 

grensesnittet. Kommunikasjonen med robot utføres med PC SDK, og begrenser seg til å 

behandle RAPID-delen på roboten. 

 

Denne oppgaven baserer seg ikke på det foregående arbeidet, bortsett fra at begrensningen 

også her er RAPID-delen av roboten. 
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3.  Bakgrunn 
 

3.1  Simulerings- og programmeringsverktøy til robot 

 

RobotStudio er et simulerings- og programmeringsverktøy som gjør det mulig å programmere 

og teste mot reelle og virtuelle roboter. Programmet gjør det mulig å trene, programmere og 

optimalisere uten å være nær en reell robot. Det er dermed ikke nødvendig å avbryte roboter 

som er del av en produksjon. Programvaren er laget for blant annet å redusere risikoen som er 

forbundet med å være nær roboter, samt redusere tiden det tar å endre i systemet og gi økt 

produktivitet med robot. [1] 

 

RobotStudio bygger på ABB VirtualController (delkapittel 3.2) som er en eksakt kopi av 

programvaren som er på en reell robot. På grunn av dette er det mulig å få realistiske 

simuleringer med virtuelle roboter. [1] 

 

Delpunktene under beskriver begreper som brukes ved oppsett av en robot i RobotStudio. 

 

3.1.1 Stasjon (Station) 

 

RobotStudio bruker ordet stasjon som en samlebetegnelse for alle komponentene som er 

nødvendige for programmering og simulering. [2] 

 

Alle operasjoner som blir utført av en bruker i RobotStudio blir lagret til en stasjon. 

Operasjoner kan være det å legge til eller opprette komponenter som for eksempel rullebånd, 

bord og verktøy. [2] 

 

3.1.2 Robotsystem 

 

Robotsystem er noe av det første som blir lagt til en stasjon. Når det legges til et nytt 

robotsystem så må det spesifiseres hvilken robottype som skal brukes. I tillegg må det 

spesifiseres hvilken versjon av RobotWare (delkapittel 3.3) som skal kjøres på kontrolleren til 

robot. [3] 

 

Figur 1 viser et robotsystem. Roboten står i dette tilfellet på en sokkel. 
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3.1.3 Arbeidsobjekt (Workobject) 

 

Et arbeidsobjekt er et koordinatsystem brukt til å beskrive posisjonen til et arbeidsstykke. 

Arbeidsstykke er det roboten arbeider på. I figuren under er bordet et arbeidsobjekt. [4] 

 

 

 
 

Figur 1: Bilde av en stasjon bestående av en virtuell robot. 

 

 

3.1.4 Ramme (Frame) 

 

Ramme er et synonym for koordinatsystem. [5] 

 

En stasjon har grunnleggende rammer, i tillegg til rammer som blir opprettet i det 

komponenter legges til. Under nevnes noen av koordinatsystemene. 

 

Globalt koordinatsystem: 

 

Hver stasjon har et globalt koordinatsystem. Dette er det grunnleggende koordinatsystemet 

som alle andre koordinatsystemer relaterer til. Det representerer hele stasjonen. [6] 

 

Base koordinatsystem: 

 

Hver robot har et base koordinatsystem som er lokalisert i basen til roboten. [6] 
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Verktøysenterpunkt koordinatsystem: 

 

Et verktøy har et koordinatsystem i senter av verktøyet. Roboten beveger senteret av 

verktøyet til en programmert posisjon. For mer informasjon om verktøy se delkapittelet 

nedenfor. [6] 

 

Arbeidsobjekt koordinatsystem: 

 

Arbeidsobjekt har to koordinatsystemer, brukerramme og objektramme. Målene som blir 

programmert blir relatert til objektrammen til arbeidsobjektet. I figuren over vil 

brukerrammen være koordinatsystemet til bordet og arbeidsstykke vil være objektrammen. [6] 

 

Stasjonvinduet i RobotStudio viser fram rammene. De rammene som ikke vises kan sees ved 

å trykke på det respektive objektet. 

 

3.1.5 Verktøy (Tool) 

 

Verktøy er det som blir montert på robot for å utføre et arbeid. Det kan for eksempel være en 

penn som i figur 1. I RobotStudio er det mulig å lage nye verktøy eller importere verktøy som 

allerede er laget. For å kunne simulere med et verktøy må verktøydata (tooldata) være 

definert. Verktøydata blir opprettet automatisk ved importering eller opprettelse av nytt 

verktøy. [7] 

 

3.1.6 Mål (Target) 

 

Et mål er et punkt som er definert i et koordinatsystem. Hensikten med målet er at roboten 

skal kunne forflytte seg til det. [8] 

 

Målet inneholder informasjon som roboten trenger når den skal forflytte seg til målet. 

 

Figur 1 viser en stasjon med mange mål definert over et bord. Hvert mål har en x, y og z akse 

(rød, grønn og blå linje). Målet ligger der disse møter hverandre. 
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3.1.7 Sti (Path) 

 

En sti er en sekvens med forflytningsinstruksjoner. For at roboten skal kunne forflytte seg 

mellom en sekvens av mål så må en sti være definert. Hver forflytningsinstruksjon inneholder 

en referanse til målet, bevegelsesdata som hastighet, en referanse til verktøyet og en referanse 

til arbeidsobjektet. [9] 

 

Figur 1 viser hvordan en sti ser ut i RobotStudio. Stien er det gule rektangelet på bordet og 

består av mange mål. 

 

3.2  Robotens kontrollenhet 

 

Kontrolleren er robotens kontrollenhet. Det finnes to typer kontrollere; reelle og virtuelle. De 

har begge sine bruksområder. Reelle kontrollere brukes i produksjon med reelle roboter, mens 

virtuelle kontrollere blir brukt til testing av programmer på virtuelle roboter. [1] 

 

I RobotStudio er det mulig å utføre operasjoner på både reell og virtuell kontroller. En virtuell 

kontroller blir automatisk opprettet når en ny stasjon lages. Om det er ønskelig å jobbe med en 

reell kontroller så kan det det gjøres ved å koble til en kabel eller ved å søke etter kontrolleren 

over nettverket. [10] 

 

Valgmulighetene som er tilgjengelige i RobotStudio varierer basert på om det er tilkobling til 

reell kontroller eller virtuell. Med en reell kontroller støttes filoverføring, spørre om 

skrivetilgang, slippe skrivetilgang, innlogging av brukere osv. Ved tilkobling til en virtuell 

kontroller er det ikke alltid nødvendig med de samme funksjonene. For eksempel støttes ikke 

filoverføring da den virtuelle kontrolleren har tilgang til det som er laget i RobotStudio. Det 

som er nødvendig for en virtuell kontroller er for eksempel å ha tilgang til kontrollpanelet som 

finnes på en reell kontroller. RobotStudio har dette panelet tilgjengelig for virtuell kontroller. 

 

3.2.1 Reell kontroller 

 

IRC5 (Industrial robot controller) er per i dag den nyeste kontrolleren til ABB. [11]  

Den har standard maskinvare som kort skal beskrives under. Dette vil gi en bedre forståelse 

for hva en kontroller er og hva som er inkludert i en kontroller. 
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Kontrollmodul (Control module): 

 

Kontrollmodulen inneholder hoveddatamaskinen som kontrollerer bevegelsen til roboten. 

Dette inkluderer RAPID (delkapittel 3.4) utførelse og signal håndtering. [12]  

RAPID er programmeringsspråket som er brukt til å kontrollere roboten. 

 

Kjøremodul (Drive module): 

 

Kjøremodulen inneholder elektronikken som gir strøm til robotens motorer. [12] 

 

FlexController: 

 

FlexController er kontroller-kabinettet til en IRC5 robot. En FlexController består av en 

kontrollmodul og en kjøremodul for hver robot i systemet. [12] 

 

Disse komponentene utgjør en IRC5 kontroller. 

 

 

 
 

Figur 2: IRC5 kontroller. 

 

 

3.2.2 Virtuell kontroller 

 

En virtuell kontroller er programvare som emulerer en FlexController. Dette gjør det mulig å 

kjøre samme programvare til å kontrollere roboter på en PC. Dermed er det samme adferd på 

robot uten å være oppkoblet. [5] 
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Figur 3: Kontrollpanelet til en virtuell kontroller. 

 

 

3.3  Programvaren til en kontroller 

 

Programvaren som kjører på kontroller heter RobotWare. RobotWare refererer til både 

programvaren som blir brukt til å lage et RobotWare-system, i tillegg til selve RobotWare 

systemene. Et RobotWare-system er et sett med programfiler som lastes opp på en robot-

kontroller. Disse filene gjør at alle funksjonene, konfigurasjonene, data og programmer som 

styrer robotsystemet blir tilgjengelige. [13] 

 

Det er viktig at RobotWare-versjonen som kjøres på robot-kontroller samsvarer noenlunde 

med den som det utvikles for i RobotStudio slik det ikke blir noen store forskjeller i det som 

er støttet. 

 

3.4  Programmeringsspråket som er brukt til å kontrollere robot 

 

RAPID er programmeringsspråket som er brukt til å kontrollere ABB-roboter. RobotStudio 

har en innebygget editor som brukes til å skrive programmer i RAPID. [14] 

 

RobotStudio gjør det mulig å synkronisere objekter fra stasjonen til RAPID-kode og omvendt. 

For eksempel når et mål blir opprettet i stasjonen så kan dette synkroniseres til RAPID-kode 

og brukes i et program. Det samme gjelder for eksempel sti, verktøy og arbeidsobjekt. Når et 

program er ferdig utviklet så kan det testes på virtuell robot i RobotStudio. For å teste det på 

en reell robot så kan RobotStudio brukes til å laste programmet opp på reell kontroller og 

deretter kjøres. 
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Resten av delkapittelet skal beskrive programmeringskonsepter og relevante RAPID-

datatyper og deres hensikt. Det som menes med relevante RAPID-datatyper er datatypene 

som det er laget støtte for i implementasjonen som gjennomgås i kapittel fire. Kun robtarget 

blir gjennomgått mer detaljert som et eksempel. Det blir referert til en utfyllende beskrivelse 

for resten av datatypene. 

 

3.4.1 Programmeringskonsepter 

 

Tilkoblet programmering (Online programming) 

 

Tilkoblet programmering vil si å være tilkoblet kontrollmodulen når programmering utføres. 

Det som ligger i begrepet er at roboten blir brukt til å lage posisjoner (mål) og bevegelse (sti). 

[5] 

 

Frakoblet programmering (Offline programming) 

 

Frakoblet programmering vil si å programmere uten å være tilkoblet roboten eller 

kontrollmodulen. Da er det ikke mulig å teste fortløpende. [5] 

 

Sann frakoblet programmering (True offline programming) 

 

Sann frakoblet programmering vil si å koble et simuleringsmiljø til en virtuell kontroller. 

Dette gir mulighet til å lage programmer i tillegg til å teste og optimalisere uten å være 

tilkoblet. [5] 

 

3.4.2 Robtarget 

 

Robtarget er brukt til å definere en posisjon som roboten skal kunne gå til. Dermed er 

robtarget det som kalles posisjonsdata. [15] 

 

I delkapittelet 3.1.6 er det forklart om mål i RobotStudio. Robtarget blir opprettet når et mål 

lages i RobotStudio. Når det synkroniseres fra stasjonen til RAPID så vil et robtarget bli 

definert med tilhørende posisjonsdata. [9] 

 

Robtarget sine egenskaper blir gjennomgått her: 
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Trans 

 

Trans er posisjonen (x, y, z). Posisjonen er definert ut fra arbeidsobjektets koordinatsystem. 

Om det ikke er spesifisert et arbeidsobjekt så blir posisjonen relatert til globalt 

koordinatsystem. [15] 

 

Rot 

 

Rot spesifiserer orienteringen til målet. Verktøyets midtpunkt vil ha samme orientering som 

målet. Orienteringen er definert ut fra arbeidsobjektets koordinatsystem. Dersom et 

arbeidsobjekt ikke er spesifisert blir globalt koordinatsystem brukt. [15] 

 

Robconf 

 

Robconf er aksekonfigurasjonen roboten må ha for å nå målet. [15] 

 

Extax 

 

Extax er posisjonen av eksterne akser. Om akser ikke er sammenkoblet vil de ha verdien 9E9 

og bli ignorert. [15] 

 

3.4.3 Wobjdata 

 

Wobjdata er brukt til å beskrive et arbeidsobjekt som roboten for eksempel beveger seg 

innenfor. [16] 

 

Når et arbeidsobjekt blir opprettet i RobotStudio og synkroniserer til RAPID, så blir wobjdata 

laget.  

 

Wobjdata sine egenskaper blir beskrevet her [16]. 

 

3.4.4 Tooldata 

 

Tooldata er brukt for å beskrive karakteristikken til et verktøy. [17] 
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Tooldata vil bli opprettet når et verktøy blir laget eller importert i RobotStudio og 

synkronisert til RAPID. 

 

Egenskapene til tooldata blir beskrevet her [17]. 

 

3.4.5 Jointtarget 

 

Jointtarget blir brukt til å definere posisjonen som roboten og de eksterne aksene beveger seg 

med. Hver individuelle akseposisjon blir definert for roboten og de eksterne aksene. [18] 

 

Alle RAPID-programmer bør inneholde et jointtarget for å kunne nullstille robotens akser. 

 

Egenskapene til jointtarget blir beskrevet her [18]. 

 

3.4.6 Speeddata 

 

Speeddata definerer hastigheten i bevegelsen til roboten og de eksterne aksene. Når flere 

forskjellige typer bevegelser er sammensatt så vil som regel en av hastighetene begrense alle 

hastighetene. [19] 

 

Speeddata sine egenskaper blir beskrevet her [19]. 

 

RAPID har standard hastigheter som allerede er definert. Det er derfor ikke nødvendig å 

spesifisere egenskapene, hvis ikke dette er ønskelig. 

 

3.4.7 Zonedata 

 

Zonedata blir brukt til å spesifisere hvordan en posisjon skal bli avsluttet. For eksempel så 

spesifiseres det hvor nærme aksen må være til den programmerte posisjonen, før roboten kan 

bevege seg til den neste posisjonen. Det finnes to måter å avslutte en posisjon. Den ene måten 

er et stopp punkt og den andre er et fly-by punkt. [20] 

 



17 
 

Stopp-punkt vil si at roboten og de eksterne aksene må komme til punktet og stå stille før 

programmet går videre til neste instruksjon. [20] 

 

Et fly-by punkt vil si at den programmerte posisjonen aldri blir oppnådd fordi bevegelsen 

endrer seg før punktet er nådd. [20] 

 

Egenskapene til zonedata blir beskrevet her [20]. 

 

RAPID har soner som allerede er definert. Det er derfor ikke nødvendig å spesifisere alle 

egenskapene, hvis dette ikke er ønskelig. 

 

3.4.8 Num 

 

Num er en numerisk verdi i RAPID. Det kan være heltall eller desimaltall. I tillegg kan det 

skrives eksponentielt. [21] 

 

3.4.9 Bool 

 

Bool er boolsk som vil si logiske verdier i RAPID. [22] 

 

3.5  Kommunikasjon med robot gjennom PC SDK 

 

ABB PC SDK er et grensesnitt som gjør det mulig å lage PC programmer som kan 

kommunisere med en eller flere robot-kontrollere (IRC5) over nettverk. 

Nettverkskommunikasjonen utføres med TCP/IP [23]. Det er mulig å kommunisere med både 

reelle og virtuelle kontrollere ved hjelp av grensesnittet. Rammeverket som brukes i PC SDK 

er .NET. [24] [25] 

 

3.6  Aksessere .NET i Python 

 

IronPython er en åpen implementasjon av programmeringsspråket Python. Det som 

kjennetegner denne implementasjonen er at den er bygget på .NET plattformen. Som en følge 

av dette er det mulig å bruke Python-biblioteker og .NET-rammeverket sammen. [26] 

 



18 
 

3.7  Kommunikasjon med robot gjennom Robot Web Services 

 

Robot Web Services åpner for kommunikasjon med robot-kontroller (IRC5) over nettverket. 

Nettverkskommunikasjonen utføres med HTTP. HTTP er brukt som applikasjonsprotokoll i 

Robot Web Services. Det er to byggesteiner i HTTP; nettadresse (URL) og verb. En 

nettadresse identifiserer noe og et verb sier noe om hva som skal utføres. [27] 

 

REST (delkapittel 3.7.1) er arkitekturstilen som Robot Web Services er designet på. En 

nettadresse i REST identifiserer en ressurs, og et verb sier noe om hva som skal utføres på den 

spesifiserte ressursen. Informasjonen som kontrolleren sender tilbake kan være XML eller 

JSON (delkapittel 3.7.2), alt etter hva som er spesifisert i nettadressen. [27] 

 

De viktigste verbene er: GET, PUT, POST, DELETE. [27] 

 

Robot Web Services er nytt og ble sluppet i RobotWare versjon 6.0.  

 

3.7.1 REST 

 

REST er en forkortelse for Representational State Transfer og er en arkitekturstil som ofte er 

brukt i utvikling av internett-tjenester. Som nevnt ovenfor så brukes en nettadresse til å 

spesifisere hvilken ressurs som skal behandles, og et verb bestemmer hva som skal gjøres med 

ressursen. REST-arkitektur innebærer å lese en spesifisert nettside og kjører vanligvis over 

HTTP. [28] 

 

3.7.2 JSON 

 

JSON er en forkortelse for JavaScript Object Notation, og er en måte å strukturere data på. 

Data blir strukturert på en minimalistisk og leservennlig måte. Det primære bruksområdet til 

JSON er når data skal sendes mellom en server og internettapplikasjon. JSON brukes som et 

alternativ til XML. [29, 30] 

 

3.7.3 Form data 

 

Form data er kodet data som en klient legger til en nettadresse når en ressurs skal oppdateres 

på server. Ressursen oppdateres med informasjonen i den kodede data. [27] 
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3.7.4 Bonjour 

 

Robot Web Services bruker Bonjour. Bonjour er en nettverksprotokoll som ikke trenger 

konfigurering. For å finne Robot Web Services på et nettverk må Bonjour klientprogramvare 

brukes. [27] 

 

 

  



20 
 

4. Konstruksjon  
 

 

Oppgavebeskrivelsen sier at det skal lages et API som bruker to grensesnitt til å kommunisere 

med robot. Dette ble endret på grunn av at det er mer fornuftig å ha to API-er der det ene 

bruker PC SDK, og det andre bruker Robot Web Services i kommunikasjon med robot. Med 

dette vil det bli mer ryddig og oversiktlig. Om det ikke er ønskelig å bruke et av API-ene så 

kan det fjernes eller ikke bli tatt i betraktning. Det er enklere å videreutvikle på grunn av at 

ikke alt er samlet under ett API. 

 

Et av kriteriene for hvilket programmeringsspråk som skulle brukes var at det skal være lett 

for brukerne å lære seg. Python tilfredsstilte dette kriteriet ettersom det ble designet for 

undervisning. Det er et språk som kan brukes til mange formål og er godt støttet. Det er vist at 

studenter hvor de fleste var nybegynnere eller hadde lite kunnskap om programmering, vil 

anbefale Python til andre etter å ha brukt det selv. [31] 

 

For å kunne implementere API-ene så måtte også andre kriterier tilfredsstilles. Støtte for .NET 

er nødvendig for å kunne bruke PC SDK. Denne støtten gir IronPython som åpner for å kunne 

bruke .NET i Python. Dermed er det mulig å bruke Python til å kommunisere med robot 

gjennom PC SDK. Python har støtte for JSON og REST med et HTTP-bibliotek kalt 

Requests. Dette åpner for muligheten til å kommunisere med robot gjennom Robot Web 

Services. Det er ønskelig å bruke samme programmeringsspråk til begge API-ene fordi de 

skal testes mot hverandre. Da blir det ikke en test der to forskjellige programmeringsspråk er 

den avgjørende faktoren. 

 

API-ene implementeres på en slik måte at brukeren ikke trenger å kunne PC SDK eller Robot 

Web Services. Brukeren utfører det som er ønskelig gjennom funksjonskall i API-ene. Dette 

er med på å forenkle kommunikasjonen med robot for brukeren. Det forutsettes at brukeren 

kan grunnleggende Python programmering, og hvordan grunnleggende kommunikasjon med 

robot foregår. API-ene skal medføre at brukeren sparer tid og kan lære deler av grensesnittene 

raskere ved at det er mulig å gå inn i implementasjonen av API-ene.  

 

Videre i dette kapittelet blir det forklart hvordan virtuell robot er satt opp i RobotStudio. Det 

blir også gjennomgått hvordan API-ene er implementert.  
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4.1  Oppsett av virtuell robot i RobotStudio 

 

En virtuell robot er satt opp for å åpne muligheten til å simulere og teste lokalt, uten å være 

avhengig av at det er reelle roboter tilgjengelig eller i nærheten. Programmeringskonseptet 

som er brukt er sann frakoblet programmering. Simuleringer på virtuell robot skal gi samme 

resultater som på en reell robot.  

 

Først ble en ny stasjon opprettet i RobotStudio og et robotsystem ble lagt til. Robotsystemet 

som ble lagt til stasjonen er av robottype IRB140 6kg 0.81m med RobotWare 6.02.01 kjørende 

på kontrolleren. Det var den nyeste versjonen av RobotWare da dette ble satt opp. Grunnen til 

at denne robottypen er brukt er fordi testingen utføres på en reell robot av denne robottypen. 

 

For å gjøre den virtuelle roboten lik den reelle, så ble komponenter lagt til. En sokkel ble 

importert for å få riktig høyde på robot. Et verktøy ble lagt til for å kunne utføre arbeid på et 

arbeidsstykke. Verktøyet som ble importert er en pennholder. Dette verktøyet blir brukt til å 

tegne med roboten. Arbeidsstykke er dermed et ark og arbeidsobjektet er bordet som arket 

ligger på.  

 

Bordet blir ikke automatisk et arbeidsobjekt. Arbeidsobjektet blir spesifisert ved hjelp av tre 

punkter som definerer en brukerramme. Origo i koordinatsystemet ble opprettet i det ene 

hjørnet av bordet, men flyttet da det er mer hensiktsmessig at det er i senter av bordet. 

 

 

 
 

Figur 4: Bilde av reell og virtuell robot. 



22 
 

Virtuell robot er klar til å programmeres og kan brukes til simulering. Det er nå mulig å 

definere blant annet mål og stier som kan brukes i programmering av roboten.  

 

 

 
 

Figur 5: Bilde av virtuell robot som beveger seg mellom to mål. 

 

 

Roboten ble testet for å se om alt fungerte som forventet ved å opprette to mål på arket og 

definere en sti mellom dem. Det viste seg at det ikke var mulig å nå målene fordi 

koordinatsystemet til målene var feil i forhold til verktøyets koordinatsystem. 

Koordinatsystemene til målene ble rotert slik de ble like verktøyets. Da kunne roboten nå 

målene. Roboten beveget seg som ønsket langs stien da koordinatsystemene samsvarte. Et 

problem som også oppstod var at base koordinatsystemet ikke var lokalisert i basen til 

roboten. For at alt skulle fungere som forventet måtte koordinatsystemet flyttes tilbake til 

basen av roboten. Stasjonen fungerte til slutt og var dermed klar for videre arbeid. 

 

4.2  API som bruker PC SDK 

 

Dette delkapittelet vil gjennomgå oppbygningen og implementasjonen av API-et som 

implementeres i IronPython, og kommuniserer med robot gjennom PC SDK. Her vil det bli 

forklart hvordan koden er strukturert, vise flyten i et program og API-et, i tillegg til å gå 

gjennom implementeringen av utvalgte moduler. 

 

API-et som kommuniserer gjennom PC SDK blir videre referert til som frontend PCSDK. 
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4.2.1 Kommunikasjonsflyt 

 

I dette delkapittelet skal det gjennomgås hvordan den overordnede flyten er i frontend 

PCSDK, i tillegg til flyten i et program som bygger på dette API-et. 

 

Det er laget et flytskjema for å vise hvordan frontend PCSDK kommuniserer med robot.  

 

 
 

Figur 6: Flyten fra frontend PCSDK til en virtuell eller reell robot. 

 

 

Øverst er frontend PCSDK som er implementert i IronPython. Programmene som brukeren 

lager aksesserer PC SDK gjennom frontend PCSDK. Aksesseringen er utført med .NET. PC 

SDK kommuniserer deretter med en reell eller virtuell kontroller, alt etter hva som er 

ønskelig. På kontrolleren brukes programmeringsspråket RAPID. Roboten utfører det som er 

spesifisert i RAPID programmet. 

 

Under er et flytskjema som presenterer hvordan modulene i frontend PCSDK brukes i 

implementasjonen av et program.  
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Figur 7: Flytskjema av modulenes bruk ved implementasjon av et program i frontend 

PCSDK. 

 

 

Det første som må gjøres for å kommunisere med robot er å finne alle robot-kontrollerne på 

nettverket. Når alle kontrollerne på nettverket er funnet så kobles det til den ønskede 
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kontrolleren, virtuell eller reell. Neste steg er å logge på en bruker. Det finnes en 

forhåndsdefinert (default) bruker på kontrollerne. Det er mulig å logge på med den 

forhåndsdefinerte brukeren eller å spesifisere en egendefinert bruker. Deretter hentes RAPID-

variablene som er ønskelige å bruke i programmet. Det er mulig å lese ulike egenskaper fra 

variablene som er hentet. I flytskjemaet over representeres det ved den røde linjen. Om det er 

ønskelig å endre en variabel i RAPID så er det også mulig. I flytskjemaet representeres det 

med den blå linjen. De ulike RAPID-datatypene som støttes kan sees i flytskjema over. Hvis 

en variabel skal endres så er det viktig at mastership til kontrolleren blir sikret rett før 

variabelen endres på kontrolleren. Å holde mastership gir skrivetilgang til robot-kontroller. 

Når variabelen er oppdatert så er det viktig at mastership til kontrolleren slippes. Om det ikke 

utføres riktig så kan kontrolleren gå i vranglås. Et program kan hente RAPID-variabler fra 

kontrolleren flere ganger om ønskelig. Det er også mulig å hente egenskaper fra variabler, 

eller endre variabler flere ganger i løpet av et programs livssyklus. Hoveddelen av 

programmene som skrives vil i stor grad være det å hente og endre variabler. Når et program 

skal avsluttes er det viktig at brukeren logges av og at kontrolleren blir frakoblet. Hvis 

brukeren ikke logges av kan det oppstå feil som at for mange er tilkoblet kontrolleren. Det kan 

også oppstå minnelekkasje hvis kontrolleren ikke blir frakoblet da den ikke vil bli slettet fra 

minne. 

 

4.2.2 Prosjektstruktur 

 

Prosjektet er strukturert med tre mapper. Mappene er kalt com, rapid og user. De opprettede 

filene er plassert i en av disse mappene basert på funksjonaliteten til filen.  

 

 



26 
 

 
 

Figur 8: Prosjektstruktur til frontend PCSDK bestående av mappene com, rapid og user. 

 

 

Mappen med navnet com inneholder kommunikasjonsmodulen. Denne modulen inneholder 

funksjoner for å finne kontrollere, koble til kontroller, koble fra kontroller osv. Det er denne 

modulen som for eksempel blir brukt i starten og i slutten av et program. Mappen med navnet 

user inneholder to moduler. Som sett i figuren over er navnene til filene user_authorization 

og user_mastership. Modulen user_authorization blir brukt til å logge på en kontroller med 

den forhåndsdefinerte brukeren, eller med en egendefinert bruker. Når det er ønskelig å endre 

RAPID-data på kontrolleren så må mastership skaffes. Modulen user_mastership har 

funksjonalitet for å få tak i mastership, og slippe mastership etter at variablene er endret i 

RAPID på kontroller. Den siste mappen med navnet rapid inneholder modulene som henter 

og behandler RAPID-datatyper. Navnene til filene tilsier hvilken RAPID-datatype filen 

behandler. For mer informasjon om detaljer rundt RAPID-modulene se delkapittel 4.2.4. 

 

4.2.3 Kodestruktur 

 

Kildekoden er strukturert slik at det skal være så lett som mulig for en bruker å forstå 

egenskapen til modulen. Dette er opprettholdt ved å ha en liten kommentar som beskriver 
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modulen og en utfyllende kommentar til hver funksjon. Funksjonene fikk beskrivende navn 

slik at det er mulig å forstå hensikten med funksjonen ut i fra navnet. 

 

 

 
 

 
 

 

Figuren ovenfor er et eksempel på hvordan en modulkommentar ser ut. Denne kommentaren 

er tatt fra rapid_robtarget. Den beskriver hva modulen kan utføre av operasjoner på RAPID-

datatypen robtarget. 

 

 

 
 

 
 

 

Kommentaren ovenfor er også tatt fra rapid_robtarget. Denne kommentaren hører til 

funksjonen edit_and_write_rapid_data_property(). Her beskrives det øverst hva funksjonen 

gjør; endrer robtarget på den tilkoblede kontrolleren. Så gir kommentaren et hint til brukeren 

om at mastership er nødvendig før funksjonen kjører, i tillegg til å slippe mastership etter at 

denne funksjonen er fullført. Deretter står det spesifisert hvilke argumenter (Input) funksjonen 

""" 
Module for handling RAPID data type robtarget. This module makes it possible to 
edit and write the rapid data type robtarget, as well as displaying the 
different properties of the robtarget. 
""" 

Figur 9: Eksempel på modulkommentar i frontend PCSDK. 

""" 
Edits the specified robtarget property and writes it to the controller. 
Remember to get mastership before calling this function, and release mastership 
right after. 
 
Input: 
    ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data 
    String: property (accepted types: trans, rot, robconf, extax) 
    String: new_value 
Output: 
    String: result message or error 
Examples: 
    message = edit_and_write_rapid_data_property(rapid_data,'trans', 

               '[100,100,0]') 
    message = edit_and_write_rapid_data_property(rapid_data,'rot', 

        '[1,0,0,0]') 
    message = edit_and_write_rapid_data_property(rapid_data,'robconf', 

        '[1,0,1,0]') 
    message = edit_and_write_rapid_data_property(rapid_data,'extax', 
               '[9E9,9E9,9E9, 
            9E9,9E9,9E9]') 
""" 

Figur 10: Eksempel på funksjonskommentar i frontend PCSDK. 
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trenger. Her nevnes det hvilken datatype argumentene skal være, og noen ganger følger et 

eksempel på hva som kan settes inn. Det som returneres fra funksjonen står under Output. I 

dette tilfellet returneres en streng med informasjon om hva som ble resultatet. Det er laget en 

seksjon i kommentaren som heter Examples. Denne seksjonen gir brukeren hjelp til hvordan 

funksjonen kan kalles, og informasjon om hvordan argumentene skal se ut. Noen funksjoner 

har flere eksempler, mens enklere funksjoner har ingen. Denne funksjonen har flere 

eksempler. Grunnen til dette er fordi det kan velges hvilken egenskap som skal endres og 

hvilken verdi den skal få. 

 

 

 
 

 
 

 

Hver modul er bygget opp av en rekke funksjoner. Ovenfor er et eksempel på navnet til en 

funksjon og hvordan den er definert. Et av kriteriene i implementasjonen var at det skulle 

være lett å forstå og lett å utvide funksjonalitet. Navnet til funksjonen skal være 

selvforklarende for en ny bruker. På grunn av at funksjonen er i rapid_robtarget så hører den 

til datatypen robtarget, og navnet tilsier at funksjonen kan endre en av egenskapene til 

robtarget. For å gjøre det lett å utvide så er alle funksjoner uavhengig av hverandre. Dette 

fører til at det er lett å forandre på frontend PCSDK. Om det endres i en funksjon i kildekoden 

så vil ikke det ha en negativ effekt på resten av kildekoden. Frontend PCSDK er tilstandsløs. 

 

4.2.4 Implementasjon 

 

I dette delkapittelet er et utvalg av moduler og funksjoner dekket. De som utelates bygger på 

de samme prinsippene som de som er forklart. Funksjoner, typer og klasser fra PC SDK er 

framhevet med blå skrift videre i dette delkapittelet. 

 

For å kunne bruke PC SDK i IronPython så måtte det opprettes referanse til assembly-filene. 

Assembly-filene er i dette tilfellet DLL-filer som er opprettet under installasjonen av PC 

SDK. Filene er kopiert til en egen mappe i prosjektet, og referert til dynamisk slik at brukeren 

kun trenger å installere PC SDK 6.02 på datamaskinen, og API-et vil fungere. 

 

 

def edit_and_write_rapid_data_property(rapid_data, property, new_value): 

Kildekode 1: Eksempel på funksjonsnavn i frontend PCSDK. 
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Figur 11: Assembly-filene som gjør det mulig å bruke PC SDK i IronPython. 

 

 

Overskriftene under refererer til modulnavnene i frontend PCSDK. 

 

Communication 

 

Modulen communication inneholder viktige funksjoner som brukes i blant annet 

oppkoblingen til robot-kontroller. Først er det nødvendig å finne kontrollerne på nettverket. 

Funksjonen discover_controllers_on_network() finner alle kontrollerne som er tilgjengelige. 

Dette gjøres ved å opprette en nettverkssøker (NetworkScanner), som er i PC SDK, og kalle 

søk på dette objektet. Kontrollerne som blir funnet er av typen ControllerInfoCollection, og 

blir returnert av funksjonen. 

 

Det er mulig å koble til robot-kontroller med to forskjellige funksjoner. Den ene funksjonen, 

connect_robot_with_name(), gjør det mulig å koble til en robot-kontroller ved å spesifisere 

navnet til kontrolleren. Den andre, connect_robot_with_ipaddr(), gjør det mulig å koble til 

robot ved å spesifisere IP-adressen. Begge funksjonene tar inn to argumenter. Likt for begge 

er at de tar inn objektet ControllerInfoCollection, som blir returnert fra funksjonen som er 

beskrevet i forrige avsnitt, i tillegg til en streng med navn eller IP-adressen basert på hvilken 

funksjon som er brukt. I connect_robot_with_name() blir ControllerInfoCollection sjekket for 

å finne informasjonen til kontrolleren (ControllerInfo) som er spesifisert i argumentet. Hvis 

kontrolleren blir funnet så opprettes et kontroller-objekt av typen 

ABB.Robotics.Controllers.Controller, ved å kalle funksjonen CreateFrom(ControllerInfo) i 

klassen ControllerFactory. Connect_robot_with_name() returnerer kontroller-objektet 

sammen med en melding med resultatet og en logisk verdi som indikerer om koblingen er 

opprettet. For connect_robot_with_ipaddr() gjelder det samme som beskrevet ovenfor, bare at 

i stedet for å finne informasjonen til kontrolleren basert på navn, så finnes den basert på IP-

adressen. 
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Kildekode 2: Funksjon som kobler til robot-kontroller med et gitt navn. 

 

 

Når kommunikasjon med robot-kontroller er fullført så kalles funksjonen 

disconnect_robot_controller(). Denne funksjonen tar inn kontroller-objektet, 

ABB.Robotics.Controllers.Controller, som argument. Metoden dispose() blir kalt på 

kontrolleren slik at den blir fjernet fra minne. Ved å gjøre dette så unngås minnelekkasje. 

 

User_authorization 

 

Modulen user_authorization brukes til autorisering på robot-kontroller. Den har to funksjoner 

som gjør det mulig å logge på robot-kontroller. Den ene av disse funksjonene har navnet 

logon_robot_controller_default(), og tar inn kontroller-objektet, som beskrevet tidligere, som 

argument. Denne funksjonen logger på robot-kontrolleren med den forhåndsdefinerte 

brukeren. Funksjonen Logon() blir kalt på kontroller-objektet, og brukeren blir lagt inn som 

argument i funksjonen ved å spesifisere ABB.Robotics.Controllers.UserInfo.DefaultUser. 

Logon_robot_controller_default() returnerer en logisk verdi som indikerer om operasjonen er 

vellykket, og en streng som beskriver resultatet. Om det er ønskelig å logge på med en 

egendefinert bruker så kalles funksjonen logon_robot_controller_with_username(). Denne 

funksjonen tar inn kontrolleren som argument og to strenger, i form av brukernavn og 

passord. På kontrolleren blir Logon() kalt også her. Forskjellen er at argumentet denne gangen 

er ABB.Robotics.Controllers.UserInfo(username, password). Det samme returneres fra denne 

funksjonen. 

 

 

 
 

Kildekode 3: Funksjon brukt til å logge på robot-kontroller med forhåndsdefinert bruker. 

 

 

Om det er ønskelig å bytte bruker eller om programmet skal avsluttes så kalles 

logoff_robot_controller(). Denne funksjonen tar også inn kontroller-objektet som argument. 

På dette objektet kalles funksjonen Logoff() som logger av brukeren. Det som returneres fra 

denne funksjonen er en logisk verdi som indikerer om det var vellykket og en streng med 

resultatet. 

controller, res, connected = connect_robot_with_name(controllers, 'IRB_140') 

 

is_logged_in, res = logon_robot_controller_default(controller) 
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User_mastership 

 

For å kunne endre variabler så må mastership sikres. Denne modulen har en funksjon som 

gjør dette. Funksjonen get_master_access_to_controller_rapid() prøver å sikre mastership på 

kontrolleren. Funksjonen tar inn kontroller-objektet som argument. For å få tak i mastership 

kalles ABB.Robotics.Controllers.Mastership.Request() med ett argument. Argumentet er 

kontroller-objektets RAPID-domene. Dette hentes fra kontroller-objektet ved å kalle 

kontroller_objektet.Rapid. RAPID-domene brukes her på grunn av at det er RAPID-variabler 

som skal behandles. Get_master_access_to_controller_rapid() returnerer en logisk verdi som 

indikerer om det var vellykket, en melding av typen streng, og et objekt av typen mastership. 

Det er veldig viktig å få tak i mastership rett før en RAPID-variabel skal endres på 

kontrolleren, da det ikke er mulig å endre uten. 

 

 

 
 

Kildekode 4: Funksjon som sikrer mastership på robot-kontroller. 

 

 

Etter at en RAPID-variabel er endret så er det veldig viktig å slippe mastership på 

kontrolleren. Grunnen til dette er for å ikke låse kontrolleren. For å slippe mastership kalles 

release_and_dispose_master_access(). Denne funksjonen tar inn mastership-objektet som 

argument. Mastership-objektet er det som ble returnert fra funksjonen som fikk tak i 

mastership. I funksjonen release_and_dispose_master_access() blir funksjonen Release() kalt 

på mastership-objektet slik at mastership slippes. I tillegg blir funksjonen Dispose() kalt slik 

at minne blir frigjort for å unngå minnelekkasje. Funksjonen returnerer en logisk verdi som 

indikerer om det var vellykket, og en streng med resultatet. 

 

For å sjekke om kontroller-objektet har mastership på kontrolleren så brukes funksjonen 

is_controller_master(). Denne funksjonen tar inn kontroller-objektet som argument og sjekker 

om det holdes mastership på kontrolleren. Dette gjøres ved å sjekke om attributtet IsMaster på 

kontroller-objektet er sann eller usann. Funksjonen returnerer den logiske verdien for om det 

er sant eller usant. 

  

is_master, res, mastership = get_master_access_to_controller_rapid(controller) 
 



32 
 

Rapid_datatypes 

 

Modulen rapid_datatypes har en funksjon med navnet get_rapid_data(). Denne funksjonen er 

brukt til å hente RAPID-variabler fra robot-kontroller. Argumentene til funksjonen er 

kontroller-objektet, navnet til programmet som er på kontrolleren, navnet til modulen som 

variabelen er definert i, og navnet til variabelen. Funksjonen kan hente ut alle variabler 

definert i RAPID, men frontend PCSDK kan kun behandle RAPID-datatyper som er i rapid-

mappen i figur 8. For å få tak i en RAPID-variabel så kalles GetRapidData() på kontroller-

objektet som er gitt inn som argument. Kallet ser slik ut; 

kontroller_objektet.Rapid.GetRapidData(prog_name, module_name, var_name). Dette kallet 

returnerer et RapidData-objekt som refererer til variabelen på robot-kontrolleren. Funksjonen 

returnerer en logisk verdi som indikerer om det var vellykket, i tillegg til RapidData-objektet 

eller en eventuell feilmelding hvis det oppstod en feil. 

 

 

 
 

Kildekode 5: Funksjon brukt til å hente RAPID-variabel fra robot-kontroller. 

 

 

Rapid_robtarget 

 

Denne modulen behandler RAPID-datatypen robtarget. Modulen har funksjoner for å hente ut 

informasjon fra et RapidData-objekt av typen robtarget. Det er mulig å hente ut trans, rot, 

robconf, extax, eller hele robtarget. Felles for funksjonene er at de tar inn et RapidData-objekt 

som argument. Dette objektet aksesseres for å hente ut den ønskede informasjonen til 

robtarget. For eksempel i funksjonen get_trans_tostring() så hentes trans fra RapidData-

objektet ved å kalle RapidData_objektet.Value.Trans. Informasjonen blir formatert og 

returnert. 

 

Det er to metoder for å endre en variabel av typen robtarget i RAPID på kontrolleren. Den ene 

har navnet edit_and_write_rapid_data_property(). Denne brukes til å endre en spesifisert 

egenskap. Funksjonen tar inn argumentene; RapidData-objekt av typen robtarget, egenskapen 

som skal endres, og den nye verdien egenskapen skal få. Egenskapene som kan spesifiseres er 

trans, rot, robconf og extax. Den nye verdien til for eksempel egenskapen trans kan se slik ut 

[100,0,0], hvor tallene representerer x, y, og z koordinater. Når en egenskap skal endres i 

got_var, rapid_data = get_rapid_data(controller, 'T_ROB1', 'MainModule', 'x') 
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RAPID så formateres en streng slik at den ser lik ut som et robtarget i RAPID. For eksempel i 

RAPID så ser et robtarget slik ut:  

 

 

 
 

Kildekode 6: Eksempel på hvordan et robtarget ser ut i RAPID. 

 

 

Betydningen til klammene er dette; [[trans],[rot],[robconf],[extax]]. De egenskapene som ikke 

skal endres hentes fra RapidData-objektet som strenger. En ny streng blir laget med de nye 

verdiene til for eksempel trans, og de andre egenskapene som er hentet blir satt inn i strengen 

uendret. Dette gir en ny streng som vil se slik ut:  

 

 

 
 

Kildekode 7: Eksempel på den oppdaterte strengen som representerer et robtarget i RAPID. 

  

 

For å kunne endre denne strengen i RAPID på kontroller så må et objekt av datatypen 

robtarget være opprettet. Det gjøres ved å for eksempel opprette en variabel med navnet 

new_robtarget som settes lik RapidData-objektets verdi. Deretter kalles funksjonen 

FillFromString2() på variabelen. Argumentet til denne funksjonen er den nye strengen som 

representerer det nye robtarget. Dette fører til at new_robtarget får de oppdaterte verdiene. 

New_robtarget endres i RAPID på kontrolleren ved å sette RapidData-objektets verdi lik 

new_robtarget. Edit_and_write_rapid_data_property() returnerer en streng med resultatet. 

 

 

 
 

Kildekode 8: Funksjon som endrer en spesifisert egenskap til et robtarget. 

 

 

Den andre funksjonen heter edit_and_write_rapid_data() og brukes til å endre hele robtarget i 

RAPID. Argumentene til denne funksjonen er RapidData-objektet og de nye verdien til trans, 

rot, robconf og extax. Denne funksjonen bruker de samme teknikkene som den forrige. Den 

eneste forskjellen er at ingen egenskaper blir hentet fra RapidData-objektet på grunn av at alle 

blir definert. Funksjonen returnerer det samme som overnevnte. 

[[0,0,30],[0,1,0,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]] 

[[100,0,0],[0,1,0,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]] 

res = edit_and_write_rapid_data_property(var_rtarget, 'trans', '[100,0,0]') 
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Rapid_speeddata 

 

Speeddata er ikke en type i RapidDomain i PC SDK. Det vil si at speeddata ikke har egne 

funksjoner definert til seg, noe som ville gjort det enklere å endre datatypen speeddata på 

kontroller. 

 

I RAPID er det predefinerte hastigheter som kan brukes. Disse brukes ved å opprette en 

speeddata-variabel og sette den lik for eksempel v10. Her er v10 en referanse til en predefinert 

liste av verdier som utgjør en hastighet. Dette forenkler opprettelse av speeddata ved at v10 

skrives i stedet for [10,500,5000,1000]. I modulen rapid_speeddata er en liste med 

predefinerte hastigheter opprettet. Listen brukes når speeddata skal endres på kontroller. 

 

Modulen rapid_speeddata har to funksjoner for å endre hastighet. Den ene endrer med 

predefinerte hastigheter, og den andre endrer med egendefinerte hastigheter på kontrolleren. 

Funksjonen som endrer med predefinerte hastigheter heter edit_and_write_rapid_data_base() 

og tar inn to argumenter. Det første er RapidData-objekt og det andre er den nye hastigheten. 

I funksjonen sjekkes det om hastigheten er en gyldig hastighet ut ifra listen over predefinerte 

hastigheter. Om v10 er spesifisert så opprettes en streng som ser slik ut; [10,500,5000,1000].  

For å endre hastighet må et speeddata objekt lages ved å hente verdien til RapidData-objektet. 

Funksjonen FillFromString2() blir kalt på det nyopprettede speeddata objektet, med den nye 

strengen som argument. Deretter settes RapidData-objektets verdi lik det nyopprettede 

speeddata-objektet. Da endres speeddata i RAPID på kontrolleren. 

 

 

 
 

Kildekode 9: Funksjon som endrer predefinert hastighet til speeddata. 

 

 

Den andre funksjonen som skriver speeddata heter edit_and_write_rapid_data() og tar inn 

fem argumenter. Det første argumentet er RapidData-objektet, og de andre er verdier til 

egenskapene i speeddata. Oppbygningen av funksjonen er lik som den andre bortsett fra at det 

spesifiseres verdier til alle egenskapene. Dette kan være ønskelig om de predefinerte 

hastighetene ikke oppfyller kravene til oppgaven som skal utføres. 

  

res = edit_and_write_rapid_data_base(var_bspeed, 'v100') 
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Rapid_array 

 

Modulen rapid_array gjør det mulig å endre endimensjonale lister av typen num. Det er 

definert funksjoner for å hente ut lengden til en liste ved å kalle get_length(), og dimensjonen 

ved å kalle get_dimensions(). Begge funksjonene tar inn RapidData-objekt som argument og 

henter ut informasjonen fra dette objektet. For å hente ut lengden så aksesseres RapidData på 

denne måten RapidData_objektet.Value.Length, og dimensjon hentes ut slik 

RapidData_objektet.Value.Rank. 

 

Det er to funksjoner for å endre en liste av num på kontroller. Den ene funksjonen heter 

edit_and_write_rapid_data_num_index() og tar inn tre argumenter. Det første argumentet er 

RapidData-objekt, det neste er indeksen i listen som skal oppdateres, og det siste er verdien 

indeksen skal endres til. Funksjonen sjekker blant annet at det er en liste av typen num, i 

tillegg til om indeksen i argumentet er en gyldig indeks i listen. Hvis sjekkene oppfylles så 

brukes funksjonen RapidData_objektet.WriteItem() til å endre variabelen i indeksen på 

kontroller. Argumentene til denne metoden er verdien som det skal endres til og indeksen 

verdien skal endres i. Verdien som skal settes inn i listen må gjøres om fra Python int eller 

float til RAPID-datatypen num. Dette gjøres ved å kalle 

ABB.Robotics.Controllers.RapidDomain.Num() med Python verdien som argument. 

 

 

 
 

Kildekode 10: Funksjon brukt til å endre en liste av num på kontroller. 

 

 

Den andre funksjonen som endrer en liste av num på kontroller heter 

edit_and_write_rapid_data_num(). Denne funksjonen tar inn to argumenter. Første argument 

er RapidData-objekt, og det neste er en liste av verdiene som det skal endres til på kontroller. 

Listen som spesifiseres må være mindre eller like stor som listen i RAPID på kontrolleren. 

Hvis listen i argumentet er tom, så vil listen på kontroller bli nullstilt og alle verdiene vil bli 

fjernet. Hvis listen er like stor som den definerte listen i RAPID, så vil den byttes ut med den 

nye. Hvis størrelsen på listen i argumentet er mindre så vil verdiene settes inn fra starten i 

listen i RAPID, og de resterende verdiene som ikke er spesifisert i listen vil bli satt til null. 

Listen oppdateres på kontroller med de samme teknikkene som beskrevet for blant annet 

speeddata. Funksjonen FillFromString2() kalles på listen som hentes fra RapidData-objektet 

res = edit_and_write_rapid_data_num(var_array, [1, 1, 1]) 
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med et argument. Argumentet er den nye listen konvertert til en streng. Deretter settes 

RapidData-objektets verdi lik det objektet som metoden FillFromString2() ble kalt på, og 

listen i RAPID vil bli endret. 

 

Gjennom dette delkapittelet er et utvalg av moduler og funksjoner beskrevet. I dette 

delkapittelet er det vist at enkle funksjoner er laget der brukeren ikke trenger å ha kunnskap 

om PC SDK. Dette fører til tidsbesparelse på grunn av at brukeren ikke trenger å lære seg PC 

SDK. All logikk som gjør det mulig å kommunisere med robot gjennom dette grensesnittet 

ligger i funksjonene. Med dette er det også enkelt for en bruker å lære seg deler av PC SDK 

ved å studere kildekoden.  

 

 

Mappe Modulnavn Funksjoner 

Com Communication Discover_controllers_on_network, 

Connect_robot_with_name, 

Connect_robot_with_ipaddr, 

Disconnect_robot_controller, 

Is_connected_to_controller 

User User_authorization Logon_robot_controller_default, 

Logon_robot_controller_with_username, 

Logoff_robot_controller 

 User_mastership Is_controller_master, 

Get_master_access_to_controller_rapid, 

Release_and_dispose_master_access 

Rapid Rapid_array Get_length_array, 

Get_dimensions_array, 

Edit_and_write_rapid_data_num_index, 

Edit_and_write_rapid_data_num 

 Rapid_bool Get_state_tostring, 

Get_state, 

Edit_and_write_rapid_data 

 Rapid_datatypes Get_rapid_data 

 Rapid_jointtarget Get_robax_tostring, 

Get_extax_tostring, 

Get_jointtarget_tostring, 

Edit_and_write_rapid_data_property, 

Edit_and_write_rapid_data 

 Rapid_num Get_value_tostring, 

Get_value, 

Edit_and_write_rapid_data 

 Rapid_robtarget Get_trans_tostring, 

Get_rot_tostring, 

Get_robconf_tostring, 

Get_extax_tostring, 

Get_robtarget_tostring, 
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Edit_and_write_rapid_data_property, 

Edit_and_write_rapid_data 

 Rapid_speeddata Get_speeddata_tostring, 

Edit_and_write_rapid_data_base, 

Edit_and_write_rapid_data 

 Rapid_tooldata Get_robhold_tostring, 

Get_tframe_tostring, 

Get_tload_tostring, 

Get_tooldata_tostring, 

Edit_and_write_rapid_data_property, 

Edit_and_write_rapid_data 

 Rapid_wobjdata Get_robhold_tostring, 

Get_ufprog_tostring, 

Get_ufmec_tostring, 

Get_uframe_tostring, 

Get_oframe_tostring, 

Get_wobjdata_tostring, 

Edit_and_write_rapid_data_property, 

Edit_and_write_rapid_data 

 rapid_zonedata Get_zonedata_tostring, 

Edit_and_write_rapid_data_base, 

Edit_and_write_rapid_data 

 

Tabell 1: Liste av modulene i frontend PCSDK og de tilhørende funksjonene. 

 

 

4.2.5 Verifisering av implementasjon 

 

Koden som er skrevet skal være av høy kvalitet. For å oppnå dette er det brukt statisk 

kodeanalyse. Flake8 er verktøyet som er brukt, og gir blant annet tilbakemelding på om 

stilveiledningen, PEP8, er fulgt. Endringer i koden er utført basert på hva Flake8 gav av 

tilbakemeldinger. Tilbakemeldingene sier blant annet om det er ubrukte importeringer, 

ubrukte variabler og formateringsfeil i kode. 

 

Det er kjørt McCabe kompleksitetstest på koden for å få en indikasjon på hvor kompleks 

koden er. Kompleksitetstesten har navnet syklomatisk kompleksitet og sjekker hvor mange 

lineært uavhengige stier det er i kildekoden. Det som fører til at koden får en høyere 

kompleksitet er mengden av veivalg i koden [32]. Testen ble satt til å rapportere kode der 

kompleksitet oversteg ti [32].  

 

Resultatet indikerte at enkelte av funksjonene som endrer variabler i RAPID på kontroller har 

høy kompleksitet og oversteg ti. Grunnen til dette er fordi funksjonene inneholder en del 
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veivalg som sjekker om brukeren har gitt inn riktig data, og veivalg for hva brukeren ønsker å 

gjøre. For å redusere kompleksiteten kan det bli utført færre sjekker. Det er ikke ønskelig å 

gjøre færre sjekker som kan føre til dårligere tilbakemeldinger til brukeren. Kildekoden er 

gjennomgått for å se om det er mulighet til å forenkle i form av å redusere veivalg uten å la 

det føre til dårligere tilbakemeldinger. Det ble funnet veivalg i funksjoner som ved flytting 

kunne redusere antall veivalg, uten å føre til dårligere tilbakemeldinger. Endringer som dette 

ble utført. 

 

Testing av implementasjonen er en viktig del av utviklingen. På grunn av at alt er avhengig av 

noe annet i kommunikasjon med robot så er testingen en form for integrasjonstesting. For 

eksempel så er det ikke mulig å endre en variabel på en kontroller uten å koble seg til og 

logge på. Det at mange moduler må være med for å teste en modul gjorde at valget falt på 

integrasjonstesting.  

 

Testmetoden som er brukt er kalt hvit boks testing (White Box Testing). Hvit boks testing 

utføres ved å gi inn data og sjekke at systemet prosesserer data korrekt, og gir ut ønsket 

resultat. Dette tester at API-et oppfører seg som ønsket. Denne metoden kan brukes på blant 

annet integrasjonstestnivå og er dermed tatt i bruk her. [33] 

 

Python-biblioteket unittest er brukt til å implementere integrasjonstestene. Integrasjonstestene 

skal teste at funksjonene i API-et gir ønsket resultat, basert på data som er gitt inn. Dette 

biblioteket åpner for muligheten til å implementere tester for hver funksjon, der hver test kan 

ha et oppsett før den kjører, og en opprydning etter at den er ferdig. Det kan spesifiseres 

hvilken test som skal kjøres hvis det kun er gjort endringer i en funksjon, eller så kan alle 

testene til en hel modulen kjøres. Dette er med på å skape fleksibilitet ved testing. Det er laget 

tester hvor alle argumentene er korrekte for å sjekke at alt fungerer som ønsket. I tillegg er det 

laget tester hvor argumentene ikke er korrekte, for å se at funksjonene gir ønsket resultat ved 

feil argumenter. Dette er ikke sett på som en unit test på grunn av at flere moduler må være 

med for å kunne teste en funksjon. 
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Figur 12: Mappe med integrasjonstester til frontend PCSDK. 

 

 

I kildekoden nedenfor er testen til skrivefunksjonen i modulen rapid_num. Før en test kjøres 

så kalles en funksjon med navnet SetUp. Denne funksjonen utfører grunnleggende oppsett før 

hver test, samtidig som det er mulig å spesifisere ekstra oppsett for enkelte tester. Før hver 

test i rapid_num_test blir alle kontrollerne funnet på nettverket. Deretter kobles det til den 

virtuelle kontrolleren. Så logges det på kontrolleren med den forhåndsdefinerte brukeren. 

Spesifikt for testen nedenfor er at mastership må skaffes. Dette er ekstraoppsett. Testen blir 

kjørt når dette er utført. 

 

Kildekoden nedenfor viser at en num variabel med navnet var_number hentes fra RAPID på 

kontrolleren. Deretter blir det forsøkt å endre variabelen til verdi ti. For at testen skal være 

vellykket så sjekkes det om variabelen på kontrolleren har fått verdi ti.  

 

Når en test er ferdig så kalles en funksjon med navnet tearDown. Denne funksjonen rydder 

opp etter testen. Det blir sjekket hvilken test som er kjørt for å kunne rydde opp spesifikt for 

den enkelte testen. I dette tilfellet så endres variabelen på kontrolleren tilbake til det den var 

før den ble endret, slik at testen kan kjøres igjen uten å måtte manuelt endre variabelen 

tilbake. Deretter slippes mastership på kontrolleren. Etter at den spesifikke opprydningen er 

utført så kjøres den generelle opprydningen. Denne opprydningen utføres etter hver test, og 

innebærer å logge av og koble fra kontrolleren. 
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Kildekode 11: Integrasjonstest til skrivefunksjonen i modulen rapid_num i frontend PCSDK. 

 

 

Det er ønskelig å kjøre kodedekning (code coverage) for å sjekke hvor mye av koden i 

modulene som blir kjørt ved testing. Hvis store deler av koden blir kjørt og testet så er det 

mindre sannsynlig at feil vil oppstå. Problemet som oppstod var at det ikke ble funnet 

kodedekningsverktøy som kunne kjøres på IronPython. Det ble forsøkt å bruke Coverage.py 

som er et kodedekningsverktøy i Python. Når verktøyet kjøres fra terminal eller cmd så kalles 

standard Python tolker. Dette gir problemer da den ikke håndterer .NET. Det er også forsøkt å 

implementere Coverage.py i kildekoden ved å bruke grensesnittet som følger med, men det 

gav feilmeldinger ved kjøring. Se delkapittel 6.2 under diskusjon for mer om dette. Dermed er 

det kjørt integrasjonstester på alle funksjoner men uten å vite hvilken dekning 

integrasjonstestene gir. 

 

Sammenlignet med API-et i neste delkapittel, så ville testene med stor sannsynlighet gitt et 

kodedekningsresultat i samme område. Grunnen er fordi testene tester de samme scenarier. 

 

Alle integrasjonstester er kjørt på virtuell kontroller med RobotWare 6.01 og 6.02 for å se at 

det fungerte slik det skulle. Resultatet viste at alt fungerte. Noen vilkårlige tester ble også 

kjørt på reell kontroller som resulterte i det samme som på virtuell. Grunnen til at det ble kjørt 

på RobotWare 6.01 på virtuell kontroller er fordi den reelle kontrolleren som dette skal testes 

på også har RobotWare 6.01. 

 

4.3  API som bruker Robot Web Services 

 

Dette delkapittelet vil gå gjennom oppbygningen og implementasjonen av API-et som 

implementeres i Python, og kommuniserer med robot gjennom Robot Web Services. Her vil 

# Tests edit_and_write_rapid_data with correct input data 
def test_edit_and_write_rapid_data_correct(self): 
    """ Tests edit_and_write_rapid_data with correct input data """ 
    got_var, var_number = rapid_datatypes.get_rapid_data(self.controller, 
             'T_ROB1', 'MainModule', 
             'var_number') 
    if not got_var: 
        print 'Could not get variable from controller. Test will not be run.' 
        sys.exit() 
    _ = rapid_num.edit_and_write_rapid_data(var_number, 10) 
    self.assertEqual(float(var_number.Value), 10) 
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forskjellene mellom API-ene bli presentert og forklart. Kodestruktur blir ikke nevnt da 

delkapittelet 4.2.3 også er gjeldene her. 

 

API-et som kommuniserer gjennom Robot Web Services blir videre referert til som frontend 

RWS. 

 

4.3.1 Kommunikasjonsflyt 

 

I dette delkapittelet blir det presentert et flytskjema for den overordnede kommunikasjon 

mellom frontend RWS og robot. Det blir i tillegg presentert et flytskjema som viser hvordan 

flyten er i et program som bygger på dette API-et. Flytskjemaene skal gjøre det enkelt å kunne 

se forskjellen på frontend RWS og frontend PCSDK. 

 

 

 
 

Figur 13: Flyten fra frontend RWS til robot. 

 

 

Øverst er frontend RWS som er implementert i Python. Programmene som brukeren lager 

kommuniserer med Robot Web Services, som kjører på kontroller, gjennom frontend RWS. 

Arkitekturstilen til Robot Web Services er REST, og RAPID-variablene på kontrolleren er 

dermed en ressurs. RAPID blir aksessert via Robot Web Services. Roboten utfører det som er 
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spesifisert i RAPID-programmet. Kommunikasjonen mellom frontend RWS og kontroller 

utføres med HTTP.  

 

 

 
 

Figur 14: Flytskjema av modulenes bruk ved implementasjon av et program i frontend RWS. 

 

 

Flytskjemaet over er annerledes sammenlignet med flytskjemaet til frontend PCSDK. Det 

første steget er å koble til en kontroller med en spesifisert IP-adresse. Det er ikke mulig å 

finne de tilgjengelige kontrollerne på nettverket gjennom Robot Web Services. For å finne 

tilgjengelige kontrollere som har Robot Web Services må Bonjour programvare brukes. Når 

det skal kobles til en kontroller så må også en bruker spesifiseres, forhåndsdefinert eller 

egendefinert. Det er ikke mulig å koble til kontroller uten å spesifisere en bruker slik som med 

frontend PCSDK. Neste steg er å behandle RAPID-variabler. En av de store forskjellene 

sammenlignet med frontend PCSDK er at det ikke er nødvendig å først hente RAPID-

variabler for så å kunne behandle dem. Det er kun når egenskaper skal hentes at RAPID-

variabelen må hentes først. Dette er representert med den røde linjen i skjemaet over. Om det 

er ønskelig å endre en variabel på kontrolleren så kan det gjøres uten å hente variabelen først. 

Dette representeres med den blå linjen i skjemaet over. Det er ikke nødvendig å få tak i 
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mastership da det skjer automatisk på kontrolleren når en variabel skal endres. Mastership blir 

også sluppet automatisk. Når programmet er ferdig med å behandle variabler så logges 

brukeren av. Problemene som er nevnt under kommunikasjonsflyt i frontend PCSDK vil ikke 

oppstå her. Minnelekkasje er unngått fordi Robot Web Services er tilstandsløs på grunn av 

REST, og en kontroller er dermed ikke lagret i minne. At for mange brukere er innlogget 

samtidig er også noe som kan oppstå ved bruk av PC SDK, men i Robot Web Services blir 

brukere logget ut etter en gitt tid. 

 

4.3.2 Prosjektstruktur 

 

Prosjektet er strukturert med to mapper. Den ene er kalt com og den andre rapid. Mappen med 

navn user er ikke opprettet fordi modulen user_mastership ikke er nødvendig og 

user_authorization er flyttet. 

 

 

 
 

Figur 15: Prosjektstruktur til frontend RWS. 

 

 

Mappen com inneholder kommunikasjonsmodulen slik som i frontend PCSDK. Forskjellen er 

at modulen med navnet user_authorization, som inneholdt funksjoner for pålogging og 

avlogging av en bruker, er en del av communication. Grunnen til dette er fordi en bruker må 

spesifiseres samtidig som det kobles til en kontroller. Mappen med navnet rapid inneholder 
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alle modulene som får tak i og behandler RAPID-datatyper. Navnene til filene tilsier hvilke 

RAPID-datatyper de kan behandle, og dette er likt som for frontend PCSDK. Forskjellen er at 

modulen med navnet user_mastership ikke lenger er definert. Det er ikke nødvendig, som 

nevnt ovenfor, å få tak i mastership eller slippe mastership da dette skjer internt på 

kontrolleren som kjører Robot Web Services. 

 

4.3.3 Implementasjon 

 

I likhet med frontend PCSDK vil et utvalg av moduler og funksjoner bli gjennomgått. De som 

utelates bygger i stor grad på de samme teknikkene som det som blir forklart. Det vil bli nevnt 

ulikheter og likheter mellom frontend PCSDK og frontend RWS. 

 

En av de store forskjellene mellom frontend PCSDK og frontend RWS er at nettadresser må 

opprettes for å spesifisere stien til en ressurs på kontrolleren. Ressurser kan for eksempel være 

RAPID-variabler. Figuren under viser et utsnitt av hvordan Robot Web Services er 

strukturert. 

 

 

 
 

Figur 16: Strukturen til Robot Web Services. Hentet fra [34]. 
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Som et eksempel så vil nettadressen http://127.0.0.1/rw referere til rw på kontrolleren med IP-

adressen 127.0.0.1. Hva som skal gjøres med den refererte ressursen baserer seg på hvilket 

HTTP-verb som er brukt GET, POST, PUT, DELETE. 

 

For å kunne håndtere nettadresser så må et HTTP-bibliotek brukes. Valget falt på 

tredjepartsbiblioteket Requests som er et enkelt HTTP-bibliotek med støtte for digest-

autentisering, noe Robot Web Services krever da brukernavn og passord ikke skal sendes i 

klartekst. For å kunne aksessere en kontroller gjennom Robot Web Services må et verb 

spesifisere. I tillegg kreves det en nettadresse som spesifiserer hvilken ressurs som skal 

aksesseres og en digest med brukernavn og passord. 

 

Svaret som robot-kontroller sender tilbake kan være strukturert i XML eller JSON format. 

Valget falt på JSON fordi det er et mer komprimert data utvekslingsformat sammenlignet med 

XML [35]. 

 

Overskriftene under refererer til modulnavnene i frontend RWS. 

 

Communication 

 

Modulen communication inneholder funksjoner for å koble seg til og logge på en kontroller, i 

tillegg til en funksjon for å logge av kontroller.  

 

For å koble til en kontroller er det definert to funksjoner. Den ene funksjonen har navnet 

connect_robot_with_ipaddr_def_user() og tar inn IP-adressen til kontrolleren som argument. 

IP-adressen er en streng og kan spesifiseres på to måter. Den ene ved å skrive local som vil si 

localhost:80. Da kobles det til virtuell kontroller som kjører på den lokale datamaskinen med 

den forhåndsdefinerte brukeren. Om en IP-adresse er spesifisert så kobles det til kontrolleren 

med den spesifiserte IP-adressen, hvis den er gyldig, og logger på. Om local er spesifisert som 

argument i denne funksjonen så ser nettadressen slik ut:  

 

 

 
 

Kildekode 12: Eksempel på en nettadresse brukt ved oppkobling til robot-kontroller. 

 

http://localhost:80/rw/system?json=1  
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Nettadressen peker til system under rw hos localhost:80, og ?json=1 sier at resultatet skal 

returneres i formatet JSON. Grunnen til at system blir aksessert er fordi det er ønskelig å få 

informasjon om kontrolleren. Informasjonen som hentes ved oppkobling er RobotWare 

versjon og systemets navn. Før det er mulig å aksessere kontrolleren med nettadressen så må 

det opprettes en digest av brukeren som skal logges inn. Dette gjøres ved å kalle 

HTTPDigestAuth() fra Requests med brukernavn og passord som argumenter til funksjonen. I 

dette tilfellet er brukernavnet Default User og passordet robotics. For å aksessere kontroller 

brukes Requests med HTTP-verbet GET, som spesifiserer at informasjon skal hentes. 

Funksjonen ser slik ut requests.get() og tar inn nettadressen og digest som argumenter. 

Kontrolleren sender tilbake den ønskede informasjonen og en cookie. Det spesielle er at 

cookie representerer koblingen til kontroller, og den skal dermed være med i all 

kommunikasjon som utføres mot kontroller etter dette. Cookie og digest er blant det som blir 

returnert fra connect_robot_with_ipaddr_def_user(). Disse brukes videre i andre funksjoner. 

 

 

 
 

Kildekode 13: Funksjon brukt til å koble til robot-kontroller i frontend RWS. 

 

 

Den andre funksjonen har navnet connect_robot_with_ipaddr_and_user() og er implementert 

på samme måte som den ovenfor. Forskjellen her er at funksjonen tar inn brukernavn og 

passord som argument, slik at det skal være mulig å logge på med en egendefinert bruker. 

Dermed er forskjellen at HTTPDigestAuth() fra Requests tar inn det spesifiserte brukernavnet 

og passordet som argument. 

 

Den siste funksjonen i modulen er logoff_robot_controller() og tar inn IP-adressen og cookie 

som argument. En nettadresse blir laget med IP-adressen. For eksempel hvis IP-adressen er 

local så blir nettadressen: 

 

 

 
 

Kildekode 14: Eksempel på nettadresse brukt til å logge av robot-kontroller. 

  

 

is_con, res, digest, cookies = connect_robot_with_ipaddr_def_user('local') 
 

http://localhost:80/logout 
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Fra Requests kalles HTTP-verbet GET slik som sist, requests.get(). Nettadressen og cookie 

blir lagt inn i funksjonen som argumenter. Med denne nettadressen slettes cookie og 

koblingen er dermed borte. Forskjellige meldinger kan oppstå fordi cookie kan være for 

gammel og brukeren kan allerede være logget ut. 

 

Rapid_datatypes 

 

En av forskjellene mellom frontend PCSDK og frontend RWS er at funksjonene i det 

sistnevnte API-et tar inn flere argumenter. Dette er fordi REST og frontend RWS er 

tilstandsløse. Det vil si at funksjonene må vite hvilken kontroller som skal aksesseres, hva 

som skal aksesseres, cookie for å slippe å logge på, digest i tilfelle koblingen har endret seg og 

pålogging kreves på nytt. Selv om frontend PCSDK også er tilstandsløs så tar funksjonene inn 

RapidData-objektet som argument. Dette objektet har all nødvendig informasjon og har 

dermed en tilstand. På grunn av dette har frontend PCSDK mindre argumenter. 

 

Modulen rapid_datatypes inneholder en funksjon. Denne funksjonen har navnet 

get_rapid_data() og henter informasjonen til en variabel fra RAPID på kontroller. Slik som 

andre funksjoner som skal kommunisere med kontroller, så tar også denne funksjonen inn IP-

adresse, cookie, digest, variabelnavnet, og i hvilken modul og program på robot-kontroller 

denne variabelen befinner seg. Det første som gjøres er å lage nettadressene. I denne 

funksjonen lages det to nettadresser fordi informasjonen til variabelen er på to lokasjoner. 

Informasjonen til en RAPID-variabel, som for eksempel RAPID-datatype, er på en lokasjon, 

mens variabelens verdi er på en annen. Om local blir spesifisert som IP-adresse så vil 

nettadressen for å hente informasjonen til variabelen se slik ut: 

  

 

 
 

Kildekode 15: Eksempel på nettadresse brukt til å hente ut informasjon til en RAPID-

variabel. 

 

 

Fra argumentene til funksjonen er det i dette tilfellet oppgitt at programmets navn er T_ROB1, 

modulen sitt navn er MainModule og at det er x sin informasjon som skal hentes. Dette vil 

variere ut i fra hva som gis inn som argumenter. For å hente verdien til x så spesifiseres denne 

nettadressen;  

 

http://localhost:80/rw/rapid/symbol/properties/RAPID/T_ROB1/MainModule/x?json=1 
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Kildekode 16: Eksempel på en nettadressen som er brukt til å hente verdien til en RAPID-

variabel. 

 

 

Forskjellen på disse to nettadressene er at properties er byttet ut med data. Informasjonen og 

data hentes ved å bruke HTTP-verbet GET. Først hentes data ved å kalle requests.get() med 

den sistnevnte nettadressen og cookie som argumenter. Svaret som mottas blir sjekket for å se 

om det var en suksess eller ikke, og om det er en endring med cookie. Hvis en cookie blir 

returnert så er det den nye cookie som skal brukes videre. Eventuelt om svaret som blir 

mottatt sier at brukeren ikke er autorisert lenger, så må requests.get() kalles på nytt med 

nettadressen, cookie og digest som argumenter. Cookie som blir returnert i svaret fra 

kontroller blir brukt videre. For å hente informasjonen til RAPID-variabelen så gjøres dette på 

samme måte som nevnt ovenfor. Informasjonen og data som er av interesse blir hentet ut fra 

JSON-strukturene som kommer fra kontrolleren, og den blir lagret i en Python dictionary-

datastruktur. Det som returneres fra funksjonen get_rapid_data() er blant annet en dictionary 

med informasjonen og data som er hentet fra kontrolleren, og en cookie som brukes videre i 

programmet.  

 

 

 
 

Kildekode 17: Funksjon brukt til å hente informasjonen til en RAPID-variabel med frontend 

RWS. 

 

 

Rapid_robtarget 

 

Alle funksjonene som henter ut informasjon i modulen rapid_robtarget, tar inn dictionary 

som returneres fra funksjonen get_rapid_data(). Dictionary må inneholde informasjon om et 

robtarget for å kunne kalle disse funksjonene i denne modulen. Funksjonene henter ut og 

formaterer den ønskede informasjonen fra dictionary og returnerer den til brukeren. I frontend 

PCSDK blir RapidData-objektet tatt inn som argument til funksjonene, og med dette objektet 

kan den ønskede informasjonen hentes direkte fra kontrolleren. 

 

http://localhost:80/rw/rapid/symbol/data/RAPID/T_ROB1/MainModule/x?json=1 

got_num, num_dict, cookies = get_rapid_data('local', cookies, digest, 'T_ROB1', 
            'MainModule', 'const_num') 
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Det finnes to funksjoner i rapid_robtarget som endrer et robtarget på kontrolleren. Den ene 

endrer en spesifisert egenskap, mens den andre gjør det mulig å endre hele robtarget.  

 

Funksjonen som endrer en egenskap heter edit_and_write_rapid_data_property(), slik som i 

frontend PCSDK. Denne funksjonen tar inn argumenter som IP-adresse, cookie, digest, 

informasjon om hvor robtarget befinner seg, egenskapen som skal endres og hva den skal 

endres til. Alle funksjoner som endrer på RAPID-variabler i frontend RWS må definere 

nettadresser. Det lages en nettadresse som brukes når variabelen skal oppdateres på kontroller. 

I tillegg lages en nettadresse for å hente verdien til det ønskede robtarget. Først hentes verdien 

fra kontrolleren med denne nettadressen: 

 

 

 
 

Kildekode 18: Eksempel på nettadresse brukt til å hente verdien til et robtarget. 

 

 

Denne nettadressen er et eksempel der IP-adressen er spesifisert som local, programmet heter 

T_ROB1, modulen heter MainModule og robtarget har navnet target. Verdien som blir hentet 

formateres og legges i en dictionary. Den består da av verdiene til egenskapene som robtarget 

har, og brukes i oppbygningen av det nye robtarget. Det nye robtarget er en streng hvor 

strukturen ser identisk ut sammenlignet med strukturen til et robtarget i RAPID. Alle verdiene 

i dictionary blir satt inn i strengen på sine respektive plasser, unntatt verdiene til den 

egenskapen som skal endres. Der settes de nye verdiene inn. I frontend PCSDK er det mulig å 

hente ut egenskapene fra RapidData-objektet og sette inn i strengen. I frontend RWS må hvert 

enkelt element i hver egenskap settes inn. Dette fører til at oppbygningen av strengen blir mer 

komplisert. I delkapittel 4.2.4 er det mulig å se et eksempel på hvordan et robtarget ser ut.  

 

For å kunne oppdatere en ressurs på kontrolleren så må data, som i dette tilfellet er et 

robtarget, sendes som form data i nettadressen. Form data blir laget ved å bruke en Python 

dictionary med navn/verdi-par, {‘value’: robtarget}. Her spesifiserer value at det er verdien 

som skal endres, altså verdien til hele robtarget, og den nye verdien er strengen som er blitt 

formatert og har fått navnet robtarget. For å oppdatere på kontrolleren brukes HTTP-verbet 

POST og kallet vil se slik ut; requests.post(). Argumentene til denne metoden er nettadressen 

som skal brukes til å oppdatere, cookie og dictionary med navn/verdi-par. Nettadressen som 

brukes til å oppdatere ser slik ut;  

http://localhost:80/rw/rapid/symbol/data/RAPID/T_ROB1/MainModule/target?json=1 
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Kildekode 19: Eksempel på nettadresse brukt til å oppdatere et robtarget i RAPID. 

 

 

Den har kun en liten endring sammenlignet med nettadressen som er brukt til å hente verdien. 

Det er lagt til action=set på slutten av nettadressen og spesifiserer at noe skal endres. 

Funksjonen edit_and_write_rapid_data_property() returnerer en melding med resultatet og 

cookie som skal brukes videre i programmet. Argumentene cookie og digest er ikke beskrevet 

her da de blir behandlet slik som beskrevet over i rapid_datatypes.  

 

 

 
 

Kildekode 20: Funksjon brukt til å endre en egenskap i et robtarget med frontend RWS. 

 

 

Funksjonen edit_and_write_rapid_data() gjør det mulig å endre hele robtarget. Argumentene 

som funksjonen tar inn er IP-adresse, cookie, digest, informasjon om hvor robtarget befinner 

seg og de nye verdiene til egenskapene. Forskjellen mellom denne funksjonen og den 

beskrevet ovenfor, er at kun en nettadresse er nødvendig fordi alle egenskaper skal endres. 

Det er dermed ikke ønskelig å hente ut verdien til robtarget på kontrolleren. Nettadressen som 

brukes til å endre robtarget i denne funksjonen har identisk oppbygning sammenlignet med 

nettadressen i den forrige funksjonen. Denne funksjonen bygger på de samme teknikkene som 

den ovenfor. 

 

Rapid_array 

 

Modulen behandler endimensjonale lister av datatypen num. 

 

Funksjonen edit_and_write_rapid_data_num_index() endrer en num verdi i den spesifiserte 

indeksen i en liste. Argumentene til funksjonen er IP-adresse, cookie, digest, informasjon som 

navnet til listen, hvor den befinner seg i RAPID og indeksen som skal oppdateres, i tillegg til 

den nye verdien. Denne funksjonen bruker også to nettadresser. Den ene blir brukt til å hente 

ut listen fra kontrolleren og den andre blir brukt til å endre listen. Nettadressene har samme 

http://localhost:80/rw/rapid/symbol/data/RAPID/T_ROB1/MainModule/target?json=1&
action=set 

res, cookies = edit_and_write_rapid_data_property('local', cookies, digest,  
            'T_ROB1', 'MainModule',  
            'target', 'trans', '[0,0,0]') 
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oppbygning som de som er beskrevet under modulen rapid_robtarget, gitt at programmet har 

navnet T_ROB1 og modulen har navnet MainModule. Den eneste forskjellen er at 

variabelnavnet target må byttes ut med navnet til listen som skal aksesseres. Listen må først 

hentes med HTTP-verbet GET slik som dette; requests.get(). Argumentene som brukes i dette 

kallet er nettadressen som skal brukes til å hente listen og cookie. Listen hentes ut fra JSON-

strukturen i svaret fra kontroller, og formateres til en liste i Python. Deretter blir listen i 

Python endret ved at den spesifiserte indeksen får den nye verdien fra argumentet. Listen blir 

deretter formatert til en streng slik at den er identisk i oppbygning sammenlignet med en liste 

i RAPID. Før listen kan oppdateres i RAPID så må form data lages med navn/verdi-par. Det 

er gjort slik som beskrevet tidligere, bare at verdien nå er strengen som representerer listen. 

HTTP-verbet POST blir brukt til å skrive strengen til RAPID. Kallet ser slik ut; 

requests.post(). Argumentene til kallet er nettadressen som skal brukes til oppdatering, cookie 

og form data. Dette er mer komplisert sammenlignet med frontend PCSDK. For å endre en 

verdi med gitt indeks i frontend PCSDK så måtte kun WriteItem() kalles på RapidData-

objektet, med verdien og indeksen som argument. Funksjonen 

edit_and_write_rapid_data_num_index() returnerer en melding med resultatet og cookie som 

skal brukes videre i programmet. Argumentene cookie og digest er behandlet slik som 

beskrevet over i rapid_datatypes. 

 

 

 
 

Kildekode 21: Funksjon brukt til å endre en variabel i en liste med gitt indeks gjennom 

frontend RWS. 

 

 

Gjennom dette delkapittelet er et utvalg av moduler og funksjoner beskrevet slik som for 

frontend PCSDK. Dette delkapittelet har vist at enkle funksjoner er laget der brukeren ikke 

trenger å ha kunnskap om Robot Web Services, som igjen gjør dette tidsbesparende. All 

logikk som gjør det mulig å kommunisere med robot gjennom Robot Web Services ligger i 

funksjonene. På grunn av dette er det også enkelt for en bruker å lære seg hvordan det 

kommuniseres gjennom grensesnittet ved å studere kildekoden.  

 

  

res, cookies = edit_and_write_rapid_data_num_index('local', cookies, digest,  
        'T_ROB1', 'MainModule',  
        'array', 0, 1) 
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Mappe Modulnavn Funksjoner 

Com Communication Connect_robot_with_ipaddr_and_user, 

Connect_robot_with_ipaddr_def_user, 

Logoff_robot_controller 

Rapid Rapid_array Get_length_array, 

Get_dimensions_array, 

Edit_and_write_rapid_data_num_index, 

Edit_and_write_rapid_data_num 

 Rapid_bool Get_state_tostring, 

Get_state, 

Edit_and_write_rapid_data 

 Rapid_datatypes Get_rapid_data 

 Rapid_jointtarget Get_robax_tostring, 

Get_extax_tostring, 

Get_jointtarget_tostring, 

Edit_and_write_rapid_data_property, 

Edit_and_write_rapid_data 

 Rapid_num Get_value_tostring, 

Get_value, 

Edit_and_write_rapid_data 

 Rapid_robtarget Get_trans_tostring, 

Get_rot_tostring, 

Get_robconf_tostring, 

Get_extax_tostring, 

Get_robtarget_tostring, 

Edit_and_write_rapid_data_property, 

Edit_and_write_rapid_data 

 Rapid_speeddata Get_speeddata_tostring, 

Edit_and_write_rapid_data_base, 

Edit_and_write_rapid_data 

 Rapid_tooldata Get_robhold_tostring, 

Get_tframe_tostring, 

Get_tload_tostring, 

Get_tooldata_tostring, 

Edit_and_write_rapid_data_property, 

Edit_and_write_rapid_data 

 Rapid_wobjdata Get_robhold_tostring, 

Get_ufprog_tostring, 

Get_ufmec_tostring, 

Get_uframe_tostring, 

Get_oframe_tostring, 

Get_wobjdata_tostring, 

Edit_and_write_rapid_data_property, 

Edit_and_write_rapid_data 

 rapid_zonedata Get_zonedata_tostring, 

Edit_and_write_rapid_data_base, 

Edit_and_write_rapid_data 

 

Tabell 2: Liste av modulene i frontend RWS og de tilhørende funksjonene. 
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4.3.4 Verifisering av implementasjon 

 

Det er viktig at koden som er skrevet er av samme kvalitet som i frontend PCSDK. På grunn 

av dette ble Flake8 brukt også her. Koden er endret basert på resultatet av den statiske 

kodeanalysen. 

 

McCabe kompleksitetstest er også utført. Det er viktig å få en indikasjon på hvor kompleks 

koden er. Testen ble satt til å rapportere kompleksitet som oversteg ti, slik som for frontend 

PCSDK. Det viste seg at også i denne implementasjonen er funksjonene som endrer RAPID-

variabler de mest komplekse. I tillegg så er kompleksiteten også litt høyere sammenlignet 

med frontend PCSDK på grunn av at cookie blir behandlet. Dette medfører ekstra veivalg i 

kildekoden. Det er ikke gjort endringer for å få færre sjekker i funksjonene. Grunnen til dette 

er fordi funksjonene skal gi best mulig tilbakemelding til brukeren. Slik som for frontend 

PCSDK så er kildekoden gjennomgått for å se om det er mulig å forenkle i form av å redusere 

veivalg, uten at det fører til dårligere tilbakemeldinger. Det ble funnet veivalg i funksjoner 

som ved flytting reduserte antall veivalg, uten å føre til dårligere tilbakemeldinger. Endringer 

som dette ble utført. 

 

Testing av implementasjonen er en viktig del av utviklingen slik som for frontend PCSDK.  

Alt avhenger av noe annet i kommunikasjon med robot og dermed er også frontend RWS 

testet med en form for integrasjonstester. Testmetoden som er brukt er hvit boks testing slik 

som for frontend PCSDK. 

 

I implementasjonen av integrasjonstestene er Python-biblioteket unittest brukt. Grunnene er 

de samme som nevnt for frontend PCSDK. Det er ønskelig med den samme fleksibiliteten og 

kjøremåte, der en eller flere tester kan kjøres. Integrasjonstestene skal teste at funksjonene i 

API-et gir ønsket resultat, basert på data som er gitt inn. 
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Figur 17: Mappe med integrasjonstester til frontend RWS. 

 

 

I kildekoden nedenfor testes skrivefunksjonen i modulen rapid_num. Sammenlignet med 

testen i frontend PCSDK så er færre funksjonskall i denne testen. I oppsettet før testen er det 

nødvendig å koble til og logge på kontroller. Dette gjøres med et funksjonskall. Det er ikke 

nødvendig å ha ekstra oppsett for testen da mastership skaffes automatisk. Deretter kjøres 

testen under. Etter at testen er kjørt spesifiseres det en ekstra opprydning slik som i frontend 

PCSDK, der variabelen blir endret tilbake til opprinnelig verdi. Dette gjøres fordi testen da 

kan kjøres på nytt. Det er ikke nødvendig å slippe mastership da dette også skjer automatisk. 

Felles for alle tester er at utlogging skjer under opprydningen. 

 

 

 
 

Kildekode 22: Integrasjonstest til skrivefunksjonen i modulen rapid_num i frontend RWS. 

 

 

Det er ønskelig å kjøre kodedekning (code coverage) også her for å sjekke hvor mye av koden 

i modulene som blir kjørt ved testing for å minimere feil. Dette er utført ved å bruke 

# Tests edit_and_write_rapid_data with correct input data 
def test_edit_and_write_rapid_data_correct(self): 
    """ Tests edit_and_write_rapid_data with correct input data """ 
    res, self.cookies = rapid_num.edit_and_write_rapid_data('local',   
           self.cookies,  
           self.digest_auth,  
           'T_ROB1',   
           'MainModule', 
           'var_number', 10) 
    self.assertEqual(res, 'Value updated.') 
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kodedekningsverkøyet Coverage.py. Det er brukt to typer kodedekning; 

programinstruksdekning (statement coverage) og forgreiningsdekning (branch coverage).  

 

Først er det kjørt programinstruksdekning i integrasjonstestfilene for å sjekke at alle 

kodelinjer kjøres som forventet. Resultatet til programinstruksdekningen gav en indikasjon på 

at ikke alle kodelinjer ble kjørt. Feilen var at opprydningen ikke ble utført som ønsket. Dette 

ble fikset. Det er viktig å vite at alt fungerer i test-filene slik at det ikke resulterer i feil ved 

testing av modulene. 

 

Forgreiningsdekning er brukt til å teste modulene for å se hvor mange prosent av koden i 

modulene som blir kjørt. Dette er en viktig teknikk i hvit boks testing [33]. Ved å bruke 

forgreiningsdekning så sjekkes hver vei ved et veivalg. Dette er viktig fordi det er mange 

veivalg i implementasjonen av API-et.  

 

 

Integrasjonstest   Dekningsgrad 

Communication_test 85% 

Rapid_array_test 78% 

Rapid_bool_test 80% 

Rapid_datatypes_test 68% 

Rapid_jointtarget_test 80% 

Rapid_num_test 86% 

Rapid_robtarget_test 79% 

Rapid_speeddata_test 81% 

Rapid_tooldata_test 81% 

Rapid_wobjdata_test 82% 

Rapid_zonedata_test 84% 

 

Tabell 3: Dekningsgraden til integrasjonstester som tester frontend RWS. 

 

 

Integrasjonstestene viser høy dekningsgrad. Resultatet viser at veivalg der cookie er utløpt og 

eventuelle uventede feil på kontroller ikke er testet. Dette gjør at dekningen er lavere for noen 

moduler som for eksempel rapid_datatypes. Resultatet viser at integrasjonstestene dekker de 

viktigste delene av implementasjonen. Det å få rundt 80 % dekning er sett på som tilstrekkelig 

og bra [36]. 
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Alle integrasjonstester er kjørt på virtuell kontroller med RobotWare 6.01 og 6.02 for å se at 

alt fungerte som ønsket. Resultatet viste at alt fungerte. Noen vilkårlige tester ble også kjørt 

på reell kontroller som resulterte i det samme som på virtuell kontroller. 
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5. Resultat 
 

 

I dette kapittelet blir testene og resultatet presentert. Testingen er utført slik at viktige deler av 

API-ene blir testet for å finne styrker og svakheter. Det er utforsket hvordan arkitekturstilen 

REST testes. Testing med hensyn til responstid gjentar seg flere steder og er dermed inkludert 

[37-39]. Viktige deler inkluderer dermed blant annet oppkoblingstider, responstider og 

påliteligheten til koblingen. Sammenlignet med oppgavebeskrivelsen så er det lagt til flere 

tester for å få en grundig testing av API-ene. Dette gir et bedre grunnlag til analysen i 

delkapittel 6.2.  

 

Oppgavebeskrivelsen spesifiserer at det skal blant annet testes basert på synkronisering. Det 

som menes med synkronisering i denne sammenhengen, er at det brukeren foretar seg i et API 

gjenspeiles på robot-kontroller. For eksempel at en funksjon som endrer en variabel faktisk 

endrer den på robot-kontroller. At synkronisering fungerte ble sett på som et minimumskrav, 

og er allerede testet i integrasjonstestene for begge API-ene. Synkronisering er ikke tatt med 

videre i dette kapittelet. 

 

Kommunikasjon med robot-kontroller er utført over trådløs tilkobling. Under testing er det 

utført overvåkning på datamaskinen. Prosessor, minne og nettverkstilkoblingen ble overvåket 

for å sikre at ikke andre applikasjoner hadde betydelig innvirkning på resultatet. 

 

5.1  Oppkoblingstider 

 

En oppkobling defineres som tiden det tar før det er mulig å for eksempel utføre endring eller 

lesing av RAPID-variabler på robot-kontroller. I frontend PCSDK innebærer det å finne 

kontrollere på nettverket, koble til og deretter logge på en bruker. I frontend RWS må en 

kontroller tilkobles og en bruker må logges på. Det er ikke nødvendig å finne kontrollere på 

nettverket.  

 

For å få en presis tid ble Python-biblioteket time brukt. Funksjonen time.clock() gir tider som 

er mer presise enn et mikrosekund i Microsoft Windows [40]. Oppkobling ble utført 100 

ganger med hvert API. For at en oppkobling er gyldig må alle operasjoner være vellykket. 

Hvis ikke blir testen stoppet og må kjøres på ny. 
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Figur 18: Graf av resultatet etter oppkoblingstest. 

 

 

 Frontend RWS Frontend PCSDK 

Minimum 15 ms 208 ms 

Maksimum 81 ms 881 ms 

Gjennomsnittlig 23 ms 225 ms 

 

Tabell 4: Data fra oppkoblingstest. 

 

 

5.2  Inaktivitetstest 

 

Inaktivitetstest tester en kobling etter en gitt tid. Dette er av interesse fordi et brukerprogram 

kan for eksempel være kommandobasert, og det kan ta tid for brukeren å legge inn data. 

Andre grunner kan være at programmet skal utføre tidkrevende prosesser eller at brukeren er 

inaktiv over en tidsperiode. Det er viktig at koblingen ikke brytes og at programmet ikke 

terminerer med en feil etter kort tid. Dette kan føre til at progresjon forsvinner og kan føre til 

irritasjon på grunn av at programmet må kjøres på nytt.  

 

Test-programmet kobler til robot-kontroller og logger på, for så å vente en gitt tid før en 

variabel av RAPID-datatypen num oppdateres. Ventetidene som er valgt er 15, 30 og 60 
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minutter. Det er ikke valgt å teste med ventetider utover dette da det er sett på som godt nok 

om en kobling fungerer opptil en time. 

 

I frontend RWS så vil koblingen være borte da cookie vil utløpe. Det er dermed interessant å 

se om koblingen kan automatisk etableres igjen uten problem i det en variabel skal oppdateres 

etter den spesifiserte tiden. Om dette er mulig så vil koblingen klassifiseres som OK. 

 

 

 Frontend RWS Frontend PCSDK 

15 minutter OK OK 

30 minutter OK OK 

60 minutter OK OK 

 

Tabell 5: Resultatet av inaktivitetstestingen. 

 

 

5.3  Koblingspålitelighet 

 

Koblingspålitelighetstest skal teste om koblingen til kontrolleren er robust. Denne testen 

tegner en blomst med robot der ett og ett punkt blir kalkulert, og oppdatert i RAPID-

programmet på kontrolleren. Robot går til hvert punkt som blir kalkulert. Koordinatene 

kalkuleres med disse formlene: 

 

𝑋 = 𝑎𝑚𝑝𝑙𝑖𝑡𝑢𝑑𝑒 ∗  cos (𝑘𝜃)cos (𝜃) 

𝑌 = 𝑎𝑚𝑝𝑙𝑖𝑡𝑢𝑑𝑒 ∗  cos (𝑘𝜃)sin (𝜃) 

 

Variabelen k spesifiserer hvor mange blader blomsten har. Om k er et partall så blir det tegnet 

2k blader. Hvis k er et oddetall så blir det tegnet k blader. I testen er k satt til fire. Theta er den 

nåværende graden og økes for hvert punkt som kalkuleres. Den starter på null og går opp til 

360 grader når k er et partall. Når k er et oddetall så går den fra null til 180 grader. Theta blir 

inkrementert med to grader om gangen, og når theta har maks antall grader så er en blomst 

tegnet. Amplitude er en faktor som spesifiserer hvor lange bladene skal være og er satt til 100. 

 

I RAPID-programmet er en boolsk variabel definert for å indikerer om roboten tegner. Det er 

også definert en boolsk variabel som indikerer om robot venter på et nytt punkt. I Python blir 

disse sjekket kontinuerlig og oppdatert. 
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Ved å tegne en blomst på denne måten blir koblingen brukt kontinuerlig over en tidsperiode. 

Python sjekker variablene i RAPID programmet kontinuerlig, og gir nye koordinater til robot 

basert på hva de boolske variablene indikerer.  

 

Denne testen skal se om koblingen ble brutt eller om feil forekommer etter hvert som 

kommunikasjon pågår.  

 

 Frontend RWS Frontend PCSDK 

En blomst OK OK 

To blomster OK OK 

Tre blomster OK OK 

Ti blomster OK OK 

 

Tabell 6: Resultatet av koblingspålitelighetstest. 

 

 

5.4  Responstider 

 

Det er implementert tre responstidtester. Disse testene skal avdekke hvilket API som har 

lavest responstider. Først er det testet hvor lang tid det tar å endre en num. Deretter er det 

testet hvor lang tid det tar å endre to elementer i en liste av num. Til slutt er det testet hvor 

lang tid det tar å endre fire elementer i en liste av num. Disse tre testene er kjørt 100 ganger 

hver og tiden er tatt ved å bruke Python-biblioteket time med funksjonen clock(). 
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Figur 19: Graf med responstider ved endring av num. 

 

 

 

 Frontend RWS Frontend PCSDK 

Minimum 9 ms 6 ms 

Maksimum 61 ms 34 ms 

Gjennomsnittlig 17 ms 9 ms 

 

Tabell 7: Data fra responstidtest ved endring av num. 
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Figur 20: Graf med responstider ved endring av to elementer i en num liste. 

 

 

 Frontend RWS Frontend PCSDK 

Minimum 19 ms 6 ms 

Maksimum 131 ms 55 ms 

Gjennomsnittlig 35 ms 10 ms 

 

Tabell 8: Data fra responstidtest ved endring av to elementer i en num liste. 
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Figur 21: Graf med responstider ved endring av fire elementer i en num liste. 

 

 

 Frontend RWS Frontend PCSDK 

Minimum 20 ms 6 ms 

Maksimum 58 ms 39 ms 

Gjennomsnittlig 28 ms 9 ms 

 

Tabell 9: Data fra responstidtest ved endring av fire elementer i en num liste. 

 

 

5.5  Kjøretider til blomsterprogram 

 

Blomsterprogrammet er det samme programmet som ble kjørt under 

koblingspålitelighetstesten. Det skal brukes til å sammenligne kjøretiden til API-ene.  

Det ble tegnet tre blomster. Tiden ble målt med Python-biblioteket time slik som beskrevet 

tidligere. 
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 Frontend RWS Frontend PCSDK 

Test en 161 sekunder 141 sekunder 

Test to 164 sekunder 135 sekunder 

Test tre 164 sekunder 135 sekunder 

 

Tabell 10: Resultatet av kjøretider til blomsterprogram. 
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6. Diskusjon 
 

 

Dette kapittelet vil først diskutere resultatene som er presentert ovenfor. Deretter blir det 

utført en SWOT-analyse av API-ene for å oppsummere og sammenligne dem. Til slutt blir det 

presentert hva som kan være videre arbeid.  

 

6.1  Diskusjon av resultatene 

 

Oppkoblingstider 

 

Fra grafen og tabellen i delkapittel 5.1 kommer det frem at frontend RWS har en lavere 

oppkoblingstid sammenlignet med frontend PCSDK. Maksimum i frontend RWS er lavere 

enn minimum i frontend PCSDK. Ut i fra gjennomsnittet er oppkoblingstiden med frontend 

PCSDK nesten ti ganger høyere. Grunnen til den store forskjellen i oppkoblingstider er fordi 

frontend PCSDK må gjøre mer arbeid før oppkoblingen er utført. Først må det bli skannet for 

kontrollere på nettverket, for så å koble til den ønskede kontrolleren. Deretter må det logges 

inn med en bruker. Det må utføres tre funksjonskall før oppkoblingen er utført. I frontend 

RWS er det kun nødvendig med ett funksjonskall til den spesifiserte kontrolleren med 

brukeren som skal logges inn. I grafen har frontend PCSDK høyere oppkoblingstid i første 

forsøk. Selv om testen ble kjørt flere ganger så var alltid det første forsøket høyere enn resten 

av forsøkene. Med stor sannsynlighet er det lastingen av DLL-filene som det blir referert til i 

kildekoden som resulterer i høyere oppkoblingstid. Dette medfører at et program som utfører 

oppkobling en gang, alltid vil få maksimum oppkoblingstid. Om et program skal koble til 

kontroller flere ganger så kan oppkoblingstidene bli lavere slik som i grafen, fordi DLL-filene 

allerede er lastet. Testen viser at frontend RWS har lavere oppkoblingstider enn frontend 

PCSDK. 

 

Inaktivitetstest 

 

Tabellen i delkapittel 5.2 viser at det ikke vil oppstå problem om et program ikke 

kommuniserer kontinuerlig med robot-kontroller. Det er mulig å lage programmer som 

kommuniserer sjeldent, eller programmer som bruker en del tid før det sender noe til 

kontroller etter oppkobling. Selv om det ikke er testet med ventetid over 60 minutter så er det 

stor sannsynlighet for at det også vil fungere. Det viser seg at både frontend RWS og frontend 

PCSDK gir samme resultat og er dermed like i denne testen. 
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Koblingspålitelighet 

 

API-ene fikk resultatet ok i alle forsøkene. Frontend PCSDK utførte testene uten problemer 

og fikk ok som resultat. Frontend RWS hadde en begrensning. Blomstene ble tegnet og 

resultatet ble ok, men problemet er at roboten stoppet opp og ventet en stund før den fortsatte 

å tegne. Det skjedde tilfeldig, men som regel etter at roboten hadde tegnet en liten stund. 

Under det ene forsøket ble feilmeldingen «A connection attempt failed because the connected 

party did not properly respond after a period of time, or established connection failed because 

connected host has failed to respond» returnert, og etter en liten stund fortsatte roboten. Under 

testing på virtuell robot har det samme hendt bare at feilmelding tilsa at buffer er overfylt. 

Med stor sannsynlighet skjer det samme på reell robot når feilmeldingen ovenfor blir 

returnert. Robot-kontroller kan ikke ta imot flere forespørsler. For å teste dette ble det lagt inn 

en vilkårlig ventetid på 100 ms mellom hver gang det blir sjekket om robot er klar for et nytt 

punkt. Dette førte til at roboten ikke stoppet opp over en lengre periode, og ingen 

feilmeldinger oppstod. Det er dermed viktig å ikke overfylle buffer med forespørsler når det 

sjekkes for forandring på robot. Det må sjekkes i intervaller. Intervalltiden må angis basert på 

hva som utføres på robot. Det viktigste er at robot får tid til å behandle alle forespørslene. 

Denne testen viser at frontend PCSDK er mer robust. 

 

For å unngå at robot-kontroller blir overbelastet av forespørsler så er det korrekt å bruke Web 

Sockets i frontend RWS. Web Sockets åpner for muligheten til å abonnere på blant annet 

variabler. Om en variabel blir forandret så får programmet vite det over en kanal slik at 

spørring i intervaller blir unødvendig. Web Sockets er utforsket men ikke implementert fordi 

ingen god løsning er funnet. Løsningene ville komplisert frontend RWS for brukeren, noe 

som ikke var ønskelig. 

 

Responstider 

 

Ved endring av num har frontend RWS i de fleste forsøk høyere responstid enn frontend 

PCSDK. Frontend PCSDK har lavest minimum og maksimum responstid. Maksimum 

responstid til frontend RWS er opptil to ganger høyere. Den viktigste målingen er 

gjennomsnittlig responstid fordi kommunikasjon med robot utføres kontinuerlig. 

Gjennomsnittlig skiller det en del. Frontend PCSDK er nesten dobbelt så raskt over 100 

forsøk ved endring av num. Dette fører til at frontend PCSDK er best i dette scenariet. 
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Ved endring av to elementer i en num liste har frontend RWS også her høyere responstider i 

de fleste forsøk. Minimum responstid er litt over tre ganger høyere for frontend RWS 

sammenlignet med frontend PCSDK. Maksimum responstid er over to ganger høyere og 

gjennomsnittlig responstid er over tre ganger høyere. Det er gjennomsnittlig responstid som er 

viktigst som nevnt ovenfor. Frontend PCSDK er bedre i dette scenariet også. 

 

Ved endring av fire elementer i en num liste så har frontend PCSDK også i dette scenariet 

lavere responstider enn frontend RWS. Minimums responstid er over tre ganger høyere for 

frontend RWS. Maksimum responstid er ca. 45 % høyere og gjennomsnittlig responstid er 

over tre ganger høyere. 

 

Basert på alle scenariene konkluderes det at frontend PCSDK har de beste responstidene. 

Frontend PCSDK har både lavest minimum, maksimum og gjennomsnittlig responstid i alle 

scenarier. Grafene til hvert API har varierende responstider og variasjonen mellom forsøkene 

kan skyldes at testingen ble utført på trådløs tilkobling. En trådløs tilkobling kan påvirkes av 

faktorer som avstand, dekning og interferens. Overvåkningen av datamaskinen viste ikke tegn 

til at andre applikasjoner hadde innvirkning på resultatene.  

 

Kjøretider til blomsterprogram 

 

Frontend PCSDK var raskest som forventet. Grunnen til det er fordi den største delen av 

programmet omhandler å kommunisere med robot-kontroller. Når det gjelder responstider så 

er frontend PCSDK raskest slik som resultatet fra tidligere testing viser. Oppkobling til 

kontroller utføres bare en gang, og det er i det tilfellet frontend RWS er raskest med god 

margin. Under kontinuerlig kommunikasjon med robot-kontroller er det også verdt å påpeke 

at robot kan stoppe en stund, ved at buffer blir overfylt ved bruk av frontend RWS. Dette er 

beskrevet i koblingspålitelighetstesten. I denne testen er det ikke lagt inn ventetid mellom 

hver gang en variabel sjekkes på robot-kontroller. Dette ville ført til enda lenger kjøretid med 

frontend RWS.  

 

6.2  Analyse av API-ene 

 

Det er utført en SWOT-analyse på API-ene for å liste styrker, svakheter, muligheter og 

trusler.  Analysen skal gi en ryddig oppsummering av API-ene. 
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Frontend PCSDK 

 

 

Styrker Svakheter 

 Robust. 

 Gode responstider. 

 Enklere å bruke. 

 Plattform-avhengig. 

 Problemer med 

tredjepartsbiblioteker. 

 Vanskelig å installere 

tredjepartsbiblioteker. 

 Høyere oppkoblingstid enn frontend 

RWS. 

Muligheter Trusler 

 Mono.  

 

Tabell 11: Analyse av frontend PCSDK. 

 

 

Frontend RWS 

 

 

Styrker Svakheter 

 Plattform-uavhengig. 

 God støtte for tredjepartsbiblioteker. 

 Lavere oppkoblingstid enn frontend 

PCSDK. 

 Vanskeligere å implementere på 

grunn av cookie. 

 Ikke like robust som frontend 

PCSDK. 

 Høyere responstider. 

 Vanskeligere å bruke på grunn av 

flere argumenter i funksjonene. 

 Robot Web Services er nytt og 

dokumentasjonen er enda 

mangelfull. 

Muligheter Trusler 

 Styre robot eksternt på grunn av 

Robot Web Services. 

 Uønskede kan koble til robot på 

grunn av Robot Web Services. 

 

Tabell 12: Analyse av frontend RWS. 

 

 

Testingen resulterte i at frontend PCSDK er et mer robust API med gode responstider 

sammenlignet med frontend RWS. Det er også lettere å bruke fordi funksjonene ikke tar inn 

like mange argumenter. I tillegg er det ingen cookie som må behandles riktig. Svakhetene til 

frontend PCSDK er plattform-avhengighet til Windows på grunn av at PC SDK er bygget på 

.NET. Oppkoblingstiden er også høyere fordi DLL-filene til PC SDK må lastes. I tillegg er 

det problem med tredjepartsbibliotekstøtte i IronPython. Grunnen er fordi 

tredjepartsbiblioteker kan bruke CPython-moduler som ikke er en del av IronPython. CPython 
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er den originale Python implementasjonen [41]. For å installere tredjepartsbiblioteker må 

kommandovinduet brukes i Windows. Installasjon av for eksempel tredjepartsbiblioteket 

Coverage.py resulterte i problemer. Det ble løst ved at installasjonsverktøyene pip og 

setuptools ble slettet fra installasjonsmappen til IronPython, og en eldre versjon av disse ble 

installert. Dette førte til at installasjon av biblioteker er mulig. Selv om Coverage.py ble 

installert riktig så oppstod det feilmeldinger når funksjoner ble kalt.  

 

Plattform-uavhengighet kan oppnås ved å bruke Mono-rammeverket. Mono åpner for 

muligheten til å kjøre IronPython på Linux og Mac OS X [42].  

 

En av styrkene til frontend RWS er plattform-uavhengighet. Det er mulig å kjøre på Linux og 

Mac OS X uten ekstra arbeid. Det er også god støtte for tredjepartsbiblioteker på grunn av at 

Python er brukt. Svakheten er at det er vanskeligere å implementere og bygge videre på dette 

API-et fordi cookie må håndteres i implementasjonen. Brukeren må også gi inn flere 

argumenter i funksjonene på grunn av at Robot Web Services og REST er tilstandsløse. På 

grunn av at Web Sockets ikke er implementert så er det også mindre robust sammenlignet med 

frontend PCSDK.  

 

Dokumentasjonen til Robot Web Services kan være mangelfull fordi det er nytt og kom ut 

med RobotWare versjon 6.0. Det er funnet feil der HTTP-responskoden som ble returnert fra 

kontroller ikke er den som er spesifisert i dokumentasjonen. Dette kan føre til at det er 

vanskeligere å arbeide med Robot Web Services. PC SDK er enklere å bruke da 

dokumentasjonen er god og lett å søke i.  

 

Robot Web Services åpner for muligheten til å styre robot fra en ekstern lokasjon. Det som 

forutsettes er at roboten er koblet til internett. Herav følger en trussel der uønskede kan trenge 

seg inn og få tak i informasjon eller ta styring over robot. Angrep som denial of service (DoS) 

kan også utføres mot robot ved å overbelaste kontrolleren slik at robot blir utilgjengelig. Hvis 

roboten er i automatisk modus så kan inntrenger utføre handlinger uten godkjenning. Manuell 

modus utelukker dette da handlinger må godkjennes. Ved å kun koble roboten til et intranett 

så kan Robot Web Services brukes lokalt uten eksterne trusler. 
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6.3  Videre arbeid 

 

Det er mye som kan gjøres i videre arbeid. Implementasjonen har stort sett tatt for seg RAPID 

del. API-ene kan utvides til å ta i bruk andre deler av robot-kontroller. Eksempler på andre 

deler er event log og IO system. Utvidelsen må basere på hvilken informasjon som er ønskelig 

å kunne behandle. 

 

For å gjøre frontend RWS mer robust så kan det implementeres Web Sockets. Som nevnt 

tidligere så ble det ikke funnet en god løsning på dette uten å gjøre API-et mer avansert for 

brukeren. Noe som ikke var ønskelig.  

 

Frontend PCSDK er låst til Windows. Som allerede nevnt åpner Mono for muligheten til å 

bruke IronPython på Linux og Mac OS X. Det er dermed mulig å gjøre API-et plattform-

uavhengig, noe som ville opphevet en av de store svakhetene. Mono er ikke blitt utforsket i 

denne avhandlingen. 

 

For å gjøre API-ene bedre er det mulig å videreutvikle basert på tilbakemeldinger fra brukere. 

API-ene er ikke brukertestet. Dette kan være med å bidra til enda mer brukervennlige API-er. 
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7. Konklusjon 

 
 

API-ene forenkler kommunikasjon med robot og åpner for å kunne lage programmer raskere 

uten å måtte ha kunnskap om PC SDK eller Robot Web Services. Det som forutsettes er 

grunnleggende kunnskap om Python og ABB-roboter. Det som bestemmer hvilket API som er 

best må baseres på hva brukeren krever. Hvis Windows er den eneste plattformen som skal 

støttes og tredjepartsbiblioteker ikke er nødvendig så er frontend PCSDK det beste 

alternativet. Begrunnelsen er at det er mer robust, noe som er funnet gjennom testing. Om det 

dermed er ønskelig med plattform-uavhengighet og god støtte for tredjepartsbiblioteker så er 

frontend RWS det eneste alternativet. Dette er et godt alternativ, men det er viktig å ikke 

overbelaste robot-kontroller. 
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RobotStudio/Solutions/Rudolf/Systems/IRB_140_6kg_0.81m/INTERNAL/RAPID/PRG1/000562C8

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







RobotStudio/Solutions/Rudolf/Systems/IRB_140_6kg_0.81m/INTERNAL/RAPID/PRG1/000562C9

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







RobotStudio/Solutions/Rudolf/Systems/IRB_140_6kg_0.81m/INTERNAL/RAPID/PRG1/000562CA

%%%
  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






RobotStudio/Solutions/Rudolf/Systems/IRB_140_6kg_0.81m/INTERNAL/RAPID/PRG1/000562CB


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







RobotStudio/Solutions/Rudolf/Systems/IRB_140_6kg_0.81m/INTERNAL/RAPID/PRG1/000562CC

%%%
  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









RobotStudio/Solutions/Rudolf/Systems/IRB_140_6kg_0.81m/INTERNAL/RAPID/PRG1/000562CD

%%%
  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









RobotStudio/Solutions/Rudolf/Systems/IRB_140_6kg_0.81m/INTERNAL/RAPID/PRG1/00CB34C2

MODULE CalibData
	PERS tooldata UISpenholder:=[TRUE,[[0,0,110],[1,0,0,0]],[1,[0,0,1],[1,0,0,0],0,0,0]];
	TASK PERS wobjdata wobjTable:=[FALSE,TRUE,"",[[148.205165694,556.699123074,10],[1,0,0,0]],[[0,0,0],[1,0,0,0]]];
ENDMODULE






RobotStudio/Solutions/Rudolf/Systems/IRB_140_6kg_0.81m/INTERNAL/RAPID/PRG1/00CB34C3

MODULE MainModule
    ! DO NOT EDIT THIS PROGRAM.
    
    ! Constants checked when integration testing in Python
    CONST num const_number := 1000;
    CONST bool const_boolean := TRUE;
    CONST jointtarget const_jtarget := [[0,0,0,10,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]];
    CONST robtarget const_rtarget := [[10,10,10],[0,0,1,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]];
    CONST speeddata const_basespeed := v10;
    CONST speeddata const_speed := [20,1000,5000,1000];
    CONST tooldata const_tool := [TRUE,[[10,10,10],[0,0,1,0]],[1,[0,0,1],[1,0,0,0],0,0,0]];
    CONST wobjdata const_wobj := [FALSE,TRUE,"",[[10,10,10],[1,0,0,0]],[[10,10,10],[1,0,0,0]]];
    CONST zonedata const_basezone := z0;
    CONST zonedata const_zone := [FALSE,0.3,0.3,0.3,0.5,0.3,0.5];
    
    ! Variables edited when integration testing in Python
    VAR num var_number := 0;
    VAR bool var_boolean := TRUE;
    VAR num var_array{3};
    VAR jointtarget var_jtarget := [[0,0,0,10,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]];
    VAR robtarget var_rtarget := [[10,10,10],[0,0,1,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]];
    VAR speeddata var_basespeed := v10;
    VAR speeddata var_speed := [20,1000,5000,1000];
    VAR tooldata var_tool := [TRUE,[[10,10,10],[0,0,1,0]],[1,[0,0,1],[1,0,0,0],0,0,0]];
    VAR wobjdata var_wobj := [FALSE,TRUE,"",[[10,10,10],[1,0,0,0]],[[10,10,10],[1,0,0,0]]];
    VAR zonedata var_basezone := z0;
    VAR zonedata var_zone := [FALSE,0.3,0.3,0.3,0.5,0.3,0.5];
ENDMODULE






RobotStudio/Solutions/Rudolf/Systems/IRB_140_6kg_0.81m/INTERNAL/RAPID/PRG1/017C15D1

MODULE MainModule

    CONST robtarget Target_10:=[[0,0,70],[0,1,0,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]];
    CONST jointtarget jCalib:= [[0,0,0,0,10,0],[9E9,9E9,9E9,9E9,9E9,9E9]];
    
    VAR speeddata speed := v500;
    VAR zonedata zone := z0;
    VAR num x := 0;
    VAR num y := 0;
    VAR num z := 30;
    VAR bool sim_started := FALSE;
    VAR bool run := TRUE;
    VAR bool drawing := FALSE;
    VAR bool new_point := FALSE;
    
    PROC Main()
        MoveAbsJ jCalib,v100,zone,UISpenholder\WObj:=wobjTable;
        sim_started := TRUE;
        MoveL Target_10, speed, zone, UISpenholder\WObj:=wobjTable;
        WHILE run DO
            IF new_point THEN
                drawing := TRUE;
                MoveL Offs(Target_10, x, y, z), speed, zone, UISpenholder\WObj:=wobjTable;
                drawing := FALSE;
                new_point := FALSE;
            ENDIF
        ENDWHILE
        sim_started := FALSE;
    ENDPROC
ENDMODULE
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MODULE CalibData
	PERS tooldata UISpenholder:=[TRUE,[[0,0,110],[1,0,0,0]],[1,[0,0,1],[1,0,0,0],0,0,0]];
	TASK PERS wobjdata wobjTable:=[FALSE,TRUE,"",[[148.205165694,556.699123074,10],[1,0,0,0]],[[0,0,0],[1,0,0,0]]];
ENDMODULE
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#
# 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.

ifvc -label NO_R11
invoke -entry fpgar11_init
#NO_R11

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 
getkey -id "ASCIILogMedia" -var 10 strvar $ANSWER -errlabel NO_ASCII_LOG
uprobe_init -points 500000 -pretrig_points 45000 -trace_buf_sz 10000000
goto -label NEXT_STEP
#NO_ASCII_LOG 
uprobe_init -points 50000 -pretrig_points 45000 -trace_buf_sz 10000
#NEXT_STEP 
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

ifvc -label VC_NO_CLOCK_PROBE
invoke2 -entry sysdmp_periodic_os_clock_event_probe -format void
#VC_NO_CLOCK_PROBE

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
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 rol
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

# Early safety initialization
invoke2 -entry safety_init -format void

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

task -slotname sismats -slotid 63 -pri 106 -vwopt 0x1c -stcks 12500 \
-entp sismats -auto 

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 66000 \
-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

###########################################		
# 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
# Add C++ memory pool info to system dump service
sysdmp_add -show RobotWare_Memory_Pool_ShowInfoForAllPoolsInSysDmp

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"

# Create iPM process and start cyclic evaluation if needed
invoke -entry rlcyclic_start

# 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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"""
The communication module has communication with robot through Robot Web Services. Robot Web Services uses REST to
identify resources and HTTP to communicate.
"""

import requests
import requests.cookies
from requests.auth import HTTPDigestAuth


def connect_robot_with_ipaddr_and_user(ipaddress, username, password):
    """
    Connects to a robot with the specified ip address, username and password.
    Local means the VC.

    Input:
        String: IP address
        String: username
        String: password
    Output:
        Boolean: Indicates if connection to robot was successful.
        String: Message with the outcome
        Requests.auth.HTTPDigestAuth: digest_auth
        Requests.cookies.RequestsCookieJar: cookies
    Examples:
        None
    """
    if isinstance(ipaddress, basestring) and isinstance(username, basestring) and isinstance(password, basestring):
        # Inserts ip address into the url
        if ipaddress.lower() == 'local':
            url = 'http://{0}/rw/system?json=1'.format('localhost:80')
        else:
            url = 'http://{0}/rw/system?json=1'.format(ipaddress.lower())
        digest_auth = HTTPDigestAuth(username, password)
        try:
            response = requests.get(url, auth=digest_auth)
            if response.status_code == 200:
                # Gets the system information
                rob_info_dict = response.json()['_embedded']['_state'][0]
                rob_info = 'System name: %s, Controller Version: %s' % \
                           (rob_info_dict['name'], rob_info_dict['rwversion'])
                return True, rob_info, digest_auth, response.cookies
            else:
                err = 'Something went wrong. Status code: ' + str(response.status_code)
                return False, err, None, None
        except Exception, err:
            return False, err, None, None
    else:
        err = 'Something wrong with arguments. Needs to be string.'
        return False, err, None, None


def connect_robot_with_ipaddr_def_user(ipaddress):
    """
    Connects to a robot with the specified ip address and default user.
    Local means the VC.

    Input:
        String: IP address
    Output:
        Boolean: Indicates if connection to robot was successful.
        String: Message with the outcome
        Requests.auth.HTTPDigestAuth: digest_auth
        Requests.cookies.RequestsCookieJar: cookies
    Examples:
        None
    """
    if isinstance(ipaddress, basestring):
        # Inserts ip address into the url
        if ipaddress.lower() == 'local':
            url = 'http://{0}/rw/system?json=1'.format('localhost:80')
        else:
            url = 'http://{0}/rw/system?json=1'.format(ipaddress.lower())
        digest_auth = HTTPDigestAuth('Default User', 'robotics')
        try:
            response = requests.get(url, auth=digest_auth)
            if response.status_code == 200:
                # Gets the system information
                rob_info_dict = response.json()['_embedded']['_state'][0]
                rob_info = 'System name: %s, Controller Version: %s' % \
                           (rob_info_dict['name'], rob_info_dict['rwversion'])
                return True, rob_info, digest_auth, response.cookies
            else:
                err = 'Something went wrong. Status code: ' + str(response.status_code)
                return False, err, None, None
        except Exception, err:
            return False, err, None, None
    else:
        err = 'Something wrong with argument. Needs to be string.'
        return False, err, None, None


def logoff_robot_controller(ipaddress, cookies):
    """
    Log off the robot controller and disposes of the cookies.

    Input:
        String: IP address
        Requests.cookies.RequestsCookieJar: cookies
    Output:
        Boolean: Indicates if successful or not
        String: Message with the outcome
    Examples:
        None
    """
    if isinstance(ipaddress, basestring) and isinstance(cookies, requests.cookies.RequestsCookieJar):
        if ipaddress.lower() == 'local':
                url = 'http://{0}/logout'.format('localhost:80')
        else:
                url = 'http://{0}/logout'.format(ipaddress.lower())
        try:
            response = requests.get(url, cookies=cookies)
            # Error logging out because user is already logged out.
            if response.status_code == 401 or response.status_code == 400:
                return True, 'Already logged out.'
            # If user is not logged out then logout successful.
            elif response.status_code == 200:
                return True, 'Logout successful.'
            else:
                return False, 'Logout failed. ' + str(response.status_code)
        except Exception, err:
            return False, err
    else:
        err = 'Something wrong with arguments.'
        return False, err







Kildekode/ABB Robot API PC SDK/frontendPCSDK/com/communication.py

"""
The communication module has basic functions for initial communication with robot through ABB PC SDK.
"""

import os

# Path to the folder with DLL
file_path = os.path.realpath(__file__)
temp = file_path.split('frontendPCSDK')
dll_path = temp[0] + 'ABB_PCSDK_DLL\ABB.Robotics.Controllers.PC.dll'

import clr
clr.AddReferenceToFileAndPath(dll_path)

import ABB.Robotics.Controllers as ctrlrs


def discover_controllers_on_network():
    """
    Scans the network for controllers.

    Input:
        None
    Output:
        ABB.Robotics.Controllers: Controllers found on the network
    Examples:
        None
    """
    net_scan = ctrlrs.Discovery.NetworkScanner()
    net_scan.Scan()
    controllers = net_scan.Controllers
    for controller in controllers:
        print("System name: " + str(controller.SystemName),
              "System ID: " + str(controller.SystemId),
              "IP Address: " + str(controller.IPAddress),
              "Controller Version: " + str(controller.Version))
    return controllers


def connect_robot_with_name(controllers, robot_name):
    """
    Creates a controller instance based on the robot name.

    Input:
        ABB.Robotics.Controllers: controllers
        String: robot_name
    Output:
        ABB.Robotics.Controllers.Controller OR None: Output depends on if the connection is successful or not.
        String: Message with the outcome
        Boolean: Indicates if the controller was found and connected to.
    Examples:
        None
    """
    controller_found = False
    try:
        for controller in controllers:
            if robot_name.lower() == str(controller.SystemName).lower():
                ctrl = ctrlrs.ControllerFactory.CreateFrom(controller)
                controller_found = True
                msg = 'Found controller with name: ' + robot_name
                return ctrl, msg, controller_found
        msg = 'Could not find controller with name: ' + robot_name
        return None, msg, controller_found
    except Exception, err:
        return None, err, controller_found


def connect_robot_with_ipaddr(controllers, ipaddress):
    """
    Creates a controller instance based on the specified IP address. If no controller can be found
    with the specified IP address the controller instance will not be created.

    Input:
        ABB.Robotics.Controllers: controllers
        String: ipaddress
    Output:
        ABB.Robotics.Controllers.Controller OR None: Output depends on if the connection is successful or not.
        String: Message with the outcome
        Boolean: Indicates if the controller was found and connected to.
    Examples:
        None
    """
    controller_found = False
    try:
        for controller in controllers:
            if ipaddress == str(controller.IPAddress):
                ctrl = ctrlrs.ControllerFactory.CreateFrom(controller)
                controller_found = True
                msg = 'Found controller with specified IP address: ' + ipaddress
                return ctrl, msg, controller_found
        msg = 'Could not find controller with the specified IP address: ' + ipaddress
        return None, msg, controller_found
    except Exception, err:
        return None, err, controller_found


def disconnect_robot_controller(controller):
    """
    Disconnects from the robot controller.

    Input:
        ABB.Robotics.Controllers.Controller: controller
    Output:
        Boolean: Indicates if disconnect is successful
        String: Message with the outcome
    Examples:
        None
    """
    try:
        controller.Dispose()
        msg = 'Disconnect successful'
        return True, msg
    except Exception, err:
        return False, err


def is_connected_to_controller(controller):
    """
    Checks if there is a connection to the controller

    Input:
        ABB.Robotics.Controllers: controller
    Output:
        Boolean|String: Indicates if connected or error
    Examples:
        None
    """
    try:
        if controller.Connected == 1:
            return True
        else:
            return False
    except Exception, err:
        return err
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"""
Integration test to test communication functionality towards the virtual controller.
RobotStudio must run with the RAPID test program made for the integration tests
"""

import unittest
import sys

import frontendPCSDK.com.communication as com


class CommunicationTest(unittest.TestCase):

    controller = None
    # Change robot name if a different robot name is used.
    robot_name = 'IRB_140_6kg_0.81m'

    # Preparing test
    def setUp(self):
        """ Setting up for test """

    # Ending test
    def tearDown(self):
        """ Cleaning after test """

        test_desc = self.shortDescription()
        if test_desc == 'Tests connect_robot_with_name with correct input data.':
            _, _ = com.disconnect_robot_controller(self.controller)
        elif test_desc == 'Tests connect_robot_with_ipaddr with correct input data.':
            _, _ = com.disconnect_robot_controller(self.controller)
        elif test_desc == 'Tests is_connected_to_controller with correct input data.':
            _, _ = com.disconnect_robot_controller(self.controller)

    # Tests connect_robot_with_name with correct input data.
    def test_connect_robot_with_name_correct(self):
        """ Tests connect_robot_with_name with correct input data """
        controllers = com.discover_controllers_on_network()
        self.controller, _, connected = com.connect_robot_with_name(controllers, self.robot_name)
        self.assertTrue(connected)

    # Tests connect_robot_with_name with incorrect input data
    def test_connect_robot_with_name_incorrect(self):
        """ Tests connect_robot_with_name with incorrect input data """
        controllers = com.discover_controllers_on_network()
        # Checks if wrong input for robot_name.
        self.controller, res, connected = com.connect_robot_with_name(controllers, True)
        self.assertIsInstance(res, Exception)
        # Checks if wrong input for the discovered controllers.
        self.controller, res, connected = com.connect_robot_with_name(10, self.robot_name)
        self.assertIsInstance(res, Exception)

    # Tests connect_robot_with_ipaddr with correct input data.
    def test_connect_robot_with_ipaddr_correct(self):
        """ Tests connect_robot_with_ipaddr with correct input data. """
        controllers = com.discover_controllers_on_network()
        self.controller, _, connected = com.connect_robot_with_ipaddr(controllers, '127.0.0.1')
        self.assertTrue(connected)

    # Tests connect_robot_with_ipaddr with incorrect input data.
    def test_connect_robot_with_ipaddr_incorrect(self):
        """ Tests connect_robot_with_ipaddr with incorrect input data. """
        controllers = com.discover_controllers_on_network()
        # Checks if wrong input for robot_name.
        self.controller, res, connected = com.connect_robot_with_ipaddr(controllers, True)
        self.assertIsInstance(res, Exception)
        # Checks if wrong input for the discovered controllers.
        self.controller, res, connected = com.connect_robot_with_ipaddr(10, '127.0.0.1')
        self.assertIsInstance(res, Exception)

    # Tests disconnect_robot_controller with correct input data.
    def test_disconnect_robot_controller_correct(self):
        """ Tests disconnect_robot_controller with correct input data. """
        controllers = com.discover_controllers_on_network()
        self.controller, _, connected = com.connect_robot_with_ipaddr(controllers, '127.0.0.1')
        if not connected:
            print 'Couldn\'t connect to controller. Test will not be run'
            sys.exit()
        is_disconnected, _ = com.disconnect_robot_controller(self.controller)
        self.assertTrue(is_disconnected)

    # Tests disconnect_robot_controller with incorrect input data.
    def test_disconnect_robot_controller_incorrect(self):
        """ Tests disconnect_robot_controller with incorrect input data. """
        is_disconnected, _ = com.disconnect_robot_controller(True)
        self.assertFalse(is_disconnected)

    # Tests is_connected_to_controller with correct input data.
    def test_is_connected_to_controller_correct(self):
        """ Tests is_connected_to_controller with correct input data. """
        controllers = com.discover_controllers_on_network()
        self.controller, _, connected = com.connect_robot_with_ipaddr(controllers, '127.0.0.1')
        if not connected:
            print 'Couldn\'t connect to controller. Test will not be run'
            sys.exit()
        res = com.is_connected_to_controller(self.controller)
        self.assertTrue(res)

    # Tests is_connected_to_controller with incorrect input data.
    def test_is_connected_to_controller_incorrect(self):
        """ Tests is_connected_to_controller with incorrect input data. """
        res = com.is_connected_to_controller(10)
        self.assertIsInstance(res, Exception)
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"""
Integration test to test communication functionality towards the virtual controller.
RobotStudio must run with the RAPID test program made for the integration tests
"""

import unittest
import sys

##### Used when testing statement and branch coverage. ########
# sys.path.insert(1, 'C:\Users\Marius Vasshus\Dropbox\Programmering\Python\Master\ABB Robot API Robot Web Services')
###############################################################

import frontendRWS.com.communication as com



class CommunicationTest(unittest.TestCase):

    cookies = None

    # Preparing test
    def setUp(self):
        """ Setting up for test """

    # Ending test
    def tearDown(self):
        """ Cleaning after test """

        test_desc = self.shortDescription()
        if test_desc == 'Tests connect_robot_with_ipaddr_and_user with correct input data.':
            com.logoff_robot_controller('local', self.cookies)
        elif test_desc == 'Tests connect_robot_with_ipaddr_def_user with correct input data.':
            com.logoff_robot_controller('local', self.cookies)

    # Tests connect_robot_with_ipaddr_and_user with correct input data.
    def test_connect_robot_with_ipaddr_and_user_correct(self):
        """ Tests connect_robot_with_ipaddr_and_user with correct input data. """
        connected, _, _, self.cookies = com.connect_robot_with_ipaddr_and_user('local', 'Default User', 'robotics')
        self.assertTrue(connected)

    # Tests connect_robot_with_ipaddr_and_user with incorrect input data
    def test_connect_robot_with_ipaddr_and_user_incorrect(self):
        """ Tests connect_robot_with_ipaddr_and_user with incorrect input data """
        # Checks if wrong ip address.
        _, err, _, _ = com.connect_robot_with_ipaddr_and_user('10', 'Default User', 'robotics')
        self.assertIsInstance(err, Exception)
        # Checks if wrong user name.
        _, err, _, _ = com.connect_robot_with_ipaddr_and_user('local', 'Wrong user', 'robotics')
        self.assertEqual(err, 'Something went wrong. Status code: 401')
        # Checks if wrong password
        _, err, _, _ = com.connect_robot_with_ipaddr_and_user('local', 'Default User', 'wrong')
        self.assertEqual(err, 'Something went wrong. Status code: 401')
        # Checks if wrong input.
        _, err, _, _ = com.connect_robot_with_ipaddr_and_user(10, 'Default User', 'wrong')
        self.assertEqual(err, 'Something wrong with arguments. Needs to be string.')
        _, err, _, _ = com.connect_robot_with_ipaddr_and_user('local', 10, 'wrong')
        self.assertEqual(err, 'Something wrong with arguments. Needs to be string.')
        _, err, _, _ = com.connect_robot_with_ipaddr_and_user('local', 'Default User', 10)
        self.assertEqual(err, 'Something wrong with arguments. Needs to be string.')

    # Tests connect_robot_with_ipaddr_def_user with correct input data.
    def test_connect_robot_with_ipaddr_def_user_correct(self):
        """ Tests connect_robot_with_ipaddr_def_user with correct input data. """
        connected, _, _, self.cookies = com.connect_robot_with_ipaddr_def_user('local')
        self.assertTrue(connected)

    # Tests connect_robot_with_ipaddr_def_user with incorrect input data.
    def test_connect_robot_with_ipaddr_def_user_incorrect(self):
        """ Tests connect_robot_with_ipaddr_def_user with incorrect input data. """
        # Checks if wrong ip address.
        _, err, _, _ = com.connect_robot_with_ipaddr_def_user('10')
        self.assertIsInstance(err, Exception)
        # Checks if wrong input.
        _, err, _, _ = com.connect_robot_with_ipaddr_def_user(10)
        self.assertEqual(err, 'Something wrong with argument. Needs to be string.')

    # Tests logoff_robot_controller with correct input data.
    def test_logoff_robot_controller_correct(self):
        """ Tests logoff_robot_controller with correct input data. """
        connected, _, _, self.cookies = com.connect_robot_with_ipaddr_def_user('local')
        if not connected:
            print 'Couldn\'t connect to controller. Test will not be run'
            sys.exit()
        is_logoff, _ = com.logoff_robot_controller('local', self.cookies)
        self.assertTrue(is_logoff)

    # Tests logoff_robot_controller with incorrect input data.
    def test_logoff_robot_controller_incorrect(self):
        """ Tests logoff_robot_controller with incorrect input data. """
        # Checks if input is wrong data
        _, err = com.logoff_robot_controller('local', 10)
        self.assertEqual(err, 'Something wrong with arguments.')
        _, err = com.logoff_robot_controller(10, self.cookies)
        self.assertEqual(err, 'Something wrong with arguments.')
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"""
Module handling one dimensional arrays in RAPID. This module only supports editing and writing rapid type num.
"""


import unicodedata

import requests
import requests.auth
import requests.cookies


def get_length(response_dict):
    """
    Gets the length of array and returns it. Only shows the length of first dimension.

    Input:
        Dictionary: response_dict
    Output:
        Int|String: Output depends on if it is possible to get the length or not
    Examples:
        None
    """
    try:
        if int(response_dict['ndim']) >= 1:
            # Formatting the length.
            length = response_dict['dim']
            # Converts from unicode to normalized string
            length = unicodedata.normalize('NFKD', length).encode('ascii', 'ignore')
            length_list = length.split(' ')
            return int(length_list[0])
        else:
            err = 'The input is not an array.'
            return err
    except Exception, err:
        return err


def get_dimensions(response_dict):
    """
    Gets the dimension of array and returns it.

    Input:
        Dictionary: response_dict
    Output:
        Int|String: Output depends on if it is possible to get the dimension or not
    Examples:
        None
    """
    try:
        if int(response_dict['ndim']) >= 1:
            return int(response_dict['ndim'])
        else:
            err = 'The input is not an array.'
            return err
    except Exception, err:
        return err


def edit_and_write_rapid_data_num_index(ipaddress, cookies, digest_auth, program, module, variable_name, index, value):
    """
    Inserts a value into num array with index and writes it to the controller.
    Remember to overwrite the old cookie with the new returned cookie from this function.
    Index starts from 0.

    Input:
        String: IP address
        Requests.cookies.RequestsCookieJar: cookies
        Requests.auth.HTTPDigestAuth: digest_auth
        String: program (name of program, ex 'T_ROB1')
        String: module (name of module, ex 'MainModule')
        String: variable_name (name of variable, ex 'array')
        Integer: Index (array index)
        Float|Int: Value
    Output:
        String: result message or error
        Requests.cookies.RequestsCookieJar: cookies
    Examples:
        message, cookies = edit_and_write_rapid_data_array_num_index('local', cookies, digest_auth, 'T_ROB1',
                                                                        'MainModule', 'array', 0, 100)
    """
    if isinstance(ipaddress, basestring) and isinstance(cookies, requests.cookies.RequestsCookieJar) and \
            isinstance(program, basestring) and isinstance(module, basestring) and \
            isinstance(variable_name, basestring) and isinstance(index, int) and \
            isinstance(value, (int, float)) and isinstance(digest_auth, requests.auth.HTTPDigestAuth):
        # Checks if index is negative.
        if index < 0:
            err = 'Index can\'t be negative'
            return err, cookies
        # Constructs the urls
        if ipaddress.lower() == 'local':
            url_write = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format('localhost:80',
                                                                                                     program,
                                                                                                     module,
                                                                                                     variable_name)
            url_get = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1'.format('localhost:80',
                                                                                        program, module, variable_name)
        else:
            url_write = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format(ipaddress.lower(),
                                                                                                     program,
                                                                                                     module,
                                                                                                     variable_name)
            url_get = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1'.format(ipaddress.lower(),
                                                                                        program, module, variable_name)
        try:
            # Gets the array from controller.
            response = requests.get(url_get, cookies=cookies)
            # If response includes a new cookie to use, set the new cookie.
            if len(response.cookies) > 0:
                cookies = response.cookies
            # If the user has timed out, need to authenticate again.
            if response.status_code == 401:
                response = requests.get(url_get, auth=digest_auth, cookies=cookies)
                if response.status_code == 200:
                    cookies = response.cookies
            if response.status_code == 200:
                # Gets the array from response.
                rapid_array = response.json()['_embedded']['_state'][0]['value']
                # Formats the array attributes into a list.
                rapid_array = unicodedata.normalize('NFKD', rapid_array).encode('ascii', 'ignore')
                rapid_array = rapid_array.translate(None, "[]")
                rapid_array_list = rapid_array.split(',')
                # Checks if index is out of bounds.
                if index < len(rapid_array_list):
                    rapid_array_list[index] = str(value)
                    # Constructs the rapid array as string.
                    rapid_array = '[' + ','.join(s for s in rapid_array_list) + ']'
                    # Write to controller.
                    payload = {'value': rapid_array}
                    response = requests.post(url_write, cookies=cookies, data=payload)
                    # If response includes a new cookie to use, set the new cookie.
                    if len(response.cookies) > 0:
                        cookies = response.cookies
                    # If the user has timed out, need to authenticate again.
                    if response.status_code == 401:
                        response = requests.post(url_write, auth=digest_auth, cookies=cookies, data=payload)
                        if response.status_code == 204:
                            cookies = response.cookies
                    if response.status_code == 204:
                        msg = 'Array index %d updated.' % index
                        return msg, cookies
                    else:
                        err = 'Error updating array: ' + str(response.status_code)
                        return err, cookies
                else:
                    msg = 'Index is not valid.'
                    return msg, cookies
            else:
                err = 'Error getting array from controller: ' + str(response.status_code)
                return err, cookies
        except Exception, err:
            return err, cookies
    else:
        err = 'Something wrong with arguments.'
        return err, cookies


def edit_and_write_rapid_data_num(ipaddress, cookies, digest_auth, program, module, variable_name, values):
    """
    Inserts a list of values into num array and writes it to the controller.
    Remember to overwrite the old cookie with the new returned cookie from this function.

    Input:
        String: IP address
        Requests.cookies.RequestsCookieJar: cookies
        Requests.auth.HTTPDigestAuth: digest_auth
        String: program (name of program, ex 'T_ROB1')
        String: module (name of module, ex 'MainModule')
        String: variable_name (name of variable, ex 'array')
        List: values, ex([100,1,2])
    Output:
        String: result message or error
        Requests.cookies.RequestsCookieJar: cookies
    Examples:
        If RAPID array is of length 3:
        message, cookies = edit_and_write_rapid_data_num('local', cookies, digest_auth, 'T_ROB1', 'MainModule',
                                                                                'array', []) Formats array to default.
        message, cookies = edit_and_write_rapid_data_num('local', cookies, digest_auth, 'T_ROB1', 'MainModule',
                                                                                'array', [100,1,50])
        message, cookies = edit_and_write_rapid_data_num('local', cookies, digest_auth, 'T_ROB1', 'MainModule',
                                                                                'array', [100,1.1,50])
        message, cookies = edit_and_write_rapid_data_num('local', cookies, digest_auth, 'T_ROB1', 'MainModule',
                                                                                'array', [100])
        If RAPID array is of length 3 this is not possible:
        message, cookies = edit_and_write_rapid_data_num('local', cookies, digest_auth, 'T_ROB1', 'MainModule',
                                                                                'array', [100,1,50,100])
    """
    if isinstance(ipaddress, basestring) and isinstance(cookies, requests.cookies.RequestsCookieJar) and \
            isinstance(program, basestring) and isinstance(module, basestring) and \
            isinstance(variable_name, basestring) and isinstance(values, list) and \
            isinstance(digest_auth, requests.auth.HTTPDigestAuth):
        # Constructs the urls
        if ipaddress.lower() == 'local':
            url_write = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format('localhost:80',
                                                                                                     program, module,
                                                                                                     variable_name)
            url_get = 'http://{0}/rw/rapid/symbol/properties/RAPID/{1}/{2}/{3}?json=1'.format('localhost:80',
                                                                                              program, module,
                                                                                              variable_name)
        else:
            url_write = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format(ipaddress.lower(),
                                                                                                     program,
                                                                                                     module,
                                                                                                     variable_name)
            url_get = 'http://{0}/rw/rapid/symbol/properties/RAPID/{1}/{2}/{3}?json=1'.format(ipaddress.lower(),
                                                                                              program, module,
                                                                                              variable_name)
        # Checks if all values in input values are of type int or float.
        for value in values:
            if isinstance(value, (int, float)) == False:
                msg = 'Something wrong in list.'
                return msg, cookies
        try:
            response = requests.get(url_get, cookies=cookies)
            # If response includes a new cookie to use, set the new cookie.
            if len(response.cookies) > 0:
                cookies = response.cookies
            # If the user has timed out, need to authenticate again.
            if response.status_code == 401:
                response = requests.get(url_get, auth=digest_auth, cookies=cookies)
                if response.status_code == 200:
                    cookies = response.cookies
            if response.status_code == 200:
                num_dimensions = int(response.json()['_embedded']['_state'][0]['ndim'])
                # Checks if the specified variable is a rapid array.
                if num_dimensions == 0:
                    err = 'Specified variable is not an array.'
                    return err, cookies
                # Checks if the array is one dimensional.
                try:
                    array_length = int(response.json()['_embedded']['_state'][0]['dim'])
                except Exception:
                    err = 'Rapid array is not one dimensional.'
                    return err, cookies
                # Check if input list is larger than the rapid list.
                if len(values) > array_length:
                    msg = 'Input list is larger than RAPID list.'
                    return msg, cookies
                # If size of values are smaller than RAPID list, then fill the list
                # with zeroes until they are the same size.
                if len(values) < array_length:
                    diff = array_length - len(values)
                    for _ in range(0, diff):
                        values.append(0)
                    new_array = str(values)
                else:
                    new_array = str(values)
                # Writes to controller.
                payload = {'value': str(new_array)}
                response = requests.post(url_write, cookies=cookies, data=payload)
                # If response includes a new cookie to use, set the new cookie.
                if len(response.cookies) > 0:
                    cookies = response.cookies
                # If the user has timed out, need to authenticate again.
                if response.status_code == 401:
                    response = requests.post(url_write, auth=digest_auth, cookies=cookies, data=payload)
                    if response.status_code == 204:
                        cookies = response.cookies
                if response.status_code == 204:
                    msg = 'Array updated.'
                    return msg, cookies
                else:
                    err = 'Error updating array: ' + str(response.status_code)
                    return err, cookies
            else:
                err = 'Error getting array from controller: ' + str(response.status_code)
                return err, cookies
        except Exception, err:
            return err, cookies
    else:
        err = 'Something wrong with arguments.'
        return err, cookies
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"""
Module handling one dimensional arrays in RAPID. This module only supports editing and writing rapid type num.
"""


import os

# Path to the folder with DLL
file_path = os.path.realpath(__file__)
temp = file_path.split('frontendPCSDK')
dll_path = temp[0] + 'ABB_PCSDK_DLL\ABB.Robotics.Controllers.PC.dll'

import clr
clr.AddReferenceToFileAndPath(dll_path)

import ABB.Robotics.Controllers as ctrlrs


def get_length(rapid_data):
    """
    Gets the length of array and returns it. Only shows the length of first dimension.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        Int|String: Output depends on if it is possible to get the length or not
    Examples:
        None
    """
    try:
        if rapid_data.IsArray:
            return int(rapid_data.Value.Length)
        else:
            err = 'The input is not an array.'
            return err
    except Exception, err:
            return err


def get_dimensions(rapid_data):
    """
    Gets the dimension of array and returns it.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        Int|String: Output depends on if it is possible to get the dimension or not
    Examples:
        None
    """
    try:
        if rapid_data.IsArray:
            return int(rapid_data.Value.Rank)
        else:
            err = 'The input is not an array.'
            return err
    except Exception, err:
            return err


def edit_and_write_rapid_data_num_index(rapid_data, index, value):
    """
    Inserts a value into num array with index and writes it to the controller.
    Remember to get mastership before calling this function, and release the mastership right after.
    Index starts from 0.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
        Integer: Index, array index
        Float|Int: Value
    Output:
        String: result message or error
    Examples:
        message = edit_and_write_rapid_data_num_index(rapid_data, 0, 100)
    """
    try:
        if rapid_data.RapidType == 'num' and rapid_data.IsArray:
            if index < rapid_data.Value.Length and index >= 0 and isinstance(index, int):
                if isinstance(value, (int, float)):
                    rapid_data.WriteItem(ctrlrs.RapidDomain.Num(value), index)
                    msg = 'Array updated.'
                    return msg
                else:
                    msg = 'Value is not a number.'
                    return msg
            else:
                msg = 'Index is not valid.'
                return msg
        else:
            msg = 'Datatype is not array of num.'
            return msg
    except Exception, err:
            return err


def edit_and_write_rapid_data_num(rapid_data, values):
    """
    Inserts a list of values into num array and writes it to the controller.
    Remember to get mastership before calling this function, and release the mastership right after.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
        List: values, ex([100,1,2])
    Output:
        String: result message or error
    Examples:
        If RAPID array is of length 3:
        message = edit_and_write_rapid_data_num(rapid_data, []) Formats array to default.
        message = edit_and_write_rapid_data_num(rapid_data, [100,1,50])
        message = edit_and_write_rapid_data_num(rapid_data, [100,1.1,50])
        message = edit_and_write_rapid_data_num(rapid_data, [100])
        If RAPID array is of length 3 this is not possible:
        message = edit_and_write_rapid_data_num(rapid_data, [100,1,50,100])
    """
    try:
        if rapid_data.RapidType == 'num' and rapid_data.IsArray:
            num_array = rapid_data.Value
            # Checks if values are a list.
            if isinstance(values, list):
                # Returns if values are larger than the RAPID list.
                if len(values) > rapid_data.Value.Length:
                    msg = 'Input list is larger than RAPID list.'
                    return msg
                # Checks if all values in input values are of type int or float.
                for value in values:
                    if isinstance(value, (int, float)) == False:
                        msg = 'Something wrong in list.'
                        return msg
                # If size of values are smaller than RAPID list, then fill the list
                # with zeroes until they are the same size.
                if len(values) < rapid_data.Value.Length:
                    diff = rapid_data.Value.Length - len(values)
                    for _ in range(0, diff):
                        values.append(0)
                    new_array = str(values)
                else:
                    new_array = str(values)
                num_array.FillFromString(new_array)
                msg = 'Array updated.'
                return msg
            else:
                msg = 'Values is not a list.'
                return msg

        else:
            msg = 'Datatype is not array of num.'
            return msg
    except Exception, err:
        return err
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"""
Integration test to test rapid_array functionality towards the virtual controller.
RobotStudio must run with the RAPID test program made for the integration tests
"""

import unittest
import sys

import frontendPCSDK.com.communication as com
import frontendPCSDK.user.user_authorization as user_auth
import frontendPCSDK.user.user_mastership as user_mastership
import frontendPCSDK.rapid.rapid_datatypes as rapid_datatypes
import frontendPCSDK.rapid.rapid_array as rapid_array


class RapidArrayTest(unittest.TestCase):

    controller = None
    mastership = None

    # Preparing test
    def setUp(self):
        """ Setting up for test """

        # Setup for all test cases.
        controllers = com.discover_controllers_on_network()
        self.controller, _, connected = com.connect_robot_with_ipaddr(controllers, '127.0.0.1')
        if not connected:
            print 'Couldn\'t connect to controller. Test will not be run.'
            sys.exit()
        is_logged_in, _ = user_auth.logon_robot_controller_default(self.controller)
        if not is_logged_in:
            print 'Couldn\'t log in. Test will not be run.'
            sys.exit()

        # Additional setup before some test cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests edit_and_write_rapid_data_num_index with correct input data.':
            is_master, _, self.mastership = user_mastership.get_master_access_to_controller_rapid(self.controller)
            if not is_master:
                print 'Couldn\'t get mastership. Test will not run.'
                sys.exit()
        elif test_desc == 'Tests edit_and_write_rapid_data_num with correct input data.':
            is_master, _, self.mastership = user_mastership.get_master_access_to_controller_rapid(self.controller)
            if not is_master:
                print 'Couldn\'t get mastership. Test will not run.'
                sys.exit()

    # Ending test
    def tearDown(self):
        """ Cleaning after test """

        # Additional cleanup for some test cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests edit_and_write_rapid_data_num_index with correct input data.':
            got_var, var_array = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_array')
            if not got_var:
                print 'Couldn\'t get variable. Test will not run.'
                sys.exit()
            _ = rapid_array.edit_and_write_rapid_data_num_index(var_array, 0, 0)
            is_released, _ = user_mastership.release_and_dispose_master_access(self.mastership)
            if not is_released:
                print 'Couldn\'t release mastership. Test will not run.'
                sys.exit()
        elif test_desc == 'Tests edit_and_write_rapid_data_num with correct input data.':
            got_var, var_array = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_array')
            if not got_var:
                print 'Couldn\'t get variable. Test will not run.'
                sys.exit()
            _ = rapid_array.edit_and_write_rapid_data_num(var_array, [])
            is_released, _ = user_mastership.release_and_dispose_master_access(self.mastership)
            if not is_released:
                print 'Couldn\'t release mastership. Test will not run.'
                sys.exit()

        # Cleaning for all the test cases
        _, _ = user_auth.logoff_robot_controller(self.controller)
        _, _ = com.disconnect_robot_controller(self.controller)

    # Tests get_length with correct input data.
    def test_get_length_correct(self):
        """ Tests get_length with correct input data. """
        got_var, var_array = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_array')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        length = rapid_array.get_length(var_array)
        self.assertEqual(length, 3)

    # Tests get_length with incorrect input data.
    def test_get_length_incorrect(self):
        """ Tests get_length with incorrect input data. """
        got_var, var_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid variable is inserted.
        length = rapid_array.get_length(var_number)
        self.assertIsInstance(length, basestring)
        # Checks if rapid_data is not inserted.
        length = rapid_array.get_length(10)
        self.assertIsInstance(length, Exception)

    # Tests get_dimension with correct input data.
    def test_get_dimension_correct(self):
        """ Tests get_dimension with correct input data. """
        got_var, var_array = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_array')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        dimension = rapid_array.get_dimensions(var_array)
        self.assertEqual(dimension, 1)

    # Tests get_dimension with incorrect input data.
    def test_get_dimension_incorrect(self):
        """ Tests get_dimension with incorrect input data. """
        got_var, var_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted
        dimension = rapid_array.get_dimensions(var_number)
        self.assertIsInstance(dimension, basestring)
        # Checks if wrong input.
        dimension = rapid_array.get_dimensions(10)
        self.assertIsInstance(dimension, Exception)

    # Tests edit_and_write_rapid_data_num_index with correct input data.
    def test_edit_and_write_rapid_data_num_index_correct(self):
        """ Tests edit_and_write_rapid_data_num_index with correct input data. """
        got_var, var_array = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_array')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        _ = rapid_array.edit_and_write_rapid_data_num_index(var_array, 0, 1)
        self.assertEqual(var_array.Value.ToString(), '[1,0,0]')

    # Tests edit_and_write_rapid_data_num_index with incorrect input data.
    def test_edit_and_write_rapid_data_num_index_incorrect(self):
        """ Tests edit_and_write_rapid_data_num_index with incorrect input data. """
        got_var, var_array = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_array')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        got_var, var_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        msg = rapid_array.edit_and_write_rapid_data_num_index(var_number, 0, 1)
        self.assertEqual(msg, 'Datatype is not array of num.')
        # Checks if wrong input data
        msg = rapid_array.edit_and_write_rapid_data_num_index(var_array, 'h', 1)
        self.assertEqual(msg, 'Index is not valid.')
        msg = rapid_array.edit_and_write_rapid_data_num_index(var_array, 0, 'h')
        self.assertEqual(msg, 'Value is not a number.')
        # Checks if wrong data is inserted into rapid data
        msg = rapid_array.edit_and_write_rapid_data_num_index(10, 0, 1)
        self.assertIsInstance(msg, Exception)
        # Checks if index is out of bounds.
        msg = rapid_array.edit_and_write_rapid_data_num_index(var_array, 10, 1)
        self.assertEqual(msg, 'Index is not valid.')

    # Tests edit_and_write_rapid_data_num with correct input data.
    def test_edit_and_write_rapid_data_num_correct(self):
        """ Tests edit_and_write_rapid_data_num with correct input data. """
        got_var, var_array = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_array')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Tests to write with array is not filled up.
        _ = rapid_array.edit_and_write_rapid_data_num(var_array, [1])
        self.assertEqual(var_array.Value.ToString(), '[1,0,0]')
        # Tests to write with full array.
        _ = rapid_array.edit_and_write_rapid_data_num(var_array, [1, 1, 1])
        self.assertEqual(var_array.Value.ToString(), '[1,1,1]')

    # Tests edit_and_write_rapid_data_num with incorrect input data.
    def test_edit_and_write_rapid_data_num_incorrect(self):
        """ Tests edit_and_write_rapid_data_num with incorrect input data. """
        got_var, var_array = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_array')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        got_var, var_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Tests if wrong rapid data.
        msg = rapid_array.edit_and_write_rapid_data_num(var_number, [1, 1])
        self.assertEqual(msg, 'Datatype is not array of num.')
        # Tests if list is too big compared to the one defined on controller.
        msg = rapid_array.edit_and_write_rapid_data_num(var_array, [1, 1, 1, 1])
        self.assertEqual(msg, 'Input list is larger than RAPID list.')
        # Tests if list contains wrong values
        msg = rapid_array.edit_and_write_rapid_data_num(var_array, [1, '2', True])
        self.assertEqual(msg, 'Something wrong in list.')
        # Checks if input is no list
        msg = rapid_array.edit_and_write_rapid_data_num(var_array, 10)
        self.assertEqual(msg, 'Values is not a list.')
        # Checks if rapid data is not inserted.
        msg = rapid_array.edit_and_write_rapid_data_num(10, [1, 1, 1])
        self.assertIsInstance(msg, Exception)
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"""
Integration test to test rapid_array functionality towards the virtual controller.
RobotStudio must run with the RAPID test program made for the integration tests
"""

import unittest
import sys

##### Used when testing statement and branch coverage. ########
# sys.path.insert(1, 'C:\Users\Marius Vasshus\Dropbox\Programmering\Python\Master\ABB Robot API Robot Web Services')
###############################################################

import frontendRWS.com.communication as com
import frontendRWS.rapid.rapid_datatypes as rapid_datatypes
import frontendRWS.rapid.rapid_array as rapid_array



class RapidArrayTest(unittest.TestCase):

    cookies = None
    digest_auth = None

    # Preparing test
    def setUp(self):
        """ Setting up for test """

        connected, _, self.digest_auth, self.cookies = com.connect_robot_with_ipaddr_def_user('local')
        if not connected:
            print 'Couldn\'t connect to controller. Test will not be run.'
            sys.exit()

    # Ending test
    def tearDown(self):
        """ Cleaning after test """

        # Checks for any additional cleaning for some cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests edit_and_write_rapid_data_num_index with correct input data.':
            _, self.cookies = rapid_array.edit_and_write_rapid_data_num_index('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 'var_array', 0, 0)
        elif test_desc == 'Tests edit_and_write_rapid_data_num with correct input data.':
            _, self.cookies = rapid_array.edit_and_write_rapid_data_num('local', self.cookies, self.digest_auth,
                                                                        'T_ROB1', 'MainModule', 'var_array', [])

        # Cleanup for all test cases
        _, _ = com.logoff_robot_controller('local', self.cookies)

    # Tests get_length with correct input data.
    def test_get_length_correct(self):
        """ Tests get_length with correct input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_array')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        length = rapid_array.get_length(resp)
        self.assertEqual(length, 3)

    # Tests get_length with incorrect input data.
    def test_get_length_incorrect(self):
        """ Tests get_length with incorrect input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid variable is inserted.
        length = rapid_array.get_length(resp)
        self.assertIsInstance(length, basestring)
        # Checks if rapid_data is not inserted.
        length = rapid_array.get_length(10)
        self.assertIsInstance(length, Exception)

    # Tests get_dimension with correct input data.
    def test_get_dimension_correct(self):
        """ Tests get_dimension with correct input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_array')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        dimension = rapid_array.get_dimensions(resp)
        self.assertEqual(dimension, 1)

    # Tests get_dimension with incorrect input data.
    def test_get_dimension_incorrect(self):
        """ Tests get_dimension with incorrect input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted
        dimension = rapid_array.get_dimensions(resp)
        self.assertIsInstance(dimension, basestring)
        # Checks if wrong input.
        dimension = rapid_array.get_dimensions(10)
        self.assertIsInstance(dimension, Exception)

    # Tests edit_and_write_rapid_data_num_index with correct input data.
    def test_edit_and_write_rapid_data_num_index_correct(self):
        """ Tests edit_and_write_rapid_data_num_index with correct input data. """
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num_index('local', self.cookies, self.digest_auth,
                                                                            'T_ROB1', 'MainModule', 'var_array', 0, 1)
        self.assertEqual(res, 'Array index 0 updated.')

    # Tests edit_and_write_rapid_data_num_index with incorrect input data.
    def test_edit_and_write_rapid_data_num_index_incorrect(self):
        """ Tests edit_and_write_rapid_data_num_index with incorrect input data. """
        # Checks if wrong ip address is specified.
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num_index('10', self.cookies, self.digest_auth,
                                                                            'T_ROB1', 'MainModule', 'var_array', 0, 1)
        self.assertIsInstance(res, Exception)
        # Checks if wrong rapid data is edited.
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num_index('local', self.cookies, self.digest_auth,
                                                                            'T_ROB1', 'MainModule', 'var_boolean', 0, 1)
        self.assertEqual(res, 'Error updating array: 400')
        # Checks if wrong data is inserted.
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num_index(10, self.cookies, self.digest_auth,
                                                                            'T_ROB1', 'MainModule', 'var_array', 0, 1)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num_index('local', self.cookies, 10, 'T_ROB1',
                                                                            'MainModule', 'var_array', 0, 1)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num_index('local', self.cookies, self.digest_auth, 10,
                                                                            'MainModule', 'var_array', 0, 1)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num_index('local', self.cookies, self.digest_auth,
                                                                            'T_ROB1', 10, 'var_array', 0, 1)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num_index('local', self.cookies, self.digest_auth,
                                                                            'T_ROB1', 'MainModule', 10, 0, 1)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num_index('local', self.cookies, self.digest_auth,
                                                                            'T_ROB1', 'MainModule', 'var_array', 'h', 1)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num_index('local', self.cookies, self.digest_auth,
                                                                            'T_ROB1', 'MainModule', 'var_array', 0, 'h')
        self.assertEqual(res, 'Something wrong with arguments.')
        # Checks if wrong variable with wrong format is inserted.
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num_index('local', self.cookies, self.digest_auth,
                                                                            'T', 'MainModule', 'var_array', 0, 1)
        self.assertEqual(res, 'Error getting array from controller: 400')
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num_index('local', self.cookies, self.digest_auth,
                                                                            'T_ROB1', 'Mai', 'var_array', 0, 1)
        self.assertEqual(res, 'Error getting array from controller: 400')
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num_index('local', self.cookies, self.digest_auth,
                                                                            'T_ROB1', 'MainModule', 'va', 0, 1)
        self.assertEqual(res, 'Error getting array from controller: 400')
        # Checks if index is out of bounds.
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num_index('local', self.cookies, self.digest_auth,
                                                                            'T_ROB1', 'MainModule', 'var_array', 4, 1)
        self.assertEqual(res, 'Index is not valid.')

    # Tests edit_and_write_rapid_data_num with correct input data.
    def test_edit_and_write_rapid_data_num_correct(self):
        """ Tests edit_and_write_rapid_data_num with correct input data. """
        # Tests to write with array is not filled up.
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_array', [1])
        self.assertEqual(res, 'Array updated.')
        # Tests to write with full array.
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_array', [1, 1, 1])
        self.assertEqual(res, 'Array updated.')

    # Tests edit_and_write_rapid_data_num with incorrect input data.
    def test_edit_and_write_rapid_data_num_incorrect(self):
        """ Tests edit_and_write_rapid_data_num with incorrect input data. """
        # Checks if wrong ip address is specified.
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num('10', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_array', [1])
        self.assertIsInstance(res, Exception)
        # Checks if wrong rapid data is edited.
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_boolean', [1])
        self.assertEqual(res, 'Specified variable is not an array.')
        # Checks if wrong data is inserted.
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num(10, self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_array', [1])
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num('local', self.cookies, 10, 'T_ROB1', 'MainModule',
                                                                      'var_array', [1])
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num('local', self.cookies, self.digest_auth, 10,
                                                                      'MainModule', 'var_array', [1])
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      10, 'var_array', [1])
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 10, [1])
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_array', 'h')
        self.assertEqual(res, 'Something wrong with arguments.')
        # Checks if wrong variable with wrong format is inserted.
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num('local', self.cookies, self.digest_auth, 'T',
                                                                      'MainModule', 'var_array', [1])
        self.assertEqual(res, 'Error getting array from controller: 400')
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'Mai', 'var_array', [1])
        self.assertEqual(res, 'Error getting array from controller: 400')
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'va', [1])
        self.assertEqual(res, 'Error getting array from controller: 400')
        # Checks if input list is larger than rapid list.
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_array', [1, 1, 1, 1])
        self.assertEqual(res, 'Input list is larger than RAPID list.')
        # Checks if the list contains something else than numbers.
        res, self.cookies = rapid_array.edit_and_write_rapid_data_num('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_array', ['h'])
        self.assertEqual(res, 'Something wrong in list.')
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"""
Module for handling rapid datatype bool. This module makes it possible to edit and write a rapid datatype bool,
as well as displaying the value of the bool.
"""


import requests
import requests.cookies
import requests.auth


def get_state_tostring(response_dict):
    """
    Gets the state of bool and returns it as a string

    Input:
        Dictionary: response_dict
    Output:
        String: The state or error
    Examples:
        None
    """
    try:
        if response_dict['dattyp'] == 'bool':
            res = 'State = %s' % response_dict['value']
            return res
        else:
            err = 'DataType is ' + response_dict['dattyp'] + ' and not bool.'
            return err
    except Exception, err:
        return err


def get_state(response_dict):
    """
    Gets the state of bool and returns it

    Input:
        Dictionary: response_dict
    Output:
        Boolean|String: Output depends on if it is successful or not
    Examples:
        None
    """
    try:
        if response_dict['dattyp'] == 'bool':
            if response_dict['value'] == 'TRUE':
                return True
            elif response_dict['value'] == 'FALSE':
                return False
        else:
            err = 'DataType is ' + response_dict['dattyp'] + ' and not bool.'
            return err
    except Exception, err:
        return err


def edit_and_write_rapid_data(ipaddress, cookies, digest_auth, program, module, variable_name, new_value):
    """
    Edits and writes the boolean variable to the specified state.
    Remember to overwrite the old cookie with the new returned cookie from this function.

    Input:
        String: IP address
        Requests.cookies.RequestsCookieJar: cookies
        Requests.auth.HTTPDigestAuth: digest_auth
        String: program (name of the program, ex 'T_ROB1')
        String: module (name of the module, ex 'MainModule')
        String: variable_name (name of the variable to update, ex 'x')
        Boolean: new_value (ex True or False)
    Output:
        String: result message or error
        Requests.cookies.RequestsCookieJar: cookies
    Example:
        message, cookies = edit_and_write_rapid_data('local', cookies, digest_auth, 'T_ROB1',
                                                                        'MainModule', 'run', True)
        message, cookies = edit_and_write_rapid_data('10.0.0.20', cookies, digest_auth, 'T_ROB1',
                                                                        'MainModule', 'run', False)
    """
    if isinstance(ipaddress, basestring) and isinstance(cookies, requests.cookies.RequestsCookieJar) \
            and isinstance(program, basestring) and isinstance(module, basestring) \
            and isinstance(variable_name, basestring) and isinstance(new_value, bool)\
            and isinstance(digest_auth, requests.auth.HTTPDigestAuth):
        # Constructs the url
        if ipaddress.lower() == 'local':
            url = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format('localhost:80', program,
                                                                                               module, variable_name)
        else:
            url = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format(ipaddress.lower(),
                                                                                               program, module,
                                                                                               variable_name)
        try:
            # Construct payload with the new value
            payload = {'value': str(new_value)}
            response = requests.post(url, cookies=cookies, data=payload)
            # If response includes a new cookie to use, set the new cookie.
            if len(response.cookies) > 0:
                cookies = response.cookies
            # If the user has timed out, need to authenticate again.
            if response.status_code == 401:
                response = requests.post(url, auth=digest_auth, cookies=cookies, data=payload)
                if response.status_code == 200:
                    cookies = response.cookies
            if response.status_code == 204:
                msg = 'Value updated.'
                return msg, cookies
            else:
                err = 'Error updating value: ' + str(response.status_code)
                return err, cookies
        except Exception, err:
            return err, cookies
    else:
        err = 'Something wrong with arguments.'
        return err, cookies
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"""
Module for handling rapid datatype bool. This module makes it possible to edit and write a rapid datatype bool,
as well as displaying the value of the bool.
"""


import os

# Path to the folder with DLL
file_path = os.path.realpath(__file__)
temp = file_path.split('frontendPCSDK')
dll_path = temp[0] + 'ABB_PCSDK_DLL\ABB.Robotics.Controllers.PC.dll'

import clr
clr.AddReferenceToFileAndPath(dll_path)

import ABB.Robotics.Controllers as ctrlrs


def get_state_tostring(rapid_data):
    """
    Gets the state of bool and returns it as a string

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        String: The state or error
    Examples:
        None
    """
    try:
        if rapid_data.RapidType == 'bool':
            res = 'State = %s' % rapid_data.Value
            return res
        else:
            err = 'DataType is ' + rapid_data.RapidType + ' and not bool.'
            return err
    except Exception, err:
            return err


def get_state(rapid_data):
    """
    Gets the state of bool and returns it

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        Boolean OR String: Output depends on if it is successful or not
    Examples:
        None
    """
    try:
        if rapid_data.RapidType == 'bool':
            if rapid_data.Value.ToString().lower() == 'true':
                return True
            elif rapid_data.Value.ToString().lower() == 'false':
                return False
        else:
            err = 'DataType is ' + rapid_data.RapidType + ' and not bool.'
            return err
    except Exception, err:
            return err


def edit_and_write_rapid_data(rapid_data, new_value):
    """
    Edits the boolean variable to the specified state and writes it to the controller.
    Remember to get mastership before calling this function, and release the mastership right after.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
        Boolean: new_value
    Output:
        String: result message or error
    Example:
        message = edit_and_write_rapid_data(rapid_data, True)
        message = edit_and_write_rapid_data(rapid_data, False)
    """
    try:
        if rapid_data.RapidType == 'bool':
            rapid_data.Value = ctrlrs.RapidDomain.Bool(new_value)
            msg = 'Changed the value'
            return msg
        else:
            msg = 'DataType is ' + rapid_data.RapidType + ' and not bool.'
            return msg
    except Exception, err:
            return err
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"""
Integration test to test rapid_bool functionality towards the virtual controller.
RobotStudio must run with the RAPID test program made for the integration tests
"""

import unittest
import sys

import frontendPCSDK.com.communication as com
import frontendPCSDK.user.user_authorization as user_auth
import frontendPCSDK.user.user_mastership as user_mastership
import frontendPCSDK.rapid.rapid_datatypes as rapid_datatypes
import frontendPCSDK.rapid.rapid_bool as rapid_bool


class RapidBoolTest(unittest.TestCase):

    controller = None
    mastership = None

    # Preparing test
    def setUp(self):
        """ Setting up for test """

        # Setup for all test cases.
        controllers = com.discover_controllers_on_network()
        self.controller, _, connected = com.connect_robot_with_ipaddr(controllers, '127.0.0.1')
        if not connected:
            print 'Couldn\'t connect to controller. Test will not be run.'
            sys.exit()
        is_logged_in, _ = user_auth.logon_robot_controller_default(self.controller)
        if not is_logged_in:
            print 'Couldn\'t log in. Test will not be run.'
            sys.exit()

        test_desc = self.shortDescription()
        # Checks for additional setup for some cases.
        if test_desc == 'Tests edit_and_write_rapid_data with correct input data':
            is_master, _, self.mastership = user_mastership.get_master_access_to_controller_rapid(self.controller)
            if not is_master:
                print 'Couldn\'t get mastership on controller. Test will not be run.'
                sys.exit()

    # Ending test
    def tearDown(self):
        """ Cleaning after test """

        # Checks for any additional cleaning for some cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests edit_and_write_rapid_data with correct input data':
            got_var, var_bool = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_boolean')
            if not got_var:
                print 'Could not get variable from controller. Tests will not be run.'
                sys.exit()
            _ = rapid_bool.edit_and_write_rapid_data(var_bool, True)
            released_master, _ = user_mastership.release_and_dispose_master_access(self.mastership)
            if not released_master:
                print 'Could\'t release mastership on controller. Tests will not be run.'
                sys.exit()

        # Cleaning for all the test cases
        _, _ = user_auth.logoff_robot_controller(self.controller)
        _, _ = com.disconnect_robot_controller(self.controller)

    # Tests get_state_tostring with correct rapid data
    def test_get_state_tostring_correct(self):
        """ Tests get_state_tostring with correct rapid data """
        got_var, const_bool = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_boolean')
        if not got_var:
            print 'Could not get variable from controller. Test will not be run.'
            sys.exit()
        self.assertEqual(rapid_bool.get_state_tostring(const_bool), 'State = True')

    # Tests get_state_tostring with incorrect rapid data
    def test_get_state_tostring_incorrect(self):
        """ Tests get_state_tostring with incorrect rapid data """
        got_var, const_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Could not get variable from controller. Test will not be run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        self.assertEqual(rapid_bool.get_state_tostring(const_number), 'DataType is num and not bool.')
        # Checks if rapid data is not inserted.
        self.assertIsInstance(rapid_bool.get_state_tostring(10), Exception)

    # Tests get_state with correct rapid data
    def test_get_state_correct(self):
        """ Tests get_state with correct rapid data """
        got_var, const_bool = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_boolean')
        if not got_var:
            print 'Could not get variable from controller. Test will not be run.'
            sys.exit()
        self.assertEqual(rapid_bool.get_state(const_bool), True)

    # Tests get_state with incorrect rapid data
    def test_get_state_incorrect(self):
        """ Tests get_state with incorrect rapid data """
        got_var, const_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Could not get variable from controller. Test will not be run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        self.assertEqual(rapid_bool.get_state(const_number), 'DataType is num and not bool.')
        # Checks if rapid data is not inserted.
        self.assertIsInstance(rapid_bool.get_state(10), Exception)

    # Tests edit_and_write_rapid_data with correct input data
    def test_edit_and_write_rapid_data_correct(self):
        """ Tests edit_and_write_rapid_data with correct input data """
        got_var, var_bool = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_boolean')
        if not got_var:
            print 'Could not get variable from controller. Test will not be run.'
            sys.exit()
        _ = rapid_bool.edit_and_write_rapid_data(var_bool, False)
        self.assertEqual(var_bool.Value.ToString().lower(), 'false')

    # Tests edit_and_write_rapid_data with incorrect input data
    def test_edit_and_write_rapid_data_incorrect(self):
        """ Tests edit_and_write_rapid_data with incorrect input data """
        # Tests with wrong rapid data input.
        got_var, var_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_number')
        if not got_var:
            print 'Could not get variable from controller. Test will not be run.'
            sys.exit()
        res = rapid_bool.edit_and_write_rapid_data(var_number, False)
        self.assertEqual(res, 'DataType is num and not bool.')
        # Tests with right rapid data input but wrong value as input.
        got_var, var_bool = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_boolean')
        if not got_var:
            print 'Could not get variable from controller. Test will not be run.'
            sys.exit()
        res = rapid_bool.edit_and_write_rapid_data(var_bool, 10)
        self.assertIsInstance(res, Exception)
        # Tests if something else than rapid data is inserted but value is True.
        res = rapid_bool.edit_and_write_rapid_data(10, True)
        self.assertIsInstance(res, Exception)
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"""
Integration test to test rapid_bool functionality towards the virtual controller.
RobotStudio must run with the RAPID test program made for the integration tests
"""

import unittest
import sys

##### Used when testing statement and branch coverage. ########
# sys.path.insert(1, 'C:\Users\Marius Vasshus\Dropbox\Programmering\Python\Master\ABB Robot API Robot Web Services')
###############################################################

import frontendRWS.com.communication as com
import frontendRWS.rapid.rapid_datatypes as rapid_datatypes
import frontendRWS.rapid.rapid_bool as rapid_bool



class RapidBoolTest(unittest.TestCase):

    cookies = None
    digest_auth = None

    # Preparing test
    def setUp(self):
        """ Setting up for test """

        connected, _, self.digest_auth, self.cookies = com.connect_robot_with_ipaddr_def_user('local')
        if not connected:
            print 'Couldn\'t connect to controller. Test will not be run.'
            sys.exit()

    # Ending test
    def tearDown(self):
        """ Cleaning after test """

        # Checks for any additional cleaning for some cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests edit_and_write_rapid_data with correct input data':
            _, self.cookies = rapid_bool.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                   'MainModule', 'var_boolean', True)

        _, _ = com.logoff_robot_controller('local', self.cookies)

    # Tests get_state_tostring with correct rapid data
    def test_get_state_tostring_correct(self):
        """ Tests get_state_tostring with correct rapid data """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_boolean')
        if not got_var:
            print 'Could not get variable from controller. Test will not be run.'
            sys.exit()
        self.assertEqual(rapid_bool.get_state_tostring(resp), 'State = TRUE')

    # Tests get_state_tostring with incorrect rapid data
    def test_get_state_tostring_incorrect(self):
        """ Tests get_state_tostring with incorrect rapid data """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_number')
        if not got_var:
            print 'Could not get variable from controller. Test will not be run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        self.assertEqual(rapid_bool.get_state_tostring(resp), 'DataType is num and not bool.')
        # Checks if rapid data is not inserted.
        self.assertIsInstance(rapid_bool.get_state_tostring(10), Exception)

    # Tests get_state with correct rapid data
    def test_get_state_correct(self):
        """ Tests get_state with correct rapid data """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_boolean')
        if not got_var:
            print 'Could not get variable from controller. Test will not be run.'
            sys.exit()
        self.assertEqual(rapid_bool.get_state(resp), True)

    # Tests get_state with incorrect rapid data
    def test_get_state_incorrect(self):
        """ Tests get_state with incorrect rapid data """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_number')
        if not got_var:
            print 'Could not get variable from controller. Test will not be run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        self.assertEqual(rapid_bool.get_state(resp), 'DataType is num and not bool.')
        # Checks if rapid data is not inserted.
        self.assertIsInstance(rapid_bool.get_state(10), Exception)

    # Tests edit_and_write_rapid_data with correct input data
    def test_edit_and_write_rapid_data_correct(self):
        """ Tests edit_and_write_rapid_data with correct input data """
        res, self.cookies = rapid_bool.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                 'MainModule', 'var_boolean', False)
        self.assertEqual(res, 'Value updated.')

    # Tests edit_and_write_rapid_data with incorrect input data
    def test_edit_and_write_rapid_data_incorrect(self):
        """ Tests edit_and_write_rapid_data with incorrect input data """
        # Checks if wrong ip address is specified.
        res, self.cookies = rapid_bool.edit_and_write_rapid_data('10', self.cookies, self.digest_auth, 'T_ROB1',
                                                                 'MainModule', 'var_boolean', False)
        self.assertIsInstance(res, Exception)
        # Checks if wrong rapid data is edited.
        res, self.cookies = rapid_bool.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                 'MainModule', 'var_number', False)
        self.assertEqual(res, 'Error updating value: 400')
        # Checks if wrong data is inserted.
        res, self.cookies = rapid_bool.edit_and_write_rapid_data(10, self.cookies, self.digest_auth, 'T_ROB1',
                                                                 'MainModule', 'var_boolean', False)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_bool.edit_and_write_rapid_data('local', self.cookies, 10, 'T_ROB1',
                                                                 'MainModule', 'var_boolean', False)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_bool.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 10,
                                                                 'MainModule', 'var_boolean', False)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_bool.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                 10, 'var_boolean', False)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_bool.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                 'MainModule', 10, False)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_bool.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                 'MainModule', 'var_boolean', 10)
        self.assertEqual(res, 'Something wrong with arguments.')
        # Checks if wrong variable with wrong format is inserted.
        res, self.cookies = rapid_bool.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T',
                                                                 'MainModule', 'var_boolean', False)
        self.assertEqual(res, 'Error updating value: 400')
        res, self.cookies = rapid_bool.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                 'Mai', 'var_boolean', False)
        self.assertEqual(res, 'Error updating value: 400')
        res, self.cookies = rapid_bool.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                 'MainModule', 'va', False)
        self.assertEqual(res, 'Error updating value: 400')
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"""
Module for getting rapid data from the robot controller. This data can be shown to user, or edited and written
back to the controller in order to update a data instance.
"""


def get_rapid_data(controller, program, module, variable_name):
    """
    Gets a Rapid object that reference a Rapid data instance on the robot controller.

    Input:
        ABB.Robotics.Controllers.Controller: controller
        String: program (name of the program, typically "T_ROB1")
        String: module (name of the module, ex "MainModule")
        String: variable_name, Name of the variable to get (ex "target_10")
    Output:
        Boolean: Indicates if able to get the data or not
        ABB.Robotics.Controllers.RapidDomain.RapidData OR String: Rapid data object if successful or error string if not
    Examples:
        bool, rapid_data = rapid_datatypes.get_rapid_data(controller,'T_ROB1','MainModule','p20')
    """
    try:
        rapid_data = controller.Rapid.GetRapidData(program, module, variable_name)
        return True, rapid_data
    except Exception, err:
        return False, err
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"""
Module for getting rapid data information from the robot controller. This data can be shown or used by user.
"""

import requests
import requests.auth
import requests.cookies


def get_rapid_data(ipaddress, cookies, digest_auth, program, module, variable_name):
    """
    Gets the rapid data information from the controller and returns it as json.
    Remember to overwrite the old cookie with the new returned cookie from this function.

    Input:
        String: IP address
        Requests.cookies.RequestsCookieJar: cookies
        Requests.auth.HTTPDigestAuth: digest_auth
        String: Program (name of the program, typically "T_ROB1")
        String: Module (name of the module, ex "MainModule")
        String: Name of the variable to get (ex "target_10")
    Output:
        Boolean: Indicates if able to get the information or not
        Dictionary|String: Output depends on the result. Dict if successful and string if error
        Requests.cookies.RequestsCookieJar: cookies
    Examples:
         b, response_dict, cookies = rapid_datatypes.get_rapid_data('local', cookies, digest_auth, 'T_ROB1',
                                                                    'MainModule', 'p20')
         b, response_dict, cookies = rapid_datatypes.get_rapid_data('10.0.0.10', cookies, digest_auth, 'T_ROB1',
                                                                    'MainModule', 'p20')
    """
    if isinstance(ipaddress, basestring) and isinstance(cookies, requests.cookies.RequestsCookieJar) \
            and isinstance(program, basestring) and isinstance(module, basestring) \
            and isinstance(variable_name, basestring) and isinstance(digest_auth, requests.auth.HTTPDigestAuth):
        # Creates the urls based on input
        if ipaddress.lower() == 'local':
            url_value = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1'.format('localhost:80', program,
                                                                                          module, variable_name)
            url_prop = 'http://{0}/rw/rapid/symbol/properties/RAPID/{1}/{2}/{3}?json=1'.format('localhost:80', program,
                                                                                               module, variable_name)
        else:
            url_value = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1'.format(ipaddress.lower(), program,
                                                                                          module, variable_name)
            url_prop = 'http://{0}/rw/rapid/symbol/properties/RAPID/{1}/{2}/{3}?json=1'.format(ipaddress.lower(),
                                                                                               program, module,
                                                                                               variable_name)
        try:
            response_value = requests.get(url_value, cookies=cookies)
            # If response includes a new cookie to use, set the new cookie.
            if len(response_value.cookies) > 0:
                cookies = response_value.cookies
            # If the user has timed out, need to authenticate again.
            if response_value.status_code == 401:
                response_value = requests.get(url_value, auth=digest_auth, cookies=cookies)
                if response_value.status_code == 200:
                    cookies = response_value.cookies
            response_prop = requests.get(url_prop, cookies=cookies)
            # If response includes a new cookie to use, set the new cookie.
            if len(response_prop.cookies) > 0:
                cookies = response_prop.cookies
            # If the user has timed out, need to authenticate again.
            if response_prop.status_code == 401:
                response_prop = requests.get(url_prop, auth=digest_auth, cookies=cookies)
                if response_prop.status_code == 200:
                    cookies = response_prop.cookies
            if response_value.status_code == 200 and response_prop.status_code == 200:
                # Checks if rapid variable is a constant. Constants does not contain 'dim' property.
                if response_prop.json()['_embedded']['_state'][0]['_type'] == 'rap-sympropconstant':
                    response_dict = {'value': response_value.json()['_embedded']['_state'][0]['value'],
                                     'dattyp': response_prop.json()['_embedded']['_state'][0]['dattyp'],
                                     'ndim': response_prop.json()['_embedded']['_state'][0]['ndim'],
                                     }
                else:
                    response_dict = {'value': response_value.json()['_embedded']['_state'][0]['value'],
                                     'dattyp': response_prop.json()['_embedded']['_state'][0]['dattyp'],
                                     'ndim': response_prop.json()['_embedded']['_state'][0]['ndim'],
                                     'dim': response_prop.json()['_embedded']['_state'][0]['dim']
                                     }
                return True, response_dict, cookies
            else:
                err = 'Error getting value and/or property: \nValue status code: %s \nProperty status code: %s' % \
                      (str(response_value.status_code), str(response_prop.status_code))
                return False, err, cookies
        except Exception, err:
            return False, err, cookies
    else:
        err = 'Something wrong with arguments.'
        return False, err, cookies
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"""
Integration test to test rapid_datatypes functionality towards the virtual controller.
RobotStudio must run with the RAPID test program made for the integration tests
"""

import unittest
import sys

import frontendPCSDK.com.communication as com
import frontendPCSDK.user.user_authorization as user_auth
import frontendPCSDK.rapid.rapid_datatypes as rapid_datatypes


class RapidDatatypesTest(unittest.TestCase):

    controller = None

    # Preparing test
    def setUp(self):
        """ Setting up for test """

        # Setup for all test cases.
        controllers = com.discover_controllers_on_network()
        self.controller, _, connected = com.connect_robot_with_ipaddr(controllers, '127.0.0.1')
        if not connected:
            print 'Couldn\'t connect to controller. Test will not be run.'
            sys.exit()
        is_logged_in, _ = user_auth.logon_robot_controller_default(self.controller)
        if not is_logged_in:
            print 'Couldn\'t log in. Test will not be run.'
            sys.exit()

    # Ending test
    def tearDown(self):
        """ Cleaning after test """

        # Cleaning for all the test cases
        _, _ = user_auth.logoff_robot_controller(self.controller)
        _, _ = com.disconnect_robot_controller(self.controller)

    # Tests get_rapid_data with correct input data.
    def test_get_rapid_data_correct(self):
        """ Tests get_rapid_data with correct input data. """
        got_const, _ = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_number')
        self.assertTrue(got_const)

    # Tests get_rapid_data with incorrect input data.
    def test_get_rapid_data_incorrect(self):
        """ Tests get_rapid_data with incorrect input data. """
        # Tests if controller is not inserted.
        got_const, _ = rapid_datatypes.get_rapid_data(10, 'T_ROB1', 'MainModule', 'const_number')
        self.assertFalse(got_const)
        # Checks if the input data is not correct.
        got_const, _ = rapid_datatypes.get_rapid_data(self.controller, 'Wrong', 'MainModule', 'const_number')
        self.assertFalse(got_const)
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"""
Integration test to test rapid_datatypes functionality towards the virtual controller.
RobotStudio must run with the RAPID test program made for the integration tests
"""

import unittest
import sys

##### Used when testing statement and branch coverage. ########
# sys.path.insert(1, 'C:\Users\Marius Vasshus\Dropbox\Programmering\Python\Master\ABB Robot API Robot Web Services')
###############################################################

import frontendRWS.com.communication as com
import frontendRWS.rapid.rapid_datatypes as rapid_datatypes



class RapidDatatypesTest(unittest.TestCase):

    cookies = None
    digest_auth = None

    # Preparing test
    def setUp(self):
        """ Setting up for test """

        connected, _, self.digest_auth, self.cookies = com.connect_robot_with_ipaddr_def_user('local')
        if not connected:
            print 'Couldn\'t connect to controller. Test will not be run.'
            sys.exit()

    # Ending test
    def tearDown(self):
        """ Cleaning after test """

        _, _ = com.logoff_robot_controller('local', self.cookies)

    # Tests get_rapid_data with correct input data.
    def test_get_rapid_data_correct(self):
        """ Tests get_rapid_data with correct input data. """
        got_const, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth,
                                                                       'T_ROB1', 'MainModule', 'const_number')
        self.assertTrue(got_const)

    # Tests get_rapid_data with incorrect input data.
    def test_get_rapid_data_incorrect(self):
        """ Tests get_rapid_data with incorrect input data. """
        # Tests if ip address is wrong.
        _, resp, self.cookies = rapid_datatypes.get_rapid_data('10', self.cookies, self.digest_auth,
                                                               'T_ROB1', 'MainModule', 'const_number')
        self.assertIsInstance(resp, Exception)
        # Checks if the input data is not correct.
        _, resp, self.cookies = rapid_datatypes.get_rapid_data(10, self.cookies, self.digest_auth,
                                                               'T_ROB1', 'MainModule', 'const_number')
        self.assertEqual(resp, 'Something wrong with arguments.')
        _, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, 10,
                                                               'T_ROB1', 'MainModule', 'const_number')
        self.assertEqual(resp, 'Something wrong with arguments.')
        _, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth,
                                                               10, 'MainModule', 'const_number')
        self.assertEqual(resp, 'Something wrong with arguments.')
        _, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth,
                                                               'T_ROB1', 10, 'const_number')
        self.assertEqual(resp, 'Something wrong with arguments.')
        _, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth,
                                                               'T_ROB1', 'MainModule', 10)
        self.assertEqual(resp, 'Something wrong with arguments.')
        # Checks if variable name is wrong
        _, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth,
                                                               'T', 'MainModule', 'const_number')
        self.assertEqual(resp, 'Error getting value and/or property: \nValue status code: 400 \n'
                               'Property status code: 400')
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"""
Module for handling rapid datatype jointtarget. This module makes it possible to edit and write the rapid datatype
jointtarget, as well as displaying the different properties of the jointtarget.
"""


def get_robax_tostring(rapid_data):
    """
    Gets RobAx from jointtarget and returns it as a string

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        String: RobAx or error
    Examples:
        None
    """
    try:
        if rapid_data.RapidType == 'jointtarget':
            res = 'RobAx: [Rax_1,Rax_2,Rax_3,Rax_4,Rax_5,Rax_6] = %s' % rapid_data.Value.RobAx.ToString()
            return res
        else:
            err = 'DataType is ' + rapid_data.RapidType + ' and not jointtarget.'
            return err
    except Exception, err:
        return err


def get_extax_tostring(rapid_data):
    """
    Gets ExtAx from jointtarget and returns it as a string

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        String: ExtAx or error
    Examples:
        None
    """
    try:
        if rapid_data.RapidType == 'jointtarget':
            extax = rapid_data.Value.ExtAx.ToString()
            extax = extax.translate(None, "[]+")
            extax_list = extax.split(',')
            # Loop to format extax.
            for i, eax in list(enumerate(extax_list)):
                if "E" in eax:
                    eax = eax.split('E')
                    eax = eax[0] + "E%d" % float(eax[1])
                    extax_list[i] = eax
                else:
                    extax_list[i] = eax
            res = 'Extax: [Eax_a,Eax_b,Eax_c,Eax_d,Eax_e,Eax_f] = [%s,%s,%s,%s,%s,%s]' \
                  % (extax_list[0], extax_list[1], extax_list[2], extax_list[3], extax_list[4], extax_list[5])
            return res
        else:
            err = 'DataType is ' + rapid_data.RapidType + ' and not jointtarget.'
            return err
    except Exception, err:
            return err


def get_jointtarget_tostring(rapid_data):
    """
    Gets jointtarget and returns it as a string

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        String: Jointtarget or error
    Examples:
        None
    """
    try:
        if rapid_data.RapidType == 'jointtarget':
            res = 'Jointtarget: %s' % rapid_data.Value.ToString()
            return res
        else:
            err = 'DataType is ' + rapid_data.RapidType + ' and not jointtarget.'
            return err
    except Exception, err:
            return err


def edit_and_write_rapid_data_property(rapid_data, property, new_value):
    """
    Edits the specified property of the jointtarget and writes it to the controller.
    Remember to get mastership before calling this function, and release the mastership right after.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
        String: property (accepted types: robax, extax)
        String: new_value
    Output:
        String: result message or error
    Examples:
        message = edit_and_write_rapid_data_property(rapid_data, 'robax', '[0,0,0,0,0,0]')
        message = edit_and_write_rapid_data_property(rapid_data, 'extax', '[9E9,9E9,9E9,9E9,9E9,9E9]')
    """
    try:
        if rapid_data.RapidType == 'jointtarget':
            jointtarget = rapid_data.Value

            jointtarget_robax = rapid_data.Value.RobAx.ToString()
            jointtarget_extax = rapid_data.Value.ExtAx.ToString()

            # Checks if input is string
            if isinstance(new_value, basestring):
                new_value = new_value.translate(None, "[]")
                if property.lower() == 'robax':
                    robax_list = new_value.split(',')
                    if len(robax_list) == 6:
                        robax = "[[%G,%G,%G,%G,%G,%G],%s]" % \
                                (float(robax_list[0]), float(robax_list[1]), float(robax_list[2]),
                                 float(robax_list[3]), float(robax_list[4]), float(robax_list[5]),
                                 jointtarget_extax)
                        jointtarget.FillFromString2(robax)
                    else:
                        msg = 'Incorrect format of input data.'
                        return msg
                elif property.lower() == 'extax':
                    extax_list = new_value.split(',')
                    if len(extax_list) == 6:
                        extax = "[%s,[%G,%G,%G,%G,%G,%G]]" % \
                                (jointtarget_robax, float(extax_list[0]), float(extax_list[1]), float(extax_list[2]),
                                 float(extax_list[3]), float(extax_list[4]), float(extax_list[5]))
                        jointtarget.FillFromString2(extax)
                    else:
                        msg = 'Incorrect format of input data.'
                        return msg
                else:
                    msg = 'Incorrect property.'
                    return msg
                try:
                    rapid_data.Value = jointtarget
                    msg = '%s updated.' % property.title()
                    return msg
                except Exception, err:
                    return err
            else:
                msg = 'Input is not string.'
                return msg
        else:
            msg = 'DataType is ' + rapid_data.RapidType + ' and not jointtarget.'
            return msg
    except Exception, err:
            return err


def edit_and_write_rapid_data(rapid_data, robax, extax):
    """
    Edits the whole jointtarget and writes it to the controller.
    Remember to get mastership before calling this function, and release the mastership right after.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
        String: robax (ex. '[0,0,0,0,0,0]')
        String: extax (ex. '[9E9,9E9,9E9,9E9,9E9,9E9]')
    Output:
        String: result message or error
    Examples:
        message = edit_and_write_rapid_data(rapid_data, '[0,0,0,0,0,0]', '[9E9,9E9,9E9,9E9,9E9,9E9]')
    """
    try:
        if rapid_data.RapidType == 'jointtarget':
            jointtarget = rapid_data.Value
            # Checks if input is string
            if isinstance(robax, basestring) and isinstance(extax, basestring):
                robax = robax.translate(None, "[]")
                extax = extax.translate(None, "[]")

                robax_list = robax.split(',')
                extax_list = extax.split(',')
                if (len(robax_list) == 6) and (len(extax_list) == 6):
                    new_jointtarget = "[[%G,%G,%G,%G,%G,%G],[%G,%G,%G,%G,%G,%G]]" % \
                                      (float(robax_list[0]), float(robax_list[1]), float(robax_list[2]),
                                       float(robax_list[3]), float(robax_list[4]), float(robax_list[5]),
                                       float(extax_list[0]), float(extax_list[1]), float(extax_list[2]),
                                       float(extax_list[3]), float(extax_list[4]), float(extax_list[5]))
                    jointtarget.FillFromString2(new_jointtarget)
                    try:
                        rapid_data.Value = jointtarget
                        msg = 'Jointtarget updated.'
                        return msg
                    except Exception, err:
                        return err
                else:
                    msg = 'Incorrect format of input data.'
                    return msg
            else:
                msg = 'Input is not string.'
                return msg
        else:
            msg = 'DataType is ' + rapid_data.RapidType + ' and not jointtarget.'
            return msg
    except Exception, err:
            return err
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"""
Module for handling rapid datatype jointtarget. This module makes it possible to edit and write the rapid datatype
jointtarget, as well as displaying the different properties of the jointtarget.
"""


import unicodedata

import requests
import requests.auth
import requests.cookies


def get_robax_tostring(response_dict):
    """
    Gets RobAx from jointtarget and returns it as a string

    Input:
        Dictionary: response_dict
    Output:
        String: RobAx or error
    Examples:
        None
    """
    try:
        if response_dict['dattyp'] == 'jointtarget':
            # Formatting the jointtarget to check if it is valid.
            value = response_dict['value']
            # Converts from unicode to normalized string
            value = unicodedata.normalize('NFKD', value).encode('ascii', 'ignore')
            value = value.translate(None, "[]")
            value_list = value.split(',')
            # Jointtarget should consist of 12 numbers.
            if len(value_list) == 12:
                res = 'Robax: [Rax_1,Rax_2,Rax_3,Rax_4,Rax_5,Rax_6] = [%s,%s,%s,%s,%s,%s]' % \
                      (value_list[0], value_list[1], value_list[2], value_list[3], value_list[4], value_list[5])
                return res
            else:
                err = 'Something wrong with the jointtarget: ' + response_dict['value']
                return err
        else:
            err = 'DataType is ' + response_dict['dattyp'] + ' and not jointtarget.'
            return err
    except Exception, err:
        return err


def get_extax_tostring(response_dict):
    """
    Gets the extax data from jointtarget and returns it as a string.

    Input:
        Dictionary: response_dict
    Output:
        String: Extax or error
    Examples:
        None
    """
    try:
        if response_dict['dattyp'] == 'jointtarget':
            # Formatting the jointtarget to check if it is valid.
            value = response_dict['value']
            # Converts from unicode to normalized string
            value = unicodedata.normalize('NFKD', value).encode('ascii', 'ignore')
            value = value.translate(None, "[]")
            value_list = value.split(',')
            # Jointtarget should consist of 12 numbers.
            if len(value_list) == 12:
                res = 'Extax: [Eax_a,Eax_b,Eax_c,Eax_d,Eax_e,Eax_f] = [%s,%s,%s,%s,%s,%s]' % \
                      (value_list[6], value_list[7], value_list[8], value_list[9],
                       value_list[10], value_list[11])
                return res
            else:
                err = 'Something wrong with the jointtarget: ' + response_dict['value']
                return err
        else:
            err = 'DataType is ' + response_dict['dattyp'] + ' and not jointtarget.'
            return err
    except Exception, err:
        return err


def get_jointtarget_tostring(response_dict):
    """
    Gets jointtarget and returns it as a string

    Input:
        Dictionary: response_dict
    Output:
        String: Jointtarget or error
    Examples:
        None
    """
    try:
        if response_dict['dattyp'] == 'jointtarget':
            # Formatting the jointtarget to check if it is valid.
            value = response_dict['value']
            # Converts from unicode to normalized string
            value = unicodedata.normalize('NFKD', value).encode('ascii', 'ignore')
            value = value.translate(None, "[]")
            value_list = value.split(',')
            # Jointtarget should consist of 12 numbers.
            if len(value_list) == 12:
                res = 'Jointtarget: %s' % response_dict['value']
                return res
            else:
                err = 'Something wrong with the jointtarget: ' + response_dict['value']
                return err
        else:
            err = 'DataType is ' + response_dict['dattyp'] + ' and not jointtarget.'
            return err
    except Exception, err:
        return err


def edit_and_write_rapid_data_property(ipaddress, cookies, digest_auth, program, module,
                                       variable_name, property, new_value):
    """
    Edits the specified property of the jointtarget and writes it to the controller.
    Remember to overwrite the old cookie with the new returned cookie from this function.

    Input:
        String: IP address
        Requests.cookies.RequestsCookieJar: cookies
        Requests.auth.HTTPDigestAuth: digest_auth
        String: program (name of program, ex 'T_ROB1')
        String: module (name of module, ex 'MainModule')
        String: variable_name (name of variable, ex 'x')
        String: property (properties: robax or extax)
        String: new_value (new value, ex '[0,0,0,0,0,0]' for robax)
    Output:
        String: result message or error
        Requests.cookies.RequestsCookieJar: cookies
    Examples:
        message, cookies = edit_and_write_rapid_data_property('local', cookies, digest_auth, 'T_ROB1', 'MainModule',
                                                                'jtarget', 'robax', '[0,0,0,0,0,0]')
        message, cookies = edit_and_write_rapid_data_property('local', cookies, digest_auth, 'T_ROB1', 'MainModule',
                                                                'jtarget', 'extax', '[9E9,9E9,9E9,9E9,9E9,9E9]')
    """
    if isinstance(ipaddress, basestring) and isinstance(cookies, requests.cookies.RequestsCookieJar) and \
            isinstance(program, basestring) and isinstance(module, basestring) and \
            isinstance(variable_name, basestring) and isinstance(property, basestring) and \
            isinstance(new_value, basestring) and isinstance(digest_auth, requests.auth.HTTPDigestAuth):
        # Constructs the urls
        if ipaddress.lower() == 'local':
            url_write = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format('localhost:80',
                                                                                                     program, module,
                                                                                                     variable_name)
            url_get = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1'.format('localhost:80', program, module,
                                                                                        variable_name)
        else:
            url_write = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format(ipaddress.lower(),
                                                                                                     program, module,
                                                                                                     variable_name)
            url_get = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1'.format(ipaddress.lower(), program,
                                                                                        module, variable_name)
        try:
            # Gets the jointtarget from controller.
            response = requests.get(url_get, cookies=cookies)
            # If response includes a new cookie to use, set the new cookie.
            if len(response.cookies) > 0:
                cookies = response.cookies
            # If the user has timed out, need to authenticate again.
            if response.status_code == 401:
                response = requests.get(url_get, auth=digest_auth, cookies=cookies)
                if response.status_code == 200:
                    cookies = response.cookies
            if response.status_code == 200:
                # Gets the jointtarget form response.
                jointtarget = response.json()['_embedded']['_state'][0]['value']
                # Formats the jointtargets attributes into a list.
                jointtarget = unicodedata.normalize('NFKD', jointtarget).encode('ascii', 'ignore')
                jointtarget = jointtarget.translate(None, "[]")
                jointtarget_list = jointtarget.split(',')
                new_value = new_value.translate(None, "[]")
                if property.lower() == 'robax':
                    robax_list = new_value.split(',')
                    if len(robax_list) == 6:
                        # Creates the new jointtarget.
                        jointtarget = '[[%G,%G,%G,%G,%G,%G],[%G,%G,%G,%G,%G,%G]]' % \
                            (float(robax_list[0]), float(robax_list[1]), float(robax_list[2]), float(robax_list[3]),
                             float(robax_list[4]), float(robax_list[5]), float(jointtarget_list[6]),
                             float(jointtarget_list[7]), float(jointtarget_list[8]), float(jointtarget_list[9]),
                             float(jointtarget_list[10]), float(jointtarget_list[11]))
                        payload = {'value': jointtarget}
                    else:
                        err = 'Incorrect format of robax. Ex \'[0,0,0,0,0,0]\''
                        return err, cookies
                elif property.lower() == 'extax':
                    extax_list = new_value.split(',')
                    if len(extax_list) == 6:
                        # Creates the new jointtarget.
                        jointtarget = '[[%G,%G,%G,%G,%G,%G],[%G,%G,%G,%G,%G,%G]]' % \
                            (float(jointtarget_list[0]), float(jointtarget_list[1]), float(jointtarget_list[2]),
                             float(jointtarget_list[3]), float(jointtarget_list[4]), float(jointtarget_list[5]),
                             float(extax_list[0]), float(extax_list[1]), float(extax_list[2]), float(extax_list[3]),
                             float(extax_list[4]), float(extax_list[5]))
                        payload = {'value': jointtarget}
                    else:
                        err = 'Incorrect format of extax. Ex \'[9E9,9E9,9E9,9E9,9E9,9E9]\''
                        return err, cookies
                else:
                    msg = 'Property not of type robax or extax.'
                    return msg, cookies
                # Tries to update variable on controller.
                response = requests.post(url_write, cookies=cookies, data=payload)
                # If response includes a new cookie to use, set the new cookie.
                if len(response.cookies) > 0:
                    cookies = response.cookies
                # If the user has timed out, need to authenticate again.
                if response.status_code == 401:
                    response = requests.post(url_write, auth=digest_auth, cookies=cookies, data=payload)
                    if response.status_code == 204:
                        cookies = response.cookies
                if response.status_code == 204:
                    msg = 'Jointtarget %s updated.' % property.lower()
                    return msg, cookies
                else:
                    err = 'Error updating jointtarget: ' + str(response.status_code)
                    return err, cookies
            else:
                err = 'Error getting jointtarget from controller: ' + str(response.status_code)
                return err, cookies
        except Exception, err:
            return err, cookies
    else:
        err = 'Something wrong with arguments.'
        return err, cookies


def edit_and_write_rapid_data(ipaddress, cookies, digest_auth, program, module, variable_name, robax, extax):
    """
    Edits and writes the jointtarget.
    Remember to overwrite the old cookie with the new returned cookie from this function.

    Input:
        String: IP address
        Requests.cookies.RequestsCookieJar: cookies
        Requests.auth.HTTPDigestAuth: digest_auth
        String: program (name of program, ex 'T_ROB1')
        String: module (name of module, ex 'MainModule')
        String: variable_name (name of variable, ex 'x')
        String: robax (ex '[0,0,0,0,0,0]')
        String: extax (ex '[9E9,9E9,9E9,9E9,9E9,9E9]')
    Output:
        String: result message or error
        Requests.cookies.RequestsCookieJar: cookies
    Examples:
        message, cookies = edit_and_write_rapid_data('local', cookies, digest_auth, 'T_ROB1', 'MainModule',
                                                                'jtarget', '[0,0,0,0,0,0], '[9E9,9E9,9E9,9E9,9E9,9E9]')
    """
    if isinstance(ipaddress, basestring) and isinstance(cookies, requests.cookies.RequestsCookieJar) and \
            isinstance(program, basestring) and isinstance(module, basestring) and \
            isinstance(variable_name, basestring) and isinstance(robax, basestring) and \
            isinstance(extax, basestring) and isinstance(digest_auth, requests.auth.HTTPDigestAuth):
        # Constructs the url
        if ipaddress.lower() == 'local':
            url = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format('localhost:80',
                                                                                               program, module,
                                                                                               variable_name)
        else:
            url = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format(ipaddress.lower(),
                                                                                               program, module,
                                                                                               variable_name)
        try:
            robax = robax.translate(None, "[]")
            extax = extax.translate(None, "[]")

            robax_list = robax.split(',')
            extax_list = extax.split(',')
            if len(robax_list) == 6 and len(extax_list) == 6:
                jointtarget = '[[%G,%G,%G,%G,%G,%G],[%G,%G,%G,%G,%G,%G]]' % \
                              (float(robax_list[0]), float(robax_list[1]), float(robax_list[2]), float(robax_list[3]),
                               float(robax_list[4]), float(robax_list[5]), float(extax_list[0]), float(extax_list[1]),
                               float(extax_list[2]), float(extax_list[3]), float(extax_list[4]), float(extax_list[5]))
                payload = {'value': jointtarget}
                response = requests.post(url, cookies=cookies, data=payload)
                # If response includes a new cookie to use, set the new cookie.
                if len(response.cookies) > 0:
                    cookies = response.cookies
                # If the user has timed out, need to authenticate again.
                if response.status_code == 401:
                    response = requests.post(url, auth=digest_auth, cookies=cookies, data=payload)
                    if response.status_code == 204:
                        cookies = response.cookies
                if response.status_code == 204:
                    msg = 'Jointtarget updated.'
                    return msg, cookies
                else:
                    err = 'Error updating jointtarget: ' + str(response.status_code)
                    return err, cookies
            else:
                err = 'Incorrect format of input data.'
                return err, cookies
        except Exception, err:
            return err, cookies
    else:
        err = 'Something wrong with arguments.'
        return err, cookies
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"""
Integration test to test rapid_jointtarget functionality towards the virtual controller.
RobotStudio must run with the RAPID test program made for the integration tests
"""

import unittest
import sys

import frontendPCSDK.com.communication as com
import frontendPCSDK.user.user_authorization as user_auth
import frontendPCSDK.user.user_mastership as user_mastership
import frontendPCSDK.rapid.rapid_datatypes as rapid_datatypes
import frontendPCSDK.rapid.rapid_jointtarget as rapid_jointtarget


class RapidJointtargetTest(unittest.TestCase):

    controller = None
    mastership = None

    # Preparing test
    def setUp(self):
        """ Setting up for test """

        # Setup for all test cases.
        controllers = com.discover_controllers_on_network()
        self.controller, _, connected = com.connect_robot_with_ipaddr(controllers, '127.0.0.1')
        if not connected:
            print 'Couldn\'t connect to controller. Test will not be run.'
            sys.exit()
        is_logged_in, _ = user_auth.logon_robot_controller_default(self.controller)
        if not is_logged_in:
            print 'Couldn\'t log in. Test will not be run.'
            sys.exit()

        # Additional setup for some test cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests edit_and_write_rapid_data_property with correct input data.':
            is_master, _, self.mastership = user_mastership.get_master_access_to_controller_rapid(self.controller)
            if not is_master:
                print 'Couldn\'t get mastership. Test will not run.'
                sys.exit()
        elif test_desc == 'Tests edit_and_write_rapid_data with correct input data.':
            is_master, _, self.mastership = user_mastership.get_master_access_to_controller_rapid(self.controller)
            if not is_master:
                print 'Couldn\'t get mastership. Test will not run.'
                sys.exit()

    # Ending test
    def tearDown(self):
        """ Cleaning after test """

        # Additional cleaning after some test cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests edit_and_write_rapid_data_property with correct input data.':
            got_var, var_jtar = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_jtarget')
            if not got_var:
                print 'Couldn\'t get variable. Test will not run.'
                sys.exit()
            _ = rapid_jointtarget.edit_and_write_rapid_data_property(var_jtar, 'robax', '[0,0,0,10,0,0]')
            _ = rapid_jointtarget.edit_and_write_rapid_data_property(var_jtar, 'extax', '[9E9,9E9,9E9,9E9,9E9,9E9]')
            is_released, _ = user_mastership.release_and_dispose_master_access(self.mastership)
            if not is_released:
                print 'Couldn\'t release mastership. Test will not run.'
                sys.exit()
        elif test_desc == 'Tests edit_and_write_rapid_data with correct input data.':
            got_var, var_jtar = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_jtarget')
            if not got_var:
                print 'Couldn\'t get variable. Test will not run.'
                sys.exit()
            _ = rapid_jointtarget.edit_and_write_rapid_data(var_jtar, '[0,0,0,10,0,0]', '[9E9,9E9,9E9,9E9,9E9,9E9]')
            is_released, _ = user_mastership.release_and_dispose_master_access(self.mastership)
            if not is_released:
                print 'Couldn\'t release mastership. Test will not run.'
                sys.exit()

        # Cleaning for all the test cases
        _, _ = user_auth.logoff_robot_controller(self.controller)
        _, _ = com.disconnect_robot_controller(self.controller)

    # Tests get_robax_tostring with correct input data.
    def test_get_robax_tostring_correct(self):
        """ Tests get_robax_tostring with correct input data. """
        got_var, const_jtar = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_jtarget')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        robax = rapid_jointtarget.get_robax_tostring(const_jtar)
        self.assertEqual(robax, 'RobAx: [Rax_1,Rax_2,Rax_3,Rax_4,Rax_5,Rax_6] = [0,0,0,10,0,0]')

    # Tests get_robax_tostring with incorrect input data.
    def test_get_robax_tostring_incorrect(self):
        """ Tests get_robax_tostring with incorrect input data. """
        got_var, const_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        robax = rapid_jointtarget.get_robax_tostring(const_number)
        self.assertEqual(robax, 'DataType is num and not jointtarget.')
        # Checks if wrong data is inserted.
        robax = rapid_jointtarget.get_robax_tostring(10)
        self.assertIsInstance(robax, Exception)

    # Tests get_extax_tostring with correct input data.
    def test_get_extax_tostring_correct(self):
        """ Tests get_extax_tostring with correct input data. """
        got_var, const_jtar = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_jtarget')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        extax = rapid_jointtarget.get_extax_tostring(const_jtar)
        self.assertEqual(extax, 'Extax: [Eax_a,Eax_b,Eax_c,Eax_d,Eax_e,Eax_f] = [9E9,9E9,9E9,9E9,9E9,9E9]')

    # Tests get_extax_tostring with incorrect input data.
    def test_get_extax_tostring_incorrect(self):
        """ Tests get_extax_tostring with incorrect input data. """
        got_var, const_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        extax = rapid_jointtarget.get_extax_tostring(const_number)
        self.assertEqual(extax, 'DataType is num and not jointtarget.')
        # Checks if wrong data is inserted.
        extax = rapid_jointtarget.get_extax_tostring(10)
        self.assertIsInstance(extax, Exception)

    # Tests get_jointtarget_tostring with correct input data.
    def test_get_jointtarget_tostring_correct(self):
        """ Tests get_jointtarget_tostring with correct input data. """
        got_var, const_jtar = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_jtarget')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        jointtarget = rapid_jointtarget.get_jointtarget_tostring(const_jtar)
        self.assertEqual(jointtarget, 'Jointtarget: [[0,0,0,10,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]]')

    # Tests get_jointtarget_tostring with incorrect input data.
    def test_get_jointtarget_tostring_incorrect(self):
        """ Tests get_jointtarget_tostring with incorrect input data. """
        got_var, const_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        jointtarget = rapid_jointtarget.get_jointtarget_tostring(const_number)
        self.assertEqual(jointtarget, 'DataType is num and not jointtarget.')
        # Checks if wrong data is inserted.
        jointtarget = rapid_jointtarget.get_jointtarget_tostring(10)
        self.assertIsInstance(jointtarget, Exception)

    # Tests edit_and_write_rapid_data_property with correct input data.
    def test_edit_and_write_rapid_data_property_correct(self):
        """ Tests edit_and_write_rapid_data_property with correct input data. """
        got_var, var_jtar = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_jtarget')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if updating robax works.
        _ = rapid_jointtarget.edit_and_write_rapid_data_property(var_jtar, 'robax', '[0,0,0,0,0,0]')
        self.assertEqual(var_jtar.Value.RobAx.ToString(), '[0,0,0,0,0,0]')
        # Checks if updating extax works.
        _ = rapid_jointtarget.edit_and_write_rapid_data_property(var_jtar, 'extax', '[0,0,0,0,0,0]')
        self.assertEqual(var_jtar.Value.ExtAx.ToString(), '[0,0,0,0,0,0]')

    # Tests edit_and_write_rapid_data_property with incorrect input data.
    def test_edit_and_write_rapid_data_property_incorrect(self):
        """ Tests edit_and_write_rapid_data_property with incorrect input data. """
        got_var, var_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        got_var, var_jtar = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_jtarget')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        msg = rapid_jointtarget.edit_and_write_rapid_data_property(var_number, 'robax', '[0,0,0,0,0,0]')
        self.assertEqual(msg, 'DataType is num and not jointtarget.')
        # Checks if wrong property name is inserted
        msg = rapid_jointtarget.edit_and_write_rapid_data_property(var_jtar, 'r', '[0,0,0,0,0,0]')
        self.assertEqual(msg, 'Incorrect property.')
        # Checks if wrong data is inserted in property
        msg = rapid_jointtarget.edit_and_write_rapid_data_property(var_jtar, 10, '[0,0,0,0,0,0]')
        self.assertIsInstance(msg, Exception)
        # Checks if rapid data is not inserted.
        msg = rapid_jointtarget.edit_and_write_rapid_data_property(10, 'robax', '[0,0,0,0,0,0]')
        self.assertIsInstance(msg, Exception)
        # Checks if robax is not valid.
        msg = rapid_jointtarget.edit_and_write_rapid_data_property(var_jtar, 'robax', '[0,0]')
        self.assertEqual(msg, 'Incorrect format of input data.')
        # Checks if extax is not valid.
        msg = rapid_jointtarget.edit_and_write_rapid_data_property(var_jtar, 'extax', '[0,0]')
        self.assertEqual(msg, 'Incorrect format of input data.')
        # Check if new value is not string.
        msg = rapid_jointtarget.edit_and_write_rapid_data_property(var_jtar, 'extax', 10)
        self.assertEqual(msg, 'Input is not string.')

    # Tests edit_and_write_rapid_data with correct input data.
    def test_edit_and_write_rapid_data_correct(self):
        """ Tests edit_and_write_rapid_data with correct input data. """
        got_var, var_jtar = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_jtarget')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        _ = rapid_jointtarget.edit_and_write_rapid_data(var_jtar, '[0,0,0,0,0,0]', '[0,0,0,0,0,0]')
        self.assertEqual(var_jtar.Value.ToString(), '[[0,0,0,0,0,0],[0,0,0,0,0,0]]')

    # Tests edit_and_write_rapid_data with incorrect input data.
    def test_edit_and_write_rapid_data_incorrect(self):
        """ Tests edit_and_write_rapid_data with incorrect input data. """
        got_var, var_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        got_var, var_jtar = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_jtarget')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Check if wrong rapid data is inserted.
        msg = rapid_jointtarget.edit_and_write_rapid_data(var_number, '[0,0,0,0,0,0]', '[0,0,0,0,0,0]')
        self.assertEqual(msg, 'DataType is num and not jointtarget.')
        # Check if wrong robax and extax is inserted.
        msg = rapid_jointtarget.edit_and_write_rapid_data(var_jtar, '[0,0]', '[0,0,0,0,0,0]')
        self.assertEqual(msg, 'Incorrect format of input data.')
        msg = rapid_jointtarget.edit_and_write_rapid_data(var_jtar, '[0,0,0,0,0,0]', '[0,0]')
        self.assertEqual(msg, 'Incorrect format of input data.')
        # Check if wrong data is inserted instead of rapid data.
        msg = rapid_jointtarget.edit_and_write_rapid_data(10, '[0,0,0,0,0,0]', '[0,0,0,0,0,0]')
        self.assertIsInstance(msg, Exception)
        # Checks if wrong data is inserted into robax.
        msg = rapid_jointtarget.edit_and_write_rapid_data(var_jtar, 10, '[0,0,0,0,0,0]')
        self.assertEqual(msg, 'Input is not string.')







Kildekode/ABB Robot API Robot Web Services/integrationtests/rapid_jointtarget_test.py

"""
Integration test to test rapid_jointtarget functionality towards the virtual controller.
RobotStudio must run with the RAPID test program made for the integration tests
"""

import unittest
import sys

##### Used when testing statement and branch coverage. ########
# sys.path.insert(1, 'C:\Users\Marius Vasshus\Dropbox\Programmering\Python\Master\ABB Robot API Robot Web Services')
###############################################################

import frontendRWS.com.communication as com
import frontendRWS.rapid.rapid_datatypes as rapid_datatypes
import frontendRWS.rapid.rapid_jointtarget as rapid_jointtarget



class RapidJointtargetTest(unittest.TestCase):

    cookies = None
    digest_auth = None

    # Preparing test
    def setUp(self):
        """ Setting up for test """

        connected, _, self.digest_auth, self.cookies = com.connect_robot_with_ipaddr_def_user('local')
        if not connected:
            print 'Couldn\'t connect to controller. Test will not be run.'
            sys.exit()

    # Ending test
    def tearDown(self):
        """ Cleaning after test """

        # Checks for any additional cleaning for some cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests edit_and_write_rapid_data_property with correct input data.':
            _, self.cookies = rapid_jointtarget.edit_and_write_rapid_data_property('local', self.cookies,
                                                                                   self.digest_auth, 'T_ROB1',
                                                                                   'MainModule', 'var_jtarget', 'robax',
                                                                                   '[0,0,0,10,0,0]')
            _, self.cookies = rapid_jointtarget.edit_and_write_rapid_data_property('local', self.cookies,
                                                                                   self.digest_auth, 'T_ROB1',
                                                                                   'MainModule', 'var_jtarget', 'extax',
                                                                                   '[9E9,9E9,9E9,9E9,9E9,9E9]')
        elif test_desc == 'Tests edit_and_write_rapid_data with correct input data.':
            _, self.cookies = rapid_jointtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                          'T_ROB1', 'MainModule', 'var_jtarget',
                                                                          '[0,0,0,10,0,0]', '[9E9,9E9,9E9,9E9,9E9,9E9]')

        # Cleanup for all test cases.
        _, _ = com.logoff_robot_controller('local', self.cookies)

    # Tests get_robax_tostring with correct input data.
    def test_get_robax_tostring_correct(self):
        """ Tests get_robax_tostring with correct input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_jtarget')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        robax = rapid_jointtarget.get_robax_tostring(resp)
        self.assertEqual(robax, 'Robax: [Rax_1,Rax_2,Rax_3,Rax_4,Rax_5,Rax_6] = [0,0,0,10,0,0]')

    # Tests get_robax_tostring with incorrect input data.
    def test_get_robax_tostring_incorrect(self):
        """ Tests get_robax_tostring with incorrect input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        robax = rapid_jointtarget.get_robax_tostring(resp)
        self.assertEqual(robax, 'DataType is num and not jointtarget.')
        # Checks if wrong data is inserted.
        robax = rapid_jointtarget.get_robax_tostring(10)
        self.assertIsInstance(robax, Exception)

    # Tests get_extax_tostring with correct input data.
    def test_get_extax_tostring_correct(self):
        """ Tests get_extax_tostring with correct input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_jtarget')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        extax = rapid_jointtarget.get_extax_tostring(resp)
        self.assertEqual(extax, 'Extax: [Eax_a,Eax_b,Eax_c,Eax_d,Eax_e,Eax_f] = [9E+09,9E+09,9E+09,9E+09,9E+09,9E+09]')

    # Tests get_extax_tostring with incorrect input data.
    def test_get_extax_tostring_incorrect(self):
        """ Tests get_extax_tostring with incorrect input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        extax = rapid_jointtarget.get_extax_tostring(resp)
        self.assertEqual(extax, 'DataType is num and not jointtarget.')
        # Checks if wrong data is inserted.
        extax = rapid_jointtarget.get_extax_tostring(10)
        self.assertIsInstance(extax, Exception)

    # Tests get_jointtarget_tostring with correct input data.
    def test_get_jointtarget_tostring_correct(self):
        """ Tests get_jointtarget_tostring with correct input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_jtarget')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        jointtarget = rapid_jointtarget.get_jointtarget_tostring(resp)
        self.assertEqual(jointtarget, 'Jointtarget: [[0,0,0,10,0,0],[9E+09,9E+09,9E+09,9E+09,9E+09,9E+09]]')

    # Tests get_jointtarget_tostring with incorrect input data.
    def test_get_jointtarget_tostring_incorrect(self):
        """ Tests get_jointtarget_tostring with incorrect input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        jointtarget = rapid_jointtarget.get_jointtarget_tostring(resp)
        self.assertEqual(jointtarget, 'DataType is num and not jointtarget.')
        # Checks if wrong data is inserted.
        jointtarget = rapid_jointtarget.get_jointtarget_tostring(10)
        self.assertIsInstance(jointtarget, Exception)

    # Tests edit_and_write_rapid_data_property with correct input data.
    def test_edit_and_write_rapid_data_property_correct(self):
        """ Tests edit_and_write_rapid_data_property with correct input data. """
        # Checks if updating robax works.
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data_property('local', self.cookies,
                                                                                 self.digest_auth, 'T_ROB1',
                                                                                 'MainModule', 'var_jtarget', 'robax',
                                                                                 '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Jointtarget robax updated.')
        # Checks if updating extax works.
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data_property('local', self.cookies,
                                                                                 self.digest_auth, 'T_ROB1',
                                                                                 'MainModule', 'var_jtarget', 'extax',
                                                                                 '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Jointtarget extax updated.')

    # Tests edit_and_write_rapid_data_property with incorrect input data.
    def test_edit_and_write_rapid_data_property_incorrect(self):
        """ Tests edit_and_write_rapid_data_property with incorrect input data. """
        # Checks if wrong ip address is specified.
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data_property('10', self.cookies, self.digest_auth,
                                                                                 'T_ROB1', 'MainModule', 'var_jtarget',
                                                                                 'robax', '[0,0,0,0,0,0]')
        self.assertIsInstance(res, Exception)
        # Checks if wrong rapid data is edited.
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data_property('local', self.cookies,
                                                                                 self.digest_auth, 'T_ROB1',
                                                                                 'MainModule', 'var_boolean', 'robax',
                                                                                 '[0,0,0,0,0,0]')
        self.assertIsInstance(res, Exception)
        # Checks if wrong data is inserted.
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data_property(10, self.cookies, self.digest_auth,
                                                                                 'T_ROB1', 'MainModule', 'var_jtarget',
                                                                                 'robax', '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data_property('local', self.cookies, 10, 'T_ROB1',
                                                                                 'MainModule', 'var_jtarget', 'robax',
                                                                                 '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data_property('local', self.cookies,
                                                                                 self.digest_auth, 10, 'MainModule',
                                                                                 'var_jtarget', 'robax',
                                                                                 '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data_property('local', self.cookies,
                                                                                 self.digest_auth, 'T_ROB1', 10,
                                                                                 'var_jtarget', 'robax',
                                                                                 '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data_property('local', self.cookies,
                                                                                 self.digest_auth, 'T_ROB1',
                                                                                 'MainModule', 10, 'robax',
                                                                                 '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data_property('local', self.cookies,
                                                                                 self.digest_auth, 'T_ROB1',
                                                                                 'MainModule', 'var_jtarget', 10,
                                                                                 '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data_property('local', self.cookies,
                                                                                 self.digest_auth, 'T_ROB1',
                                                                                 'MainModule', 'var_jtarget', 'robax',
                                                                                 10)
        self.assertEqual(res, 'Something wrong with arguments.')
        # Checks if wrong variable with wrong format is inserted.
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data_property('local', self.cookies,
                                                                                 self.digest_auth, 'T', 'MainModule',
                                                                                 'var_jtarget', 'robax',
                                                                                 '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Error getting jointtarget from controller: 400')
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data_property('local', self.cookies,
                                                                                 self.digest_auth, 'T_ROB1', 'Mai',
                                                                                 'var_jtarget', 'robax',
                                                                                 '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Error getting jointtarget from controller: 400')
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data_property('local', self.cookies,
                                                                                 self.digest_auth, 'T_ROB1',
                                                                                 'MainModule', 'va', 'robax',
                                                                                 '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Error getting jointtarget from controller: 400')
        # Checks if wrong property is specified
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data_property('local', self.cookies,
                                                                                 self.digest_auth, 'T_ROB1',
                                                                                 'MainModule', 'var_jtarget', 'r',
                                                                                 '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Property not of type robax or extax.')
        # Checks if wrong format of new value
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data_property('local', self.cookies,
                                                                                 self.digest_auth, 'T_ROB1',
                                                                                 'MainModule', 'var_jtarget', 'robax',
                                                                                 '[0,0,0,0]')
        self.assertEqual(res, 'Incorrect format of robax. Ex \'[0,0,0,0,0,0]\'')

    # Tests edit_and_write_rapid_data with correct input data.
    def test_edit_and_write_rapid_data_correct(self):
        """ Tests edit_and_write_rapid_data with correct input data. """
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                        'T_ROB1', 'MainModule', 'var_jtarget',
                                                                        '[0,0,0,0,0,0]', '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Jointtarget updated.')

    # Tests edit_and_write_rapid_data with incorrect input data.
    def test_edit_and_write_rapid_data_incorrect(self):
        """ Tests edit_and_write_rapid_data with incorrect input data. """
        # Checks if wrong ip address is specified.
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data('10', self.cookies, self.digest_auth, 'T_ROB1',
                                                                        'MainModule', 'var_jtarget', '[0,0,0,0,0,0]',
                                                                        '[0,0,0,0,0,0]')
        self.assertIsInstance(res, Exception)
        # Checks if wrong rapid data is edited.
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                        'T_ROB1', 'MainModule', 'var_boolean',
                                                                        '[0,0,0,0,0,0]', '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Error updating jointtarget: 400')
        # Checks if wrong data is inserted.
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data(10, self.cookies, self.digest_auth, 'T_ROB1',
                                                                        'MainModule', 'var_jtarget', '[0,0,0,0,0,0]',
                                                                        '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data('local', self.cookies, 10, 'T_ROB1',
                                                                        'MainModule', 'var_jtarget',
                                                                        '[0,0,0,0,0,0]', '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 10,
                                                                        'MainModule', 'var_jtarget', '[0,0,0,0,0,0]',
                                                                        '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                        'T_ROB1', 10, 'var_jtarget', '[0,0,0,0,0,0]',
                                                                        '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                        'T_ROB1', 'MainModule', 10, '[0,0,0,0,0,0]',
                                                                        '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                        'T_ROB1', 'MainModule', 'var_jtarget', 10,
                                                                        '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                        'T_ROB1', 'MainModule', 'var_jtarget',
                                                                        '[0,0,0,0,0,0]', 10)
        self.assertEqual(res, 'Something wrong with arguments.')
        # Checks if wrong variable with wrong format is inserted.
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                        'T', 'MainModule', 'var_jtarget',
                                                                        '[0,0,0,0,0,0]', '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Error updating jointtarget: 400')
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                        'T_ROB1', 'Mai', 'var_jtarget', '[0,0,0,0,0,0]',
                                                                        '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Error updating jointtarget: 400')
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                        'T_ROB1', 'MainModule', 'va', '[0,0,0,0,0,0]',
                                                                        '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Error updating jointtarget: 400')
        # Checks if wrong robax is specified
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                        'T_ROB1', 'MainModule', 'var_jtarget', '[0,0]',
                                                                        '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Incorrect format of input data.')
        # Checks if wrong format of extax
        res, self.cookies = rapid_jointtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                        'T_ROB1', 'MainModule', 'var_jtarget',
                                                                        '[0,0,0,0,0,0]', '[0,0,0,0]')
        self.assertEqual(res, 'Incorrect format of input data.')







Kildekode/ABB Robot API Robot Web Services/frontendRWS/rapid/rapid_num.py

"""
Module for handling rapid datatype num. This module makes it possible to edit and write a rapid datatype num,
as well as displaying the value of the num.
"""

import requests
import requests.auth
import requests.cookies


def get_value_tostring(response_dict):
    """
    Gets the value of num from response and returns it as a string

    Input:
        Dictionary: response_dict
    Output:
        String: The result or error
    Examples:
        None
    """
    try:
        if response_dict['dattyp'] == 'num':
            res = 'Value = %s' % response_dict['value']
            return res
        else:
            err = 'DataType is ' + response_dict['dattyp'] + ' and not num.'
            return err
    except Exception, err:
        return err


def get_value(response_dict):
    """
    Gets the value of num from response and returns it

    Input:
        Dictionary: response_dict
    Output:
        Float|String: Output depends on if it is possible to get the value or not
    Examples:
        None
    """
    try:
        if response_dict['dattyp'] == 'num':
            return float(response_dict['value'])
        else:
            err = 'DataType is ' + response_dict['dattyp'] + ' and not num.'
            return err
    except Exception, err:
        return err


def edit_and_write_rapid_data(ipaddress, cookies, digest_auth, program, module, variable_name, new_value):
    """
    Edits and writes the num variable to the specified value.
    Remember to overwrite the old cookie with the new returned cookie from this function.

    Input:
        String: IP address
        Requests.cookies.RequestsCookieJar: cookies
        Requests.auth.HTTPDigestAuth: digest_auth
        String: program (name of program, ex T_ROB1)
        String: module (name of module, ex MainModule)
        String: variable_name (name of the variable to update, ex x)
        Float|Int: new_value
    Output:
        String: result message or error
        Requests.cookies.RequestsCookieJar: cookies
    Examples:
        message, cookies = edit_and_write_rapid_data('local', cookies, digest_auth, 'T_ROB1', 'MainModule', 'x', 10)
        message, cookies = edit_and_write_rapid_data('10.0.0.1', cookies, digest_auth, 'T_ROB1', 'MainModule', 'x', 11)
    """
    if isinstance(ipaddress, basestring) and isinstance(cookies, requests.cookies.RequestsCookieJar) \
            and isinstance(program, basestring) and isinstance(module, basestring) \
            and isinstance(variable_name, basestring) and isinstance(new_value, (float, int)) \
            and isinstance(digest_auth, requests.auth.HTTPDigestAuth):
        # Constructs the url
        if ipaddress.lower() == 'local':
            url = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format('localhost:80',
                                                                                               program, module,
                                                                                               variable_name)
        else:
            url = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format(ipaddress.lower(),
                                                                                               program, module,
                                                                                               variable_name)
        try:
            # Construct payload with the new value
            payload = {'value': str(new_value)}
            response = requests.post(url, cookies=cookies, data=payload)
            # If response includes a new cookie to use, set the new cookie.
            if len(response.cookies) > 0:
                cookies = response.cookies
            # If the user has timed out, need to authenticate again.
            if response.status_code == 401:
                response = requests.post(url, auth=digest_auth, cookies=cookies, data=payload)
                if response.status_code == 200:
                    cookies = response.cookies
            if response.status_code == 204:
                msg = 'Value updated.'
                return msg, cookies
            else:
                err = 'Error updating value: ' + str(response.status_code)
                return err, cookies
        except Exception, err:
            return err, cookies
    else:
        err = 'Something wrong with arguments.'
        return err, cookies







Kildekode/ABB Robot API PC SDK/frontendPCSDK/rapid/rapid_num.py

"""
Module for handling rapid datatype num. This module makes it possible to edit and write a rapid datatype num,
as well as displaying the value of the num.
"""


import os

# Path to the folder with DLL
file_path = os.path.realpath(__file__)
temp = file_path.split('frontendPCSDK')
dll_path = temp[0] + 'ABB_PCSDK_DLL\ABB.Robotics.Controllers.PC.dll'

import clr
clr.AddReferenceToFileAndPath(dll_path)

import ABB.Robotics.Controllers as ctrlrs


def get_value_tostring(rapid_data):
    """
    Gets the value of num and returns it as a string

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        String: The result or error
    Examples:
        None
    """
    try:
        if rapid_data.RapidType == 'num':
            res = 'Value = %s' % rapid_data.Value
            return res
        else:
            err = 'DataType is ' + rapid_data.RapidType + ' and not num.'
            return err
    except Exception, err:
            return err


def get_value(rapid_data):
    """
    Gets the value of num and returns it

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        Float OR String: Output depends on if it is possible to get the value or not
    Examples:
        None
    """
    try:
        if rapid_data.RapidType == 'num':
            return float(rapid_data.Value)
        else:
            err = 'DataType is ' + rapid_data.RapidType + ' and not num.'
            return err
    except Exception, err:
            return err


def edit_and_write_rapid_data(rapid_data, new_value):
    """
    Edits the num variable to the specified value and writes it to the controller.
    Remember to get mastership before calling this function, and release the mastership right after.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
        Float|Int: new_value
    Output:
        String: result message or error
    Examples:
        message = edit_and_write_rapid_data(rapid_data, 1)
        message = edit_and_write_rapid_data(rapid_data, 20)
    """
    try:
        if rapid_data.RapidType == 'num':
            rapid_data.Value = ctrlrs.RapidDomain.Num(new_value)
            msg = 'Changed the value'
            return msg
        else:
            msg = 'DataType is ' + rapid_data.RapidType + ' and not num.'
            return msg
    except Exception, err:
            return err







Kildekode/ABB Robot API PC SDK/integrationtests/rapid_num_test.py

"""
Integration test to test rapid_num functionality towards the virtual controller.
RobotStudio must run with the RAPID test program made for the integration tests
"""

import unittest
import sys

import frontendPCSDK.com.communication as com
import frontendPCSDK.user.user_authorization as user_auth
import frontendPCSDK.user.user_mastership as user_mastership
import frontendPCSDK.rapid.rapid_datatypes as rapid_datatypes
import frontendPCSDK.rapid.rapid_num as rapid_num


class RapidNumTest(unittest.TestCase):

    controller = None
    mastership = None

    # Preparing test
    def setUp(self):
        """ Setting up for test """

        # Setup for all test cases.
        controllers = com.discover_controllers_on_network()
        self.controller, _, connected = com.connect_robot_with_ipaddr(controllers, '127.0.0.1')
        if not connected:
            print 'Couldn\'t connect to controller. Test will not be run.'
            sys.exit()
        is_logged_in, _ = user_auth.logon_robot_controller_default(self.controller)
        if not is_logged_in:
            print 'Couldn\'t log in. Test will not be run.'
            sys.exit()

        test_desc = self.shortDescription()
        # Checks for additional setup for some cases.
        if test_desc == 'Tests edit_and_write_rapid_data with correct input data':
            is_master, _, self.mastership = user_mastership.get_master_access_to_controller_rapid(self.controller)
            if not is_master:
                print 'Couldn\'t get mastership on controller. Test will not be run.'
                sys.exit()

    # Ending test
    def tearDown(self):
        """ Cleaning after test """

        # Checks for any additional cleaning for some cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests edit_and_write_rapid_data with correct input data':
            got_var, var_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_number')
            if not got_var:
                print 'Could not get variable from controller. Tests will not be run.'
                sys.exit()
            _ = rapid_num.edit_and_write_rapid_data(var_number, 0)
            released_master, _ = user_mastership.release_and_dispose_master_access(self.mastership)
            if not released_master:
                print 'Could\'t release mastership on controller. Tests will not be run.'
                sys.exit()

        # Cleaning for all the test cases
        _, _ = user_auth.logoff_robot_controller(self.controller)
        _, _ = com.disconnect_robot_controller(self.controller)

    # Tests get_value_tostring with correct rapid data
    def test_get_value_tostring_correct(self):
        """ Tests get_value_tostring with correct rapid data """
        got_var, const_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Could not get variable from controller. Test will not be run.'
            sys.exit()
        self.assertEqual(rapid_num.get_value_tostring(const_number), 'Value = 1000')

    # Tests get_value_tostring with incorrect rapid data
    def test_get_value_tostring_incorrect(self):
        """ Tests get_value_tostring with incorrect rapid data """
        got_var, const_bool = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_boolean')
        if not got_var:
            print 'Could not get variable from controller. Test will not be run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        self.assertEqual(rapid_num.get_value_tostring(const_bool), 'DataType is bool and not num.')
        # Checks if not rapid data is inserted
        self.assertIsInstance(rapid_num.get_value_tostring(10), Exception)

    # Tests get_value with correct rapid data
    def test_get_value_correct(self):
        """ Tests get_value with correct rapid data """
        got_var, const_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Could not get variable from controller. Test will not be run.'
            sys.exit()
        self.assertEqual(rapid_num.get_value(const_number), 1000)

    # Tests get_value with incorrect rapid data
    def test_get_value_incorrect(self):
        """ Tests get_value with incorrect rapid data """
        got_var, const_bool = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_boolean')
        if not got_var:
            print 'Could not get variable from controller. Test will not be run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        self.assertEqual(rapid_num.get_value(const_bool), 'DataType is bool and not num.')
        # Checks if rapid data is not inserted.
        self.assertIsInstance(rapid_num.get_value(10), Exception)

    # Tests edit_and_write_rapid_data with correct input data
    def test_edit_and_write_rapid_data_correct(self):
        """ Tests edit_and_write_rapid_data with correct input data """
        got_var, var_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_number')
        if not got_var:
            print 'Could not get variable from controller. Test will not be run.'
            sys.exit()
        _ = rapid_num.edit_and_write_rapid_data(var_number, 10)
        self.assertEqual(float(var_number.Value), 10)

    # Tests edit_and_write_rapid_data with incorrect input data
    def test_edit_and_write_rapid_data_incorrect(self):
        """ Tests edit_and_write_rapid_data with incorrect input data """
        # Tests with wrong rapid data input.
        got_var, var_boolean = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_boolean')
        if not got_var:
            print 'Could not get variable from controller. Test will not be run.'
            sys.exit()
        res = rapid_num.edit_and_write_rapid_data(var_boolean, 10)
        self.assertEqual(res, 'DataType is bool and not num.')
        # Tests with right rapid data input but wrong value as input.
        got_var, var_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_number')
        if not got_var:
            print 'Could not get variable from controller. Test will not be run.'
            sys.exit()
        res = rapid_num.edit_and_write_rapid_data(var_number, True)
        self.assertIsInstance(res, Exception)
        # Tests with other than rapid data as input.
        res = rapid_num.edit_and_write_rapid_data(10, 10)
        self.assertIsInstance(res, Exception)







Kildekode/ABB Robot API Robot Web Services/integrationtests/rapid_num_test.py

"""
Integration test to test rapid_num functionality towards the virtual controller.
RobotStudio must run with the RAPID test program made for the integration tests
"""

import unittest
import sys

##### Used when testing statement and branch coverage. ########
# sys.path.insert(1, 'C:\Users\Marius Vasshus\Dropbox\Programmering\Python\Master\ABB Robot API Robot Web Services')
###############################################################

import frontendRWS.com.communication as com
import frontendRWS.rapid.rapid_datatypes as rapid_datatypes
import frontendRWS.rapid.rapid_num as rapid_num



class RapidNumTest(unittest.TestCase):

    cookies = None
    digest_auth = None

    # Preparing test
    def setUp(self):
        """ Setting up for test """

        # Setup for all test cases.
        connected, _, self.digest_auth, self.cookies = com.connect_robot_with_ipaddr_def_user('local')
        if not connected:
            print 'Couldn\'t connect to controller. Test will not be run.'
            sys.exit()

    # Ending test
    def tearDown(self):
        """ Cleaning after test """

        # Checks for any additional cleaning for some cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests edit_and_write_rapid_data with correct input data':
            _, self.cookies = rapid_num.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                  'MainModule', 'var_number', 0)

        # Cleaning for all the test cases
        _, _ = com.logoff_robot_controller('local', self.cookies)

    # Tests get_value_tostring with correct rapid data
    def test_get_value_tostring_correct(self):
        """ Tests get_value_tostring with correct rapid data """
        got_var, resp_dict, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth,
                                                                          'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Could not get variable from controller. Test will not be run.'
            sys.exit()
        self.assertEqual(rapid_num.get_value_tostring(resp_dict), 'Value = 1000')

    # Tests get_value_tostring with incorrect rapid data
    def test_get_value_tostring_incorrect(self):
        """ Tests get_value_tostring with incorrect rapid data """
        got_var, resp_dict, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth,
                                                                          'T_ROB1', 'MainModule', 'const_boolean')
        if not got_var:
            print 'Could not get variable from controller. Test will not be run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        self.assertEqual(rapid_num.get_value_tostring(resp_dict), 'DataType is bool and not num.')
        # Checks if not rapid data is inserted
        self.assertIsInstance(rapid_num.get_value_tostring(10), Exception)

    # Tests get_value with correct rapid data
    def test_get_value_correct(self):
        """ Tests get_value with correct rapid data """
        got_var, resp_dict, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth,
                                                                          'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Could not get variable from controller. Test will not be run.'
            sys.exit()
        self.assertEqual(rapid_num.get_value(resp_dict), 1000)

    # Tests get_value with incorrect rapid data
    def test_get_value_incorrect(self):
        """ Tests get_value with incorrect rapid data """
        got_var, resp_dict, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth,
                                                                          'T_ROB1', 'MainModule', 'const_boolean')
        if not got_var:
            print 'Could not get variable from controller. Test will not be run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        self.assertEqual(rapid_num.get_value(resp_dict), 'DataType is bool and not num.')
        # Checks if rapid data is not inserted.
        self.assertIsInstance(rapid_num.get_value(10), Exception)

    # Tests edit_and_write_rapid_data with correct input data
    def test_edit_and_write_rapid_data_correct(self):
        """ Tests edit_and_write_rapid_data with correct input data """
        res, self.cookies = rapid_num.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                'MainModule', 'var_number', 10)
        self.assertEqual(res, 'Value updated.')

    # Tests edit_and_write_rapid_data with incorrect input data
    def test_edit_and_write_rapid_data_incorrect(self):
        """ Tests edit_and_write_rapid_data with incorrect input data """
        # Checks if wrong ip address is specified.
        res, self.cookies = rapid_num.edit_and_write_rapid_data('10', self.cookies, self.digest_auth, 'T_ROB1',
                                                                'MainModule', 'var_number', 10)
        self.assertIsInstance(res, Exception)
        # Checks if wrong rapid data is edited.
        res, self.cookies = rapid_num.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                'MainModule', 'var_boolean', 10)
        self.assertEqual(res, 'Error updating value: 400')
        # Checks if wrong data is inserted.
        res, self.cookies = rapid_num.edit_and_write_rapid_data(10, self.cookies, self.digest_auth, 'T_ROB1',
                                                                'MainModule', 'var_number', 10)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_num.edit_and_write_rapid_data('local', self.cookies, 10, 'T_ROB1',
                                                                'MainModule', 'var_number', 10)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_num.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 10,
                                                                'MainModule', 'var_number', 10)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_num.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                10, 'var_number', 10)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_num.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                'MainModule', 10, 10)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_num.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                'MainModule', 'var_number', 'h')
        self.assertEqual(res, 'Something wrong with arguments.')
        # Checks if wrong variable with wrong format is inserted.
        res, self.cookies = rapid_num.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T',
                                                                'MainModule', 'var_number', 10)
        self.assertEqual(res, 'Error updating value: 400')
        res, self.cookies = rapid_num.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                'Mai', 'var_number', 10)
        self.assertEqual(res, 'Error updating value: 400')
        res, self.cookies = rapid_num.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                'MainModule', 'va', 10)
        self.assertEqual(res, 'Error updating value: 400')







Kildekode/ABB Robot API PC SDK/frontendPCSDK/rapid/rapid_robtarget.py

"""
Module for handling rapid datatype robtarget. This module makes it possible to edit and write the rapid datatype
robtarget, as well as displaying the different properties of the robtarget.
"""


def get_trans_tostring(rapid_data):
    """
    Gets the trans data from robtarget and returns it as a string.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        String: Trans or error
    Examples:
        None
    """
    try:
        if rapid_data.RapidType == 'robtarget':
            res = 'Trans: [X,Y,Z] = [%G,%G,%G]' % (rapid_data.Value.Trans.X, rapid_data.Value.Trans.Y,
                                                   rapid_data.Value.Trans.Z)
            return res

        else:
            err = 'DataType is ' + rapid_data.RapidType + ' and not robtarget.'
            return err
    except Exception, err:
        return err


def get_rot_tostring(rapid_data):
    """
    Gets the rot data from robtarget and returns it as a string.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        String: Rot or error
    Examples:
        None
    """
    try:
        if rapid_data.RapidType == 'robtarget':
            res = 'Rot: [Q1,Q2,Q3,Q4] = [%G,%G,%G,%G]' % (rapid_data.Value.Rot.Q1, rapid_data.Value.Rot.Q2,
                                                          rapid_data.Value.Rot.Q3, rapid_data.Value.Rot.Q4)
            return res
        else:
            err = 'DataType is ' + rapid_data.RapidType + ' and not robtarget.'
            return err
    except Exception, err:
        return err


def get_robconf_tostring(rapid_data):
    """
    Gets the robconf data from robtarget and returns it as a string.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        String: Robconf or error
    Examples:
        None
    """
    try:
        if rapid_data.RapidType == 'robtarget':
            res = 'Robconf: [Cf1,Cf4,Cf6,Cfx] = [%d,%d,%d,%d]' % \
                  (rapid_data.Value.Robconf.Cf1, rapid_data.Value.Robconf.Cf4,
                   rapid_data.Value.Robconf.Cf6, rapid_data.Value.Robconf.Cfx)
            return res
        else:
            err = 'DataType is ' + rapid_data.RapidType + ' and not robtarget.'
            return err
    except Exception, err:
            return err


def get_extax_tostring(rapid_data):
    """
    Gets the extax data from robtarget and returns it as a string.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        String: Extax or error
    Examples:
        None
    """
    try:
        if rapid_data.RapidType == 'robtarget':
            extax = rapid_data.Value.Extax.ToString()
            extax = extax.translate(None, "[]+")
            extax_list = extax.split(',')
            # Loop to format extax.
            for i, eax in list(enumerate(extax_list)):
                if "E" in eax:
                    eax = eax.split('E')
                    eax = eax[0] + "E%d" % float(eax[1])
                    extax_list[i] = eax
                else:
                    extax_list[i] = eax
            res = 'Extax: [Eax_a,Eax_b,Eax_c,Eax_d,Eax_e,Eax_f] = [%s,%s,%s,%s,%s,%s]' \
                  % (extax_list[0], extax_list[1], extax_list[2], extax_list[3], extax_list[4], extax_list[5])
            return res
        else:
            err = 'DataType is ' + rapid_data.RapidType + ' and not robtarget.'
            return err
    except Exception, err:
        return err


def get_robtarget_tostring(rapid_data):
    """
    Gets robtarget and returns it as a string.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        String: Robtarget or error
    Examples:
        None
    """
    try:
        if rapid_data.RapidType == 'robtarget':
            res = 'Robtarget: %s' % rapid_data.Value.ToString()
            return res
        else:
            err = 'DataType is ' + rapid_data.RapidType + ' and not robtarget.'
            return err
    except Exception, err:
        return err


def edit_and_write_rapid_data_property(rapid_data, property, new_value):
    """
    Edits the specified robtarget property and writes it to the controller.
    Remember to get mastership before calling this function, and release the mastership right after.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
        String: property (accepted types: trans, rot, robconf, extax)
        String: new_value
    Output:
        String: result message or error
    Examples:
        message = edit_and_write_rapid_data_property(rapid_data,'trans','[100,100,0]')
        message = edit_and_write_rapid_data_property(rapid_data,'rot','[1,0,0,0]')
        message = edit_and_write_rapid_data_property(rapid_data,'robconf','[1,0,1,0]')
        message = edit_and_write_rapid_data_property(rapid_data,'extax','[9E9,9E9,9E9,9E9,9E9,9E9]')
    """
    try:
        if rapid_data.RapidType == 'robtarget':
            robtarget = rapid_data.Value
            robtarget_trans = rapid_data.Value.Trans.ToString()
            robtarget_rot = rapid_data.Value.Rot.ToString()
            robtarget_robconf = rapid_data.Value.Robconf.ToString()
            robtarget_extax = rapid_data.Value.Extax.ToString()

            # Checks if new_value is string
            if isinstance(new_value, basestring):
                new_value = new_value.translate(None, "[]")
                if property.lower() == 'trans':
                    trans_list = new_value.split(',')
                    if len(trans_list) == 3:
                        trans = "[[%G,%G,%G],%s,%s,%s]" % \
                                (float(trans_list[0]), float(trans_list[1]), float(trans_list[2]),
                                 robtarget_rot, robtarget_robconf, robtarget_extax)
                        robtarget.FillFromString2(trans)
                    else:
                        msg = 'Incorrect format of x,y,z: ex. \'10,50,0\'.'
                        return msg
                elif property.lower() == 'rot':
                    rot_list = new_value.split(',')
                    if len(rot_list) == 4:
                        rot = "[%s,[%G,%G,%G,%G],%s,%s]" % \
                              (robtarget_trans, float(rot_list[0]), float(rot_list[1]),
                               float(rot_list[2]), float(rot_list[3]), robtarget_robconf, robtarget_extax)
                        robtarget.FillFromString2(rot)
                    else:
                        msg = 'Incorrect format of q1,q2,q3,q4: ex. \'0,0,1,0\'.'
                        return msg
                elif property.lower() == 'robconf':
                    conf_data_list = new_value.split(',')
                    if len(conf_data_list) == 4:
                        robconf = "[%s,%s,[%d,%d,%d,%d],%s]" % \
                                  (robtarget_trans, robtarget_rot,
                                   int(conf_data_list[0]), int(conf_data_list[1]), int(conf_data_list[2]),
                                   int(conf_data_list[3]), robtarget_extax)
                        robtarget.FillFromString2(robconf)
                    else:
                        msg = 'Incorrect format of Cf1,Cf4,Cf6,Cfx: ex. \'1,0,1,0\'.'
                        return msg
                elif property.lower() == 'extax':
                    extax_list = new_value.split(',')
                    if len(extax_list) == 6:
                        extax = "[%s,%s,%s,[%G,%G,%G,%G,%G,%G]]" % \
                                (robtarget_trans, robtarget_rot, robtarget_robconf,
                                 float(extax_list[0]), float(extax_list[1]),
                                 float(extax_list[2]), float(extax_list[3]),
                                 float(extax_list[4]), float(extax_list[5]))
                        robtarget.FillFromString2(extax)
                    else:
                        msg = 'Incorrect format of Eax_a,Eax_b,Eax_c,Eax_d,Eax_e,Eax_f: ex \'9E9,9E9,9E9,9E9,9E9,9E9\'.'
                        return msg
                else:
                    msg = 'Property not of type trans, rot, robconf or extax.'
                    return msg
                try:
                    rapid_data.Value = robtarget
                    msg = '%s updated.' % property.title()
                    return msg
                except Exception, err:
                    return err
            else:
                msg = 'Input is not string.'
                return msg
        else:
            msg = 'DataType is ' + rapid_data.RapidType + ' and not robtarget.'
            return msg
    except Exception, err:
        return err


def edit_and_write_rapid_data(rapid_data, trans, rot, robconf, extax):
    """
    Edits the robtarget and writes it to the controller.
    Remember to get mastership before calling this function, and release the mastership right after.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
        String: trans
        String: rot
        String: robconf
        String: extax
    Output:
        String: result message or error
    Examples:
       message = edit_and_write_rapid_data(rapid_data,'[100,100,0]','[1,0,0,0]','[0,0,0,1]','[9E9,9E9,9E9,9E9,9E9,9E9]')
    """
    try:
        if rapid_data.RapidType == 'robtarget':
            robtarget = rapid_data.Value

            # Checks if the input is string
            if (isinstance(trans, basestring) and isinstance(rot, basestring) and
                    isinstance(robconf, basestring) and isinstance(extax, basestring)):
                trans = trans.translate(None, "[]")
                rot = rot.translate(None, "[]")
                robconf = robconf.translate(None, "[]")
                extax = extax.translate(None, "[]")

                trans_list = trans.split(',')
                rot_list = rot.split(',')
                robconf_list = robconf.split(',')
                extax_list = extax.split(',')
                if (len(trans_list) == 3) and (len(rot_list) == 4) and (len(robconf_list) == 4) \
                        and (len(extax_list) == 6):
                    new_robtarget = "[[%G,%G,%G],[%G,%G,%G,%G],[%d,%d,%d,%d],[%G,%G,%G,%G,%G,%G]]" % \
                                    (float(trans_list[0]), float(trans_list[1]), float(trans_list[2]),
                                     float(rot_list[0]), float(rot_list[1]), float(rot_list[2]), float(rot_list[3]),
                                     float(robconf_list[0]), float(robconf_list[1]), float(robconf_list[2]),
                                     float(robconf_list[3]), float(extax_list[0]), float(extax_list[1]),
                                     float(extax_list[2]), float(extax_list[3]), float(extax_list[4]),
                                     float(extax_list[5]))
                    robtarget.FillFromString2(new_robtarget)
                    try:
                        rapid_data.Value = robtarget
                        msg = 'Robtarget updated.'
                        return msg
                    except Exception, err:
                        return err
                else:
                    msg = 'Incorrect format of input data.'
                    return msg
            else:
                msg = 'Input is not string.'
                return msg
        else:
            msg = 'DataType is ' + rapid_data.RapidType + ' and not robtarget.'
            return msg
    except Exception, err:
            return err
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"""
Module for handling rapid datatype robtarget. This module makes it possible to edit and write the rapid datatype
robtarget, as well as displaying the different properties of the robtarget.
"""

import unicodedata

import requests
import requests.cookies
import requests.auth


def get_trans_tostring(response_dict):
    """
    Gets the trans data from robtarget and returns it as a string.

    Input:
        Dictionary: response_dict
    Output:
        String: Trans or error
    Examples:
        None
    """
    try:
        if response_dict['dattyp'] == 'robtarget':
            # Formatting the robtarget to check if it is valid.
            value = response_dict['value']
            # Converts from unicode to normalized string
            value = unicodedata.normalize('NFKD', value).encode('ascii', 'ignore')
            value = value.translate(None, "[]")
            value_list = value.split(',')
            # Robtarget should consist of 17 numbers.
            if len(value_list) == 17:
                res = 'Trans: [X,Y,Z] = [%s,%s,%s]' % (value_list[0], value_list[1], value_list[2])
                return res
            else:
                err = 'Something wrong with the robtarget: ' + response_dict['value']
                return err
        else:
            err = 'DataType is ' + response_dict['dattyp'] + ' and not robtarget.'
            return err
    except Exception, err:
        return err


def get_rot_tostring(response_dict):
    """
    Gets the rot data from robtarget and returns it as a string.

    Input:
        Dictionary: response_dict
    Output:
        String: Rot or error
    Examples:
        None
    """
    try:
        if response_dict['dattyp'] == 'robtarget':
            # Formatting the robtarget to check if it is valid.
            value = response_dict['value']
            # Converts from unicode to normalized string
            value = unicodedata.normalize('NFKD', value).encode('ascii', 'ignore')
            value = value.translate(None, "[]")
            value_list = value.split(',')
            # Robtarget should consist of 17 numbers.
            if len(value_list) == 17:
                res = 'Rot: [Q1,Q2,Q3,Q4] = [%s,%s,%s,%s]' % (value_list[3], value_list[4],
                                                              value_list[5], value_list[6])
                return res
            else:
                err = 'Something wrong with the robtarget: ' + response_dict['value']
                return err
        else:
            err = 'DataType is ' + response_dict['dattyp'] + ' and not robtarget.'
            return err
    except Exception, err:
        return err


def get_robconf_tostring(response_dict):
    """
    Gets the robconf data from robtarget and returns it as a string.

    Input:
        Dictionary: response_dict
    Output:
        String: Robconf or error
    Examples:
        None
    """
    try:
        if response_dict['dattyp'] == 'robtarget':
            # Formatting the robtarget to check if it is valid.
            value = response_dict['value']
            # Converts from unicode to normalized string
            value = unicodedata.normalize('NFKD', value).encode('ascii', 'ignore')
            value = value.translate(None, "[]")
            value_list = value.split(',')
            # Robtarget should consist of 17 numbers.
            if len(value_list) == 17:
                res = 'Robconf: [Cf1,Cf4,Cf6,Cfx] = [%s,%s,%s,%s]' % \
                      (value_list[7], value_list[8], value_list[9], value_list[10])
                return res
            else:
                err = 'Something wrong with the robtarget: ' + response_dict['value']
                return err
        else:
            err = 'DataType is ' + response_dict['dattyp'] + ' and not robtarget.'
            return err
    except Exception, err:
        return err


def get_extax_tostring(response_dict):
    """
    Gets the extax data from robtarget and returns it as a string.

    Input:
        Dictionary: response_dict
    Output:
        String: Extax or error
    Examples:
        None
    """
    try:
        if response_dict['dattyp'] == 'robtarget':
            # Formatting the robtarget to check if it is valid.
            value = response_dict['value']
            # Converts from unicode to normalized string
            value = unicodedata.normalize('NFKD', value).encode('ascii', 'ignore')
            value = value.translate(None, "[]")
            value_list = value.split(',')
            # Robtarget should consist of 17 numbers.
            if len(value_list) == 17:
                res = 'Extax: [Eax_a,Eax_b,Eax_c,Eax_d,Eax_e,Eax_f] = [%s,%s,%s,%s,%s,%s]' % \
                      (value_list[11], value_list[12], value_list[13], value_list[14],
                       value_list[15], value_list[16])
                return res
            else:
                err = 'Something wrong with the robtarget: ' + response_dict['value']
                return err
        else:
            err = 'DataType is ' + response_dict['dattyp'] + ' and not robtarget.'
            return err
    except Exception, err:
        return err


def get_robtarget_tostring(response_dict):
    """
    Gets robtarget and returns it as a string.

    Input:
        Dictionary: response_dict
    Output:
        String: Robtarget or error
    Examples:
        None
    """
    try:
        if response_dict['dattyp'] == 'robtarget':
            # Formatting the robtarget to check if it is valid.
            value = response_dict['value']
            # Converts from unicode to normalized string
            value = unicodedata.normalize('NFKD', value).encode('ascii', 'ignore')
            value = value.translate(None, "[]")
            value_list = value.split(',')
            # Robtarget should consist of 17 numbers.
            if len(value_list) == 17:
                res = 'Robtarget: %s' % response_dict['value']
                return res
            else:
                err = 'Something wrong with the robtarget: ' + response_dict['value']
                return err
        else:
            err = 'DataType is ' + response_dict['dattyp'] + ' and not robtarget.'
            return err
    except Exception, err:
        return err


def edit_and_write_rapid_data_property(ipaddress, cookies, digest_auth, program, module,
                                       variable_name, property, new_value):
    """
    Edit and write the specified robtarget property.
    Remember to overwrite the old cookie with the new returned cookie from this function.

    Input:
        String: IP address
        Requests.cookies.RequestsCookieJar: cookies
        Requests.auth.HTTPDigestAuth: digest_auth
        String: program (name of program, ex 'T_ROB1')
        String: module (name of module, ex 'MainModule')
        String: variable_name (name of variable, ex 'x')
        String: property (properties: trans, rot, robconf, extax)
        String: new_value (new value, ex '[10,0,0]' for trans)
    Output:
        String: result message or error
        Requests.cookies.RequestsCookieJar: cookies
    Examples:
        message, cookies = edit_and_write_rapid_data_property('local', cookies, digest_auth, 'T_ROB1', 'MainModule',
                                                                            'target', 'trans', '[100,100,0]')
        message, cookies = edit_and_write_rapid_data_property('local', cookies, digest_auth, 'T_ROB1', 'MainModule',
                                                                            'target', 'rot', '[1,0,0,0]')
        message, cookies = edit_and_write_rapid_data_property('local', cookies, digest_auth, 'T_ROB1', 'MainModule',
                                                                            'target', 'robconf', '[0,0,1,0]')
        message, cookies = edit_and_write_rapid_data_property('local', cookies, digest_auth, 'T_ROB1', 'MainModule',
                                                                        'target', 'extax', '[9E9,9E9,9E9,9E9,9E9,9E9]')
    """
    if isinstance(ipaddress, basestring) and isinstance(cookies, requests.cookies.RequestsCookieJar) and \
            isinstance(program, basestring) and isinstance(module, basestring) and \
            isinstance(variable_name, basestring) and isinstance(property, basestring) and \
            isinstance(new_value, basestring) and isinstance(digest_auth, requests.auth.HTTPDigestAuth):
        # Constructs the urls
        if ipaddress.lower() == 'local':
            url_write = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format('localhost:80',
                                                                                                     program, module,
                                                                                                     variable_name)
            url_get = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1'.format('localhost:80', program, module,
                                                                                        variable_name)
        else:
            url_write = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format(ipaddress.lower(),
                                                                                                     program, module,
                                                                                                     variable_name)
            url_get = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1'.format(ipaddress.lower(), program,
                                                                                        module, variable_name)
        try:
            # Gets the robtarget from controller.
            response = requests.get(url_get, cookies=cookies)
            # If response includes a new cookie to use, set the new cookie.
            if len(response.cookies) > 0:
                cookies = response.cookies
            # If the user has timed out, need to authenticate again.
            if response.status_code == 401:
                response = requests.get(url_get, auth=digest_auth, cookies=cookies)
                if response.status_code == 200:
                    cookies = response.cookies
            if response.status_code == 200:
                # Gets the robtarget from response.
                robtarget = response.json()['_embedded']['_state'][0]['value']
                # Formats the robtargets attributes into a list.
                robtarget = unicodedata.normalize('NFKD', robtarget).encode('ascii', 'ignore')
                robtarget = robtarget.translate(None, "[]")
                robtarget_list = robtarget.split(',')
                new_value = new_value.translate(None, "[]")
                if property.lower() == 'trans':
                    trans_list = new_value.split(',')
                    if len(trans_list) == 3:
                        # Creates the new robtarget.
                        robtarget = '[[%G,%G,%G],[%s,%s,%s,%s],[%s,%s,%s,%s],[%s,%s,%s,%s,%s,%s]]' % \
                            (float(trans_list[0]), float(trans_list[1]), float(trans_list[2]), robtarget_list[3],
                             robtarget_list[4], robtarget_list[5], robtarget_list[6], robtarget_list[7],
                             robtarget_list[8], robtarget_list[9], robtarget_list[10], robtarget_list[11],
                             robtarget_list[12], robtarget_list[13], robtarget_list[14], robtarget_list[15],
                             robtarget_list[16])

                        payload = {'value': robtarget}
                    else:
                        err = 'Incorrect format of trans. Ex \'[10,0,100]\''
                        return err, cookies
                elif property.lower() == 'rot':
                    rot_list = new_value.split(',')
                    if len(rot_list) == 4:
                        # Creates the new robtarget.
                        robtarget = '[[%s,%s,%s],[%G,%G,%G,%G],[%s,%s,%s,%s],[%s,%s,%s,%s,%s,%s]]' % \
                            (robtarget_list[0], robtarget_list[1], robtarget_list[2], float(rot_list[0]),
                             float(rot_list[1]), float(rot_list[2]), float(rot_list[3]), robtarget_list[7],
                             robtarget_list[8], robtarget_list[9], robtarget_list[10], robtarget_list[11],
                             robtarget_list[12], robtarget_list[13], robtarget_list[14], robtarget_list[15],
                             robtarget_list[16])

                        payload = {'value': robtarget}
                    else:
                        err = 'Incorrect format of rot. Ex \'[1,0,0,0]\''
                        return err, cookies
                elif property.lower() == 'robconf':
                    robconf_list = new_value.split(',')
                    if len(robconf_list) == 4:
                        # Creates the new robtarget.
                        robtarget = '[[%s,%s,%s],[%s,%s,%s,%s],[%d,%d,%d,%d],[%s,%s,%s,%s,%s,%s]]' % \
                            (robtarget_list[0], robtarget_list[1], robtarget_list[2], robtarget_list[3],
                             robtarget_list[4], robtarget_list[5], robtarget_list[6], int(robconf_list[0]),
                             int(robconf_list[1]), int(robconf_list[2]), int(robconf_list[3]), robtarget_list[11],
                             robtarget_list[12], robtarget_list[13], robtarget_list[14], robtarget_list[15],
                             robtarget_list[16])

                        payload = {'value': robtarget}
                    else:
                        err = 'Incorrect format of robconf. Ex \'[0,0,0,0]\''
                        return err, cookies
                elif property.lower() == 'extax':
                    extax_list = new_value.split(',')
                    if len(extax_list) == 6:
                        # Creates the new robtarget.
                        robtarget = '[[%s,%s,%s],[%s,%s,%s,%s],[%s,%s,%s,%s],[%G,%G,%G,%G,%G,%G]]' % \
                            (robtarget_list[0], robtarget_list[1], robtarget_list[2], robtarget_list[3],
                             robtarget_list[4], robtarget_list[5], robtarget_list[6], robtarget_list[7],
                             robtarget_list[8], robtarget_list[9], robtarget_list[10], float(extax_list[0]),
                             float(extax_list[1]), float(extax_list[2]), float(extax_list[3]), float(extax_list[4]),
                             float(extax_list[5]))

                        payload = {'value': robtarget}
                    else:
                        err = 'Incorrect format of extax. Ex \'[9E9,9E9,9E9,9E9,9E9,9E9]\''
                        return err, cookies
                else:
                    msg = 'Property not of type trans, rot, robconf or extax.'
                    return msg, cookies
                # Tries to update variable on controller.
                response = requests.post(url_write, cookies=cookies, data=payload)
                # If response includes a new cookie to use, set the new cookie.
                if len(response.cookies) > 0:
                    cookies = response.cookies
                # If the user has timed out, need to authenticate again.
                if response.status_code == 401:
                    response = requests.post(url_write, auth=digest_auth, cookies=cookies, data=payload)
                    if response.status_code == 204:
                        cookies = response.cookies
                if response.status_code == 204:
                    msg = 'Robtarget %s updated.' % property.lower()
                    return msg, cookies
                else:
                    err = 'Error updating robtarget: ' + str(response.status_code)
                    return err, cookies
            else:
                err = 'Error getting robtarget from controller: ' + str(response.status_code)
                return err, cookies
        except Exception, err:
            return err, cookies
    else:
        err = 'Something wrong with arguments.'
        return err, cookies


def edit_and_write_rapid_data(ipaddress, cookies, digest_auth, program, module, variable_name, trans,
                              rot, robconf, extax):
    """
    Edit and write the robtarget.
    Remember to overwrite the old cookie with the new returned cookie from this function.

    Input:
        String: IP address
        Requests.cookies.RequestsCookieJar: cookies
        Requests.auth.HTTPDigestAuth: digest_auth
        String: program (name of program, ex 'T_ROB1')
        String: module (name of module, ex 'MainModule')
        String: variable_name (name of variable, ex 'x')
        String: trans (ex '[100,0,0]')
        String: rot (ex '[1,0,0,0]')
        String: robconf (ex '[0,1,0,0]')
        String: extax (ex '[9E9,9E9,9E9,9E9,9E9,9E9]')
    Output:
        String: result message or error
        Requests.cookies.RequestsCookieJar: cookies
    Examples:
       message, cookies = edit_and_write_rapid_data('local', cookies, digest_auth, 'T_ROB1', 'MainModule', 'target',
                                                    '[100,100,0]','[1,0,0,0]', '[0,0,0,1]','[9E9,9E9,9E9,9E9,9E9,9E9]')
    """
    if isinstance(ipaddress, basestring) and isinstance(cookies, requests.cookies.RequestsCookieJar) and \
            isinstance(program, basestring) and isinstance(module, basestring) and \
            isinstance(variable_name, basestring) and isinstance(trans, basestring) and \
            isinstance(rot, basestring) and isinstance(robconf, basestring) and \
            isinstance(extax, basestring) and isinstance(digest_auth, requests.auth.HTTPDigestAuth):
        if ipaddress.lower() == 'local':
            url = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format('localhost:80', program,
                                                                                               module, variable_name)
        else:
            url = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format(ipaddress.lower(),
                                                                                               program, module,
                                                                                               variable_name)
        try:
            trans = trans.translate(None, "[]")
            rot = rot.translate(None, "[]")
            robconf = robconf.translate(None, "[]")
            extax = extax.translate(None, "[]")

            trans_list = trans.split(',')
            rot_list = rot.split(',')
            robconf_list = robconf.split(',')
            extax_list = extax.split(',')
            if len(trans_list) == 3 and len(rot_list) == 4 and len(robconf_list) == 4 and len(extax_list) == 6:
                robtarget = '[[%G,%G,%G],[%G,%G,%G,%G],[%d,%d,%d,%d],[%G,%G,%G,%G,%G,%G]]' % \
                            (float(trans_list[0]), float(trans_list[1]), float(trans_list[2]),
                             float(rot_list[0]), float(rot_list[1]), float(rot_list[2]), float(rot_list[3]),
                             int(robconf_list[0]), int(robconf_list[1]), int(robconf_list[2]),
                             int(robconf_list[3]), float(extax_list[0]), float(extax_list[1]),
                             float(extax_list[2]), float(extax_list[3]), float(extax_list[4]),
                             float(extax_list[5]))
                payload = {'value': robtarget}
                response = requests.post(url, cookies=cookies, data=payload)
                # If response includes a new cookie to use, set the new cookie.
                if len(response.cookies) > 0:
                    cookies = response.cookies
                # If the user has timed out, need to authenticate again.
                if response.status_code == 401:
                    response = requests.post(url, auth=digest_auth, cookies=cookies, data=payload)
                    if response.status_code == 204:
                        cookies = response.cookies
                if response.status_code == 204:
                    msg = 'Robtarget updated.'
                    return msg, cookies
                else:
                    err = 'Error updating robtarget: ' + str(response.status_code)
                    return err, cookies
            else:
                err = 'Incorrect format of input data.'
                return err, cookies
        except Exception, err:
            return err, cookies
    else:
        err = 'Something wrong with arguments.'
        return err, cookies
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"""
Integration test to test rapid_robtarget functionality towards the virtual controller.
RobotStudio must run with the RAPID test program made for the integration tests
"""

import unittest
import sys

import frontendPCSDK.com.communication as com
import frontendPCSDK.user.user_authorization as user_auth
import frontendPCSDK.user.user_mastership as user_mastership
import frontendPCSDK.rapid.rapid_datatypes as rapid_datatypes
import frontendPCSDK.rapid.rapid_robtarget as rapid_robtarget


class RapidRobtargetTest(unittest.TestCase):

    controller = None
    mastership = None

    # Preparing test
    def setUp(self):
        """ Setting up for test """

        # Setup for all test cases.
        controllers = com.discover_controllers_on_network()
        self.controller, _, connected = com.connect_robot_with_ipaddr(controllers, '127.0.0.1')
        if not connected:
            print 'Couldn\'t connect to controller. Test will not be run.'
            sys.exit()
        is_logged_in, _ = user_auth.logon_robot_controller_default(self.controller)
        if not is_logged_in:
            print 'Couldn\'t log in. Test will not be run.'
            sys.exit()

        # Additional setup for some test cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests edit_and_write_rapid_data_property with correct input data.':
            is_master, _, self.mastership = user_mastership.get_master_access_to_controller_rapid(self.controller)
            if not is_master:
                print 'Couldn\'t get mastership. Test will not run.'
                sys.exit()
        elif test_desc == 'Tests edit_and_write_rapid_data with correct input data.':
            is_master, _, self.mastership = user_mastership.get_master_access_to_controller_rapid(self.controller)
            if not is_master:
                print 'Couldn\'t get mastership. Test will not run.'
                sys.exit()

    # Ending test
    def tearDown(self):
        """ Cleaning after test """

        # Additional cleanup for some test cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests edit_and_write_rapid_data_property with correct input data.':
            got_var, var_rtar = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_rtarget')
            if not got_var:
                print 'Couldn\'t get variable. Test will not run.'
                sys.exit()
            _ = rapid_robtarget.edit_and_write_rapid_data_property(var_rtar, 'trans', '[10,10,10]')
            _ = rapid_robtarget.edit_and_write_rapid_data_property(var_rtar, 'rot', '[0,0,1,0]')
            _ = rapid_robtarget.edit_and_write_rapid_data_property(var_rtar, 'robconf', '[0,0,0,0]')
            _ = rapid_robtarget.edit_and_write_rapid_data_property(var_rtar, 'extax', '[9E9,9E9,9E9,9E9,9E9,9E9]')
            is_released, _ = user_mastership.release_and_dispose_master_access(self.mastership)
            if not is_released:
                print 'Couldn\'t release mastership. Test will not run.'
                sys.exit()
        elif test_desc == 'Tests edit_and_write_rapid_data with correct input data.':
            got_var, var_rtar = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_rtarget')
            if not got_var:
                print 'Couldn\'t get variable. Test will not run.'
                sys.exit()
            _ = rapid_robtarget.edit_and_write_rapid_data(var_rtar, '[10,10,10]', '[0,0,1,0]',
                                                          '[0,0,0,0]', '[9E9,9E9,9E9,9E9,9E9,9E9]')
            is_released, _ = user_mastership.release_and_dispose_master_access(self.mastership)
            if not is_released:
                print 'Couldn\'t release mastership. Test will not run.'
                sys.exit()

        # Cleaning for all the test cases
        _, _ = user_auth.logoff_robot_controller(self.controller)
        _, _ = com.disconnect_robot_controller(self.controller)

    # Tests get_trans_tostring with correct input data.
    def test_get_trans_tostring_correct(self):
        """ Tests get_trans_tostring with correct input data. """
        got_var, const_rtar = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_rtarget')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        trans = rapid_robtarget.get_trans_tostring(const_rtar)
        self.assertEqual(trans, 'Trans: [X,Y,Z] = [10,10,10]')

    # Tests get_trans_tostring with incorrect input data.
    def test_get_trans_tostring_incorrect(self):
        """ Tests get_trans_tostring with incorrect input data. """
        got_var, const_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        trans = rapid_robtarget.get_trans_tostring(const_number)
        self.assertEqual(trans, 'DataType is num and not robtarget.')
        # Checks if wrong data is inserted.
        trans = rapid_robtarget.get_trans_tostring(10)
        self.assertIsInstance(trans, Exception)

    # Tests get_rot_tostring with correct input data.
    def test_get_rot_tostring_correct(self):
        """ Tests get_rot_tostring with correct input data. """
        got_var, const_rtar = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_rtarget')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        rot = rapid_robtarget.get_rot_tostring(const_rtar)
        self.assertEqual(rot, 'Rot: [Q1,Q2,Q3,Q4] = [0,0,1,0]')

    # Tests get_rot_tostring with incorrect input data.
    def test_get_rot_tostring_incorrect(self):
        """ Tests get_rot_tostring with incorrect input data. """
        got_var, const_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        rot = rapid_robtarget.get_rot_tostring(const_number)
        self.assertEqual(rot, 'DataType is num and not robtarget.')
        # Checks if wrong data is inserted.
        rot = rapid_robtarget.get_rot_tostring(10)
        self.assertIsInstance(rot, Exception)

    # Tests get_robconf_tostring with correct input data.
    def test_get_robconf_tostring_correct(self):
        """ Tests get_robconf_tostring with correct input data. """
        got_var, const_rtar = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_rtarget')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        robconf = rapid_robtarget.get_robconf_tostring(const_rtar)
        self.assertEqual(robconf, 'Robconf: [Cf1,Cf4,Cf6,Cfx] = [0,0,0,0]')

    # Tests get_robconf_tostring with incorrect input data.
    def test_get_robconf_tostring_incorrect(self):
        """ Tests get_robconf_tostring with incorrect input data. """
        got_var, const_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        robconf = rapid_robtarget.get_robconf_tostring(const_number)
        self.assertEqual(robconf, 'DataType is num and not robtarget.')
        # Checks if wrong data is inserted.
        robconf = rapid_robtarget.get_robconf_tostring(10)
        self.assertIsInstance(robconf, Exception)

    # Tests get_extax_tostring with correct input data.
    def test_get_extax_tostring_correct(self):
        """ Tests get_extax_tostring with correct input data. """
        got_var, const_rtar = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_rtarget')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        extax = rapid_robtarget.get_extax_tostring(const_rtar)
        self.assertEqual(extax, 'Extax: [Eax_a,Eax_b,Eax_c,Eax_d,Eax_e,Eax_f] = [9E9,9E9,9E9,9E9,9E9,9E9]')

    # Tests get_extax_tostring with incorrect input data.
    def test_get_extax_tostring_incorrect(self):
        """ Tests get_extax_tostring with incorrect input data. """
        got_var, const_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        extax = rapid_robtarget.get_extax_tostring(const_number)
        self.assertEqual(extax, 'DataType is num and not robtarget.')
        # Checks if wrong data is inserted.
        robconf = rapid_robtarget.get_robconf_tostring(10)
        self.assertIsInstance(robconf, Exception)

    # Tests get_robtarget_tostring with correct input data.
    def test_get_robtarget_tostring_correct(self):
        """ Tests get_robtarget_tostring with correct input data. """
        got_var, const_rtar = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_rtarget')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        robtarget = rapid_robtarget.get_robtarget_tostring(const_rtar)
        self.assertEqual(robtarget, 'Robtarget: [[10,10,10],[0,0,1,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]]')

    # Tests get_robtarget_tostring with incorrect input data.
    def test_get_robtarget_tostring_incorrect(self):
        """ Tests get_robtarget_tostring with incorrect input data. """
        got_var, const_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        robtarget = rapid_robtarget.get_robtarget_tostring(const_number)
        self.assertEqual(robtarget, 'DataType is num and not robtarget.')
        # Checks if wrong data is inserted.
        robtarget = rapid_robtarget.get_robtarget_tostring(10)
        self.assertIsInstance(robtarget, Exception)

    # Tests edit_and_write_rapid_data_property with correct input data.
    def test_edit_and_write_rapid_data_property_correct(self):
        """ Tests edit_and_write_rapid_data_property with correct input data. """
        got_var, var_rtar = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_rtarget')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if trans is updated
        _ = rapid_robtarget.edit_and_write_rapid_data_property(var_rtar, 'trans', '[0,0,0]')
        self.assertEqual(var_rtar.Value.Trans.ToString(), '[0,0,0]')
        # Checks if rot is updated
        _ = rapid_robtarget.edit_and_write_rapid_data_property(var_rtar, 'rot', '[1,0,0,0]')
        self.assertEqual(var_rtar.Value.Rot.ToString(), '[1,0,0,0]')
        # Checks if robconf is updated
        _ = rapid_robtarget.edit_and_write_rapid_data_property(var_rtar, 'robconf', '[0,1,0,0]')
        self.assertEqual(var_rtar.Value.Robconf.ToString(), '[0,1,0,0]')
        # Checks if extax is updated.
        _ = rapid_robtarget.edit_and_write_rapid_data_property(var_rtar, 'extax', '[0,0,0,0,0,0]')
        self.assertEqual(var_rtar.Value.Extax.ToString(), '[0,0,0,0,0,0]')

    # Tests edit_and_write_rapid_data_property with incorrect input data.
    def test_edit_and_write_rapid_data_property_incorrect(self):
        """ Tests edit_and_write_rapid_data_property with incorrect input data. """
        got_var, var_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        got_var, var_rtar = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_rtarget')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        msg = rapid_robtarget.edit_and_write_rapid_data_property(var_number, 'trans', '[0,0,0]')
        self.assertEqual(msg, 'DataType is num and not robtarget.')
        # Checks if wrong property name is inserted
        msg = rapid_robtarget.edit_and_write_rapid_data_property(var_rtar, 't', '[0,0,0]')
        self.assertEqual(msg, 'Property not of type trans, rot, robconf or extax.')
        # Checks if wrong data is inserted in property
        msg = rapid_robtarget.edit_and_write_rapid_data_property(var_rtar, 10, '[0,0,0]')
        self.assertIsInstance(msg, Exception)
        # Checks if rapid data is not inserted.
        msg = rapid_robtarget.edit_and_write_rapid_data_property(10, 'trans', '[0,0,0]')
        self.assertIsInstance(msg, Exception)
        # Checks if trans is not valid.
        msg = rapid_robtarget.edit_and_write_rapid_data_property(var_rtar, 'trans', '[0,0]')
        self.assertEqual(msg, 'Incorrect format of x,y,z: ex. \'10,50,0\'.')
        # Checks if rot is not valid.
        msg = rapid_robtarget.edit_and_write_rapid_data_property(var_rtar, 'rot', '[0,0]')
        self.assertEqual(msg, 'Incorrect format of q1,q2,q3,q4: ex. \'0,0,1,0\'.')
        # Checks if robconf is not valid.
        msg = rapid_robtarget.edit_and_write_rapid_data_property(var_rtar, 'robconf', '[0,0]')
        self.assertEqual(msg, 'Incorrect format of Cf1,Cf4,Cf6,Cfx: ex. \'1,0,1,0\'.')
        # Checks if extax is not valid.
        msg = rapid_robtarget.edit_and_write_rapid_data_property(var_rtar, 'extax', '[0,0]')
        self.assertEqual(msg, 'Incorrect format of Eax_a,Eax_b,Eax_c,Eax_d,Eax_e,Eax_f: '
                              'ex \'9E9,9E9,9E9,9E9,9E9,9E9\'.')
        # Check if new value is not string.
        msg = rapid_robtarget.edit_and_write_rapid_data_property(var_rtar, 'extax', 10)
        self.assertEqual(msg, 'Input is not string.')

    # Tests edit_and_write_rapid_data with correct input data.
    def test_edit_and_write_rapid_data_correct(self):
        """ Tests edit_and_write_rapid_data with correct input data. """
        got_var, var_rtar = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_rtarget')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        _ = rapid_robtarget.edit_and_write_rapid_data(var_rtar, '[0,0,0]', '[1,0,0,0]', '[0,1,0,0]', '[0,0,0,0,0,0]')
        self.assertEqual(var_rtar.Value.ToString(), '[[0,0,0],[1,0,0,0],[0,1,0,0],[0,0,0,0,0,0]]')

    # Tests edit_and_write_rapid_data with incorrect input data.
    def test_edit_and_write_rapid_data_incorrect(self):
        """ Tests edit_and_write_rapid_data with incorrect input data. """
        got_var, var_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        got_var, var_rtar = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_rtarget')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Check if wrong rapid data is inserted.
        msg = rapid_robtarget.edit_and_write_rapid_data(var_number, '[0,0,0]', '[0,0,0,0]', '[0,0,0,0]',
                                                        '[0,0,0,0,0,0]')
        self.assertEqual(msg, 'DataType is num and not robtarget.')
        # Check if wrong trans, rot, robconf and extax is inserted.
        msg = rapid_robtarget.edit_and_write_rapid_data(var_rtar, '[0,0]', '[0,0,0,0]', '[0,0,0,0]', '[0,0,0,0,0,0]')
        self.assertEqual(msg, 'Incorrect format of input data.')
        msg = rapid_robtarget.edit_and_write_rapid_data(var_rtar, '[0,0,0]', '[0,0,0]', '[0,0,0,0]', '[0,0,0,0,0,0]')
        self.assertEqual(msg, 'Incorrect format of input data.')
        msg = rapid_robtarget.edit_and_write_rapid_data(var_rtar, '[0,0,0]', '[0,0,0,0]', '[0,0,0]', '[0,0,0,0,0,0]')
        self.assertEqual(msg, 'Incorrect format of input data.')
        msg = rapid_robtarget.edit_and_write_rapid_data(var_rtar, '[0,0,0]', '[0,0,0,0]', '[0,0,0,0]', '[0,0,0,0,0]')
        self.assertEqual(msg, 'Incorrect format of input data.')
        # Check if wrong data is inserted instead of rapid data.
        msg = rapid_robtarget.edit_and_write_rapid_data(10, '[0,0,0]', '[0,0,0,0]', '[0,0,0,0]', '[0,0,0,0,0]')
        self.assertIsInstance(msg, Exception)
        # Checks if wrong data is inserted into trans.
        msg = rapid_robtarget.edit_and_write_rapid_data(var_rtar, 10, '[0,0,0,0]', '[0,0,0,0]', '[0,0,0,0,0]')
        self.assertEqual(msg, 'Input is not string.')







Kildekode/ABB Robot API Robot Web Services/integrationtests/rapid_robtarget_test.py

"""
Integration test to test rapid_robtarget functionality towards the virtual controller.
RobotStudio must run with the RAPID test program made for the integration tests
"""

import unittest
import sys

##### Used when testing statement and branch coverage. ########
# sys.path.insert(1, 'C:\Users\Marius Vasshus\Dropbox\Programmering\Python\Master\ABB Robot API Robot Web Services')
###############################################################

import frontendRWS.com.communication as com
import frontendRWS.rapid.rapid_datatypes as rapid_datatypes
import frontendRWS.rapid.rapid_robtarget as rapid_robtarget



class RapidRobtargetTest(unittest.TestCase):

    cookies = None
    digest_auth = None

    # Preparing test
    def setUp(self):
        """ Setting up for test """

        connected, _, self.digest_auth, self.cookies = com.connect_robot_with_ipaddr_def_user('local')
        if not connected:
            print 'Couldn\'t connect to controller. Test will not be run.'
            sys.exit()

    # Ending test
    def tearDown(self):
        """ Cleaning after test """

        # Checks for any additional cleaning for some cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests edit_and_write_rapid_data_property with correct input data.':
            res, self.cookies = rapid_robtarget.edit_and_write_rapid_data_property('local', self.cookies,
                                                                                   self.digest_auth, 'T_ROB1',
                                                                                   'MainModule', 'var_rtarget', 'trans',
                                                                                   '[10,10,10]')
            res, self.cookies = rapid_robtarget.edit_and_write_rapid_data_property('local', self.cookies,
                                                                                   self.digest_auth, 'T_ROB1',
                                                                                   'MainModule', 'var_rtarget', 'rot',
                                                                                   '[0,0,1,0]')
            res, self.cookies = rapid_robtarget.edit_and_write_rapid_data_property('local', self.cookies,
                                                                                   self.digest_auth, 'T_ROB1',
                                                                                   'MainModule', 'var_rtarget',
                                                                                   'robconf', '[0,0,0,0]')
            res, self.cookies = rapid_robtarget.edit_and_write_rapid_data_property('local', self.cookies,
                                                                                   self.digest_auth, 'T_ROB1',
                                                                                   'MainModule', 'var_rtarget', 'extax',
                                                                                   '[9E9,9E9,9E9,9E9,9E9,9E9]')
        elif test_desc == 'Tests edit_and_write_rapid_data with correct input data.':
            res, self.cookies = rapid_robtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                          'T_ROB1', 'MainModule', 'var_rtarget',
                                                                          '[10,10,10]', '[0,0,1,0]', '[0,0,0,0]',
                                                                          '[9E9,9E9,9E9,9E9,9E9,9E9]')

        # Cleanup for all test cases.
        _, _ = com.logoff_robot_controller('local', self.cookies)

    # Tests get_trans_tostring with correct input data.
    def test_get_trans_tostring_correct(self):
        """ Tests get_trans_tostring with correct input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_rtarget')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        trans = rapid_robtarget.get_trans_tostring(resp)
        self.assertEqual(trans, 'Trans: [X,Y,Z] = [10,10,10]')

    # Tests get_trans_tostring with incorrect input data.
    def test_get_trans_tostring_incorrect(self):
        """ Tests get_trans_tostring with incorrect input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        trans = rapid_robtarget.get_trans_tostring(resp)
        self.assertEqual(trans, 'DataType is num and not robtarget.')
        # Checks if wrong data is inserted.
        trans = rapid_robtarget.get_trans_tostring(10)
        self.assertIsInstance(trans, Exception)

    # Tests get_rot_tostring with correct input data.
    def test_get_rot_tostring_correct(self):
        """ Tests get_rot_tostring with correct input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_rtarget')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        rot = rapid_robtarget.get_rot_tostring(resp)
        self.assertEqual(rot, 'Rot: [Q1,Q2,Q3,Q4] = [0,0,1,0]')

    # Tests get_rot_tostring with incorrect input data.
    def test_get_rot_tostring_incorrect(self):
        """ Tests get_rot_tostring with incorrect input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        rot = rapid_robtarget.get_rot_tostring(resp)
        self.assertEqual(rot, 'DataType is num and not robtarget.')
        # Checks if wrong data is inserted.
        rot = rapid_robtarget.get_rot_tostring(10)
        self.assertIsInstance(rot, Exception)

    # Tests get_robconf_tostring with correct input data.
    def test_get_robconf_tostring_correct(self):
        """ Tests get_robconf_tostring with correct input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_rtarget')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        robconf = rapid_robtarget.get_robconf_tostring(resp)
        self.assertEqual(robconf, 'Robconf: [Cf1,Cf4,Cf6,Cfx] = [0,0,0,0]')

    # Tests get_robconf_tostring with incorrect input data.
    def test_get_robconf_tostring_incorrect(self):
        """ Tests get_robconf_tostring with incorrect input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        robconf = rapid_robtarget.get_robconf_tostring(resp)
        self.assertEqual(robconf, 'DataType is num and not robtarget.')
        # Checks if wrong data is inserted.
        robconf = rapid_robtarget.get_robconf_tostring(10)
        self.assertIsInstance(robconf, Exception)

    # Tests get_extax_tostring with correct input data.
    def test_get_extax_tostring_correct(self):
        """ Tests get_extax_tostring with correct input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_rtarget')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        extax = rapid_robtarget.get_extax_tostring(resp)
        self.assertEqual(extax, 'Extax: [Eax_a,Eax_b,Eax_c,Eax_d,Eax_e,Eax_f] = [9E+09,9E+09,9E+09,9E+09,9E+09,9E+09]')

    # Tests get_extax_tostring with incorrect input data.
    def test_get_extax_tostring_incorrect(self):
        """ Tests get_extax_tostring with incorrect input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        extax = rapid_robtarget.get_extax_tostring(resp)
        self.assertEqual(extax, 'DataType is num and not robtarget.')
        # Checks if wrong data is inserted.
        robconf = rapid_robtarget.get_robconf_tostring(10)
        self.assertIsInstance(robconf, Exception)

    # Tests get_robtarget_tostring with correct input data.
    def test_get_robtarget_tostring_correct(self):
        """ Tests get_robtarget_tostring with correct input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_rtarget')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        robtarget = rapid_robtarget.get_robtarget_tostring(resp)
        self.assertEqual(robtarget, 'Robtarget: [[10,10,10],[0,0,1,0],[0,0,0,0],[9E+09,9E+09,9E+09,9E+09,9E+09,9E+09]]')

    # Tests get_robtarget_tostring with incorrect input data.
    def test_get_robtarget_tostring_incorrect(self):
        """ Tests get_robtarget_tostring with incorrect input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        robtarget = rapid_robtarget.get_robtarget_tostring(resp)
        self.assertEqual(robtarget, 'DataType is num and not robtarget.')
        # Checks if wrong data is inserted.
        robtarget = rapid_robtarget.get_robtarget_tostring(10)
        self.assertIsInstance(robtarget, Exception)

    # Tests edit_and_write_rapid_data_property with correct input data.
    def test_edit_and_write_rapid_data_property_correct(self):
        """ Tests edit_and_write_rapid_data_property with correct input data. """
        # Checks if updating trans works.
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                               'T_ROB1', 'MainModule', 'var_rtarget',
                                                                               'trans', '[0,0,0]')
        self.assertEqual(res, 'Robtarget trans updated.')
        # Checks if updating rot works.
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                               'T_ROB1', 'MainModule', 'var_rtarget',
                                                                               'rot', '[1,0,0,0]')
        self.assertEqual(res, 'Robtarget rot updated.')
        # Checks if updating robconf works.
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                               'T_ROB1', 'MainModule', 'var_rtarget',
                                                                               'robconf', '[0,1,0,0]')
        self.assertEqual(res, 'Robtarget robconf updated.')
        # Checks if updating extax works.
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                               'T_ROB1', 'MainModule', 'var_rtarget',
                                                                               'extax', '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Robtarget extax updated.')

    # Tests edit_and_write_rapid_data_property with incorrect input data.
    def test_edit_and_write_rapid_data_property_incorrect(self):
        """ Tests edit_and_write_rapid_data_property with incorrect input data. """
        # Checks if wrong ip address is specified.
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data_property('10', self.cookies, self.digest_auth,
                                                                               'T_ROB1', 'MainModule', 'var_rtarget',
                                                                               'trans', '[0,0,0]')
        self.assertIsInstance(res, Exception)
        # Checks if wrong rapid data is edited.
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                               'T_ROB1', 'MainModule', 'var_boolean',
                                                                               'trans', '[0,0,0]')
        self.assertIsInstance(res, Exception)
        # Checks if wrong data is inserted.
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data_property(10, self.cookies, self.digest_auth,
                                                                               'T_ROB1', 'MainModule', 'var_rtarget',
                                                                               'trans', '[0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data_property('local', self.cookies, 10, 'T_ROB1',
                                                                               'MainModule', 'var_rtarget', 'trans',
                                                                               '[0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                               10, 'MainModule', 'var_rtarget', 'trans',
                                                                               '[0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                               'T_ROB1', 10, 'var_rtarget', 'trans',
                                                                               '[0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                               'T_ROB1', 'MainModule', 10, 'trans',
                                                                               '[0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                               'T_ROB1', 'MainModule', 'var_rtarget',
                                                                               10, '[0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                               'T_ROB1', 'MainModule', 'var_rtarget',
                                                                               'trans', 10)
        self.assertEqual(res, 'Something wrong with arguments.')
        # Checks if wrong variable with wrong format is inserted.
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                               'T', 'MainModule', 'var_rtarget',
                                                                               'trans', '[0,0,0]')
        self.assertEqual(res, 'Error getting robtarget from controller: 400')
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                               'T_ROB1', 'Mai', 'var_rtarget', 'trans',
                                                                               '[0,0,0]')
        self.assertEqual(res, 'Error getting robtarget from controller: 400')
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                               'T_ROB1', 'MainModule', 'va', 'trans',
                                                                               '[0,0,0]')
        self.assertEqual(res, 'Error getting robtarget from controller: 400')
        # Checks if wrong property is specified
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                               'T_ROB1', 'MainModule', 'var_rtarget',
                                                                               'r', '[0,0,0]')
        self.assertEqual(res, 'Property not of type trans, rot, robconf or extax.')
        # Checks if wrong format of new value
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                               'T_ROB1', 'MainModule', 'var_rtarget',
                                                                               'trans', '[0,0,0,0]')
        self.assertEqual(res, 'Incorrect format of trans. Ex \'[10,0,100]\'')

    # Tests edit_and_write_rapid_data with correct input data.
    def test_edit_and_write_rapid_data_correct(self):
        """ Tests edit_and_write_rapid_data with correct input data. """
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_rtarget', '[0,0,0]',
                                                                      '[1,0,0,0]', '[0,0,0,1]', '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Robtarget updated.')

    # Tests edit_and_write_rapid_data with incorrect input data.
    def test_edit_and_write_rapid_data_incorrect(self):
        """ Tests edit_and_write_rapid_data with incorrect input data. """
        # Checks if wrong ip address is specified.
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data('10', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_rtarget', '[0,0,0]',
                                                                      '[0,0,0,0]', '[1,0,0,0]', '[0,0,0,0,0,0]')
        self.assertIsInstance(res, Exception)
        # Checks if wrong rapid data is edited.
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                      'T_ROB1', 'MainModule', 'var_boolean', '[0,0,0]',
                                                                      '[0,0,0,0]', '[1,0,0,0]', '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Error updating robtarget: 400')
        # Checks if wrong data is inserted.
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data(10, self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_rtarget', '[0,0,0]',
                                                                      '[0,0,0,0]', '[1,0,0,0]', '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data('local', self.cookies, 10, 'T_ROB1', 'MainModule',
                                                                      'var_rtarget', '[0,0,0]', '[0,0,0,0]',
                                                                      '[1,0,0,0]', '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 10,
                                                                      'MainModule', 'var_rtarget', '[0,0,0]',
                                                                      '[0,0,0,0]', '[1,0,0,0]', '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      10, 'var_rtarget', '[0,0,0]', '[0,0,0,0]',
                                                                      '[1,0,0,0]', '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 10, '[0,0,0]', '[0,0,0,0]',
                                                                      '[1,0,0,0]', '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_rtarget', 10, '[0,0,0,0]',
                                                                      '[1,0,0,0]', '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_rtarget', '[0,0,0]', 10,
                                                                      '[1,0,0,0]', '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_rtarget', '[0,0,0]',
                                                                      '[0,0,0,0]', 10, '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_rtarget', '[0,0,0]',
                                                                      '[0,0,0,0]', '[1,0,0,0]', 10)
        self.assertEqual(res, 'Something wrong with arguments.')
        # Checks if wrong variable with wrong format is inserted.
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T',
                                                                      'MainModule', 'var_rtarget', '[0,0,0]',
                                                                      '[0,0,0,0]', '[1,0,0,0]', '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Error updating robtarget: 400')
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                      'T_ROB1', 'Mai', 'var_rtarget', '[0,0,0]',
                                                                      '[0,0,0,0]', '[1,0,0,0]', '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Error updating robtarget: 400')
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'va', '[0,0,0]', '[0,0,0,0]',
                                                                      '[1,0,0,0]', '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Error updating robtarget: 400')
        # Checks if trans is specified wrong.
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_rtarget', '[0,0]', '[0,0,0,0]',
                                                                      '[1,0,0,0]', '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Incorrect format of input data.')
        # Checks if wrong format of rot
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_jtarget', '[0,0,0]', '[0,0,0]',
                                                                      '[1,0,0,0]', '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Incorrect format of input data.')
        # Checks if wrong format of robconf
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_jtarget', '[0,0,0]',
                                                                      '[0,0,0,0]', '[0,0,0]', '[0,0,0,0,0,0]')
        self.assertEqual(res, 'Incorrect format of input data.')
        # Checks if wrong format of extax
        res, self.cookies = rapid_robtarget.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_jtarget', '[0,0,0]',
                                                                      '[0,0,0,0]', '[1,0,0,0]', '[0,0,0,0]')
        self.assertEqual(res, 'Incorrect format of input data.')







Kildekode/ABB Robot API PC SDK/frontendPCSDK/rapid/rapid_speeddata.py

"""
Module for reading and setting speeddata. Speeddata is not in RapidDomain in PC SDK as of now (16.02.16).
"""

base_speeddata_list = [5, 10, 20, 30, 40, 50, 60, 80, 100, 150, 200,
                       300, 400, 500, 600, 800, 1000, 1500, 2000, 2500, 3000]


def get_speeddata_tostring(rapid_data):
    """
    Gets speeddata and returns it as a string.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        String: The result or error
    Examples:
        None
    """
    try:
        if rapid_data.RapidType == 'speeddata':
            speeddata = rapid_data.Value.ToString()
            speeddata = speeddata.translate(None, "[]")
            speeddata_list = speeddata.split(',')
            try:
                # Checks if the data is base speeddata values
                if int(speeddata_list[0]) in base_speeddata_list and int(speeddata_list[1]) == 500 and int(
                        speeddata_list[2]) == 5000 and int(speeddata_list[3]) == 1000:
                    res = 'Base speeddata: v%d (%s)' % (int(speeddata_list[0]), rapid_data.Value.ToString())
                    return res
                # If not base speed then custom speed.
                else:
                    res = 'Speeddata: %s' % rapid_data.Value.ToString()
                    return res
            # If value is of type float then it will fail on base speed check above.
            # Then the speed must be a custom speed with float.
            except ValueError:
                res = 'Speeddata: %s' % rapid_data.Value.ToString()
                return res
        else:
            err = 'DataType is ' + rapid_data.RapidType + ' and not speeddata.'
            return err
    except Exception, err:
        return err


def edit_and_write_rapid_data_base(rapid_data, value):
    """
    Edits the speeddata and writes it to the controller. Only supports base speeddata.
    Remember to get mastership before calling this function, and release the mastership right after.

    Base speeddata supported:
    5, 10, 20, 30, 40, 50, 60, 80, 100, 150, 200, 300, 400, 500, 600, 800, 1000, 1500, 2000, 2500, 3000

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
        String: value
    Output:
        String: result message or error
    Examples:
        message = edit_and_write_rapid_data_base(rapid_data,'v100')
        message = edit_and_write_rapid_data_base(rapid_data,'v200')
    """
    try:
        if rapid_data.RapidType == 'speeddata':
            speeddata = rapid_data.Value
            # Checks if value is string
            if isinstance(value, basestring):
                # Strips value for all leading and trailing whitespaces
                value = value.strip()
                # Checks if the first character is v
                if value[:1].lower() == 'v':
                    value = value.split('v')
                    # Checks if what comes after v is a digit. Checks if the value is in the base list.
                    # Checks if the value list is of length 2 in case the user inserted a longer string, ex 'v100v200'.
                    if value[1].isdigit() and (int(value[1]) in base_speeddata_list) and (len(value) == 2):
                        new_speeddata = '[%d,500,5000,1000]' % int(value[1])
                        speeddata.FillFromString2(new_speeddata)
                        try:
                            rapid_data.Value = speeddata
                            msg = 'Speeddata updated.'
                            return msg
                        except Exception, err:
                            return err
                    else:
                        msg = 'Something wrong with the input format, or the input is not a valid base speed.'
                        return msg
                else:
                    msg = 'Something wrong with the input. Not in format \'v100\''
                    return msg
            else:
                msg = 'Input has to be string. (ex. \'v100\')'
                return msg
        else:
            msg = 'DataType is ' + rapid_data.RapidType + ' and not speeddata.'
            return msg
    except Exception, err:
        return err


def edit_and_write_rapid_data(rapid_data, vel_tcp, vel_orient, vel_lin_extax, vel_lin_rot_extax):
    """
    Edits the speeddata and writes it to the controller.
    Remember to get mastership before calling this function, and release the mastership right after.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
        Float|Int: vel_tcp
        Float|Int: vel_orient
        Float|Int: vel_lin_extax
        Float|Int: vel_lin_rot_extax
    Output:
        String: result message or error
    Examples:
        message = edit_and_write_rapid_data(rapid_data, 100, 500, 5000, 1000)
        message = edit_and_write_rapid_data(rapid_data, 100.5, 500, 5000.37, 1000)
    """
    try:
        if rapid_data.RapidType == 'speeddata':
            speeddata = rapid_data.Value
            # Checks if all values are either integers or floats.
            if (isinstance(vel_tcp, (int, float)) and isinstance(vel_orient, (int, float)) and
                    isinstance(vel_lin_extax, (int, float)) and isinstance(vel_lin_rot_extax, (int, float))):
                new_speeddata = '[%G,%G,%G,%G]' % (float(vel_tcp), float(vel_orient),
                                                   float(vel_lin_extax), float(vel_lin_rot_extax))
                speeddata.FillFromString2(new_speeddata)
                try:
                    rapid_data.Value = speeddata
                    msg = 'Speeddata updated'
                    return msg
                except Exception, err:
                    return err
            else:
                msg = 'Invalid input in one or more of the arguments'
                return msg
        else:
            msg = 'DataType is ' + rapid_data.RapidType + ' and not speeddata.'
            return msg
    except Exception, err:
        return err
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"""
Module for reading and setting speeddata.
"""

import unicodedata

import requests
import requests.auth
import requests.cookies

base_speeddata_list = [5, 10, 20, 30, 40, 50, 60, 80, 100, 150, 200,
                       300, 400, 500, 600, 800, 1000, 1500, 2000, 2500, 3000]


def get_speeddata_tostring(response_dict):
    """
    Gets speeddata and returns it as a string.

    Input:
        Dictionary: response_dict
    Output:
        String: The result or error
    Examples:
        None
    """
    try:
        if response_dict['dattyp'] == 'speeddata':
            # Formatting the speeddata to check if it is valid.
            value = response_dict['value']
            # Converts from unicode to normalized string
            value = unicodedata.normalize('NFKD', value).encode('ascii', 'ignore')
            value = value.translate(None, "[]")
            value_list = value.split(',')
            # Speeddata should consist of 4 numbers.
            if len(value_list) == 4:
                try:
                    # Checks if it is base speed.
                    if int(value_list[0]) in base_speeddata_list and int(value_list[1]) == 500 and int(
                            value_list[2]) == 5000 and int(value_list[3]) == 1000:
                        res = 'Base speeddata: v%d (%s)' % (int(value_list[0]), response_dict['value'])
                        return res
                    # If not base speed then custom speed.
                    else:
                        res = 'Speeddata: %s' % response_dict['value']
                        return res
                # If value is of type float then it will fail on base speed check above.
                # Then the speed must be a custom speed with float.
                except ValueError:
                    res = 'Speeddata: %s' % response_dict['value']
                    return res
            else:
                err = 'Something wrong with the speeddata: ' + response_dict['value']
                return err
        else:
            err = 'DataType is ' + response_dict['dattyp'] + ' and not speeddata.'
            return err
    except Exception, err:
        return err


def edit_and_write_rapid_data_base(ipaddress, cookies, digest_auth, program, module, variable_name, value):
    """
    Edits and writes speeddata. Only supports base speeddata.
    Remember to overwrite the old cookie with the new returned cookie from this function.

    Base speeddata supported:
    5, 10, 20, 30, 40, 50, 60, 80, 100, 150, 200, 300, 400, 500, 600, 800, 1000, 1500, 2000, 2500, 3000

    Input:
        String: IP address
        Requests.cookies.RequestsCookieJar: cookies
        Requests.auth.HTTPDigestAuth: digest_auth
        String: program (name of program, ex 'T_ROB1')
        String: module (name of module, ex 'MainModule')
        String: variable_name (name of variable, ex 'speed')
        String: value (ex, 'v10')
    Output:
        String: result message or error
        Requests.cookies.RequestsCookieJar: cookies
    Examples:
        message, cookies = edit_and_write_rapid_data_base('local', cookies, digest_auth, 'T_ROB1',
                                                            'MainModule', 'speed', 'v100')
        message, cookies = edit_and_write_rapid_data_base('local', cookies, digest_auth, 'T_ROB1',
                                                            'MainModule', 'speed', 'v10')
    """
    if isinstance(ipaddress, basestring) and isinstance(cookies, requests.cookies.RequestsCookieJar) and \
            isinstance(program, basestring) and isinstance(module, basestring) and \
            isinstance(variable_name, basestring) and isinstance(value, basestring) and \
            isinstance(digest_auth, requests.auth.HTTPDigestAuth):
        # Constructs the urls
        if ipaddress.lower() == 'local':
            url = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format('localhost:80', program,
                                                                                               module, variable_name)
        else:
            url = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format(ipaddress.lower(),
                                                                                               program, module,
                                                                                               variable_name)
        try:
            # Strips value for all leading and trailing whitespaces
            value = value.strip()
            # Checks if the first character is v
            if value[:1].lower() == 'v':
                value = value.split('v')
                # Checks if what comes after v is a digit. Checks if the value is in the base list.
                # Checks if the value list is of length 2 in case the user inserted a longer string, ex 'v100v200'.
                if value[1].isdigit() and (int(value[1]) in base_speeddata_list) and (len(value) == 2):
                    new_speeddata = '[%d,500,5000,1000]' % int(value[1])

                    payload = {'value': new_speeddata}
                    response = requests.post(url, cookies=cookies, data=payload)
                    # If response includes a new cookie to use, set the new cookie.
                    if len(response.cookies) > 0:
                        cookies = response.cookies
                    # If the user has timed out, need to authenticate again.
                    if response.status_code == 401:
                        response = requests.post(url, auth=digest_auth, cookies=cookies, data=payload)
                        if response.status_code == 204:
                            cookies = response.cookies
                    if response.status_code == 204:
                        msg = 'Base speeddata updated.'
                        return msg, cookies
                    else:
                        err = 'Error updating base speeddata: ' + str(response.status_code)
                        return err, cookies
                else:
                    msg = 'Something wrong with the input format, or the input is not a valid base speed.'
                    return msg, cookies
            else:
                msg = 'Something wrong with the input. Not in format \'v100\''
                return msg, cookies
        except Exception, err:
            return err, cookies
    else:
        err = 'Something wrong with arguments.'
        return err, cookies


def edit_and_write_rapid_data(ipaddress, cookies, digest_auth, program, module, variable_name, vel_tcp,
                              vel_orient, vel_lin_extax, vel_lin_rot_extax):
    """
    Edits and writes speeddata.
    Remember to overwrite the old cookie with the new returned cookie from this function.

    Input:
        String: IP address
        Requests.cookies.RequestsCookieJar: cookies
        Requests.auth.HTTPDigestAuth: digest_auth
        String: program (name of program, ex 'T_ROB1')
        String: module (name of module, ex 'MainModule')
        String: variable_name (name of variable, ex 'speed')
        Float|Int: vel_tcp
        Float|Int: vel_orient
        Float|Int: vel_lin_extax
        Float|Int: vel_lin_rot_extax
    Output:
        String: result message or error
        Requests.cookies.RequestsCookieJar: cookies
    Examples:
        message, cookies = edit_and_write_rapid_data('local', cookies, digest_auth, 'T_ROB1', 'MainModule',
                                                                                    'speed', 100, 500, 5000, 1000)
        message, cookies = edit_and_write_rapid_data('local', cookies, digest_auth, 'T_ROB1', 'MainModule',
                                                                                    'speed', 100.5, 500, 5000.37, 1000)
    """
    if isinstance(ipaddress, basestring) and isinstance(cookies, requests.cookies.RequestsCookieJar) and \
            isinstance(program, basestring) and isinstance(module, basestring) and \
            isinstance(variable_name, basestring) and isinstance(vel_tcp, (int, float)) and \
            isinstance(vel_orient, (int, float)) and isinstance(vel_lin_extax, (int, float)) and \
            isinstance(vel_lin_rot_extax, (int, float)) and isinstance(digest_auth, requests.auth.HTTPDigestAuth):
        # Constructs the url
        if ipaddress.lower() == 'local':
            url = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format('localhost:80', program,
                                                                                               module, variable_name)
        else:
            url = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format(ipaddress.lower(),
                                                                                               program, module,
                                                                                               variable_name)
        try:
            new_speeddata = '[%G,%G,%G,%G]' % \
                            (float(vel_tcp), float(vel_orient), float(vel_lin_extax), float(vel_lin_rot_extax))
            payload = {'value': new_speeddata}
            response = requests.post(url, cookies=cookies, data=payload)
            # If response includes a new cookie to use, set the new cookie.
            if len(response.cookies) > 0:
                cookies = response.cookies
            # If the user has timed out, need to authenticate again.
            if response.status_code == 401:
                response = requests.post(url, auth=digest_auth, cookies=cookies, data=payload)
                if response.status_code == 204:
                    cookies = response.cookies
            if response.status_code == 204:
                msg = 'Speeddata updated.'
                return msg, cookies
            else:
                err = 'Error updating speeddata: ' + str(response.status_code)
                return err, cookies
        except Exception, err:
            return err, cookies
    else:
        err = 'Something wrong with arguments.'
        return err, cookies
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"""
Integration test to test rapid_speeddata functionality towards the virtual controller.
RobotStudio must run with the RAPID test program made for the integration tests
"""

import unittest
import sys

import frontendPCSDK.com.communication as com
import frontendPCSDK.user.user_authorization as user_auth
import frontendPCSDK.user.user_mastership as user_mastership
import frontendPCSDK.rapid.rapid_datatypes as rapid_datatypes
import frontendPCSDK.rapid.rapid_speeddata as rapid_speeddata


class RapidSpeeddataTest(unittest.TestCase):

    controller = None
    mastership = None

    # Preparing test
    def setUp(self):
        """ Setting up for test """

        # Setup for all test cases.
        controllers = com.discover_controllers_on_network()
        self.controller, _, connected = com.connect_robot_with_ipaddr(controllers, '127.0.0.1')
        if not connected:
            print 'Couldn\'t connect to controller. Test will not be run.'
            sys.exit()
        is_logged_in, _ = user_auth.logon_robot_controller_default(self.controller)
        if not is_logged_in:
            print 'Couldn\'t log in. Test will not be run.'
            sys.exit()

        # Additional setup for some test cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests edit_and_write_rapid_data_base with correct input data.':
            is_master, _, self.mastership = user_mastership.get_master_access_to_controller_rapid(self.controller)
            if not is_master:
                print 'Couldn\'t get mastership. Test will not run.'
                sys.exit()
        elif test_desc == 'Tests edit_and_write_rapid_data with correct input data.':
            is_master, _, self.mastership = user_mastership.get_master_access_to_controller_rapid(self.controller)
            if not is_master:
                print 'Couldn\'t get mastership. Test will not run.'
                sys.exit()

    # Ending test
    def tearDown(self):
        """ Cleaning after test """

        # Additional cleaning after some test cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests edit_and_write_rapid_data_base with correct input data.':
            got_var, var_bspeed = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule',
                                                                 'var_basespeed')
            if not got_var:
                print 'Couldn\'t get variable. Test will not run.'
                sys.exit()
            _ = rapid_speeddata.edit_and_write_rapid_data_base(var_bspeed, 'v10')
            is_released, _ = user_mastership.release_and_dispose_master_access(self.mastership)
            if not is_released:
                print 'Couldn\'t release mastership. Test will not run.'
                sys.exit()
        elif test_desc == 'Tests edit_and_write_rapid_data with correct input data.':
            got_var, var_speed = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_speed')
            if not got_var:
                print 'Couldn\'t get variable. Test will not run.'
                sys.exit()
            _ = rapid_speeddata.edit_and_write_rapid_data(var_speed, 20, 1000, 5000, 1000)
            is_released, _ = user_mastership.release_and_dispose_master_access(self.mastership)
            if not is_released:
                print 'Couldn\'t release mastership. Test will not run.'
                sys.exit()

        # Cleaning for all the test cases
        _, _ = user_auth.logoff_robot_controller(self.controller)
        _, _ = com.disconnect_robot_controller(self.controller)

    # Tests get_speeddata_tostring with correct input data.
    def test_get_speeddata_tostring_correct(self):
        """ Tests get_speeddata_tostring with correct input data. """
        got_var, const_bspeed = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule',
                                                               'const_basespeed')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        got_var, const_speed = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_speed')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks base speeddata
        bspeed = rapid_speeddata.get_speeddata_tostring(const_bspeed)
        self.assertEqual(bspeed, 'Base speeddata: v10 ([10,500,5000,1000])')
        # Checks speeddata
        speed = rapid_speeddata.get_speeddata_tostring(const_speed)
        self.assertEqual(speed, 'Speeddata: [20,1000,5000,1000]')

    # Tests get_speeddata_tostring with incorrect input data.
    def test_get_speeddata_tostring_incorrect(self):
        """ Tests get_speeddata_tostring with incorrect input data. """
        got_var, const_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        speed = rapid_speeddata.get_speeddata_tostring(const_number)
        self.assertEqual(speed, 'DataType is num and not speeddata.')
        # Checks if wrong data is inserted.
        speed = rapid_speeddata.get_speeddata_tostring(10)
        self.assertIsInstance(speed, Exception)

    # Tests edit_and_write_rapid_data_base with correct input data.
    def test_edit_and_write_rapid_data_base_correct(self):
        """ Tests edit_and_write_rapid_data_base with correct input data. """
        got_var, var_bspeed = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_basespeed')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        _ = rapid_speeddata.edit_and_write_rapid_data_base(var_bspeed, 'v100')
        self.assertEqual(var_bspeed.Value.ToString(), '[100,500,5000,1000]')

    # Tests edit_and_write_rapid_data_base with incorrect input data.
    def test_edit_and_write_rapid_data_base_incorrect(self):
        """ Tests edit_and_write_rapid_data_base with incorrect input data. """
        got_var, var_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        got_var, var_bspeed = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_basespeed')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        speed = rapid_speeddata.edit_and_write_rapid_data_base(var_number, 'v100')
        self.assertEqual(speed, 'DataType is num and not speeddata.')
        # Checks if wrong speeddata is inserted.
        speed = rapid_speeddata.edit_and_write_rapid_data_base(var_bspeed, 10)
        self.assertEqual(speed, 'Input has to be string. (ex. \'v100\')')
        # Checks if wrong data is inserted.
        speed = rapid_speeddata.edit_and_write_rapid_data_base(10, 'v100')
        self.assertIsInstance(speed, Exception)
        # Checks if speeddata is not valid.
        speed = rapid_speeddata.edit_and_write_rapid_data_base(var_bspeed, '100')
        self.assertEqual(speed, 'Something wrong with the input. Not in format \'v100\'')
        # Checks if not base speeddata
        speed = rapid_speeddata.edit_and_write_rapid_data_base(var_bspeed, 'v350')
        self.assertEqual(speed, 'Something wrong with the input format, or the input is not a valid base speed.')

    # Tests edit_and_write_rapid_data with correct input data.
    def test_edit_and_write_rapid_data_correct(self):
        """ Tests edit_and_write_rapid_data with correct input data. """
        got_var, var_speed = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_speed')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        _ = rapid_speeddata.edit_and_write_rapid_data(var_speed, 25, 400, 1000, 300)
        self.assertEqual(var_speed.Value.ToString(), '[25,400,1000,300]')

    # Tests edit_and_write_rapid_data with incorrect input data.
    def test_edit_and_write_rapid_data_incorrect(self):
        """ Tests edit_and_write_rapid_data with incorrect input data. """
        got_var, var_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        got_var, var_speed = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_speed')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        speed = rapid_speeddata.edit_and_write_rapid_data(var_number, 20, 20, 20, 20)
        self.assertEqual(speed, 'DataType is num and not speeddata.')
        # Checks if wrong data is inserted.
        speed = rapid_speeddata.edit_and_write_rapid_data(10, 20, 20, 20, 20)
        self.assertIsInstance(speed, Exception)
        # Checks if wrong data is inserted into values
        speed = rapid_speeddata.edit_and_write_rapid_data(var_speed, 'h', 20, 20, 20)
        self.assertEqual(speed, 'Invalid input in one or more of the arguments')
        speed = rapid_speeddata.edit_and_write_rapid_data(var_speed, 20, 'h', 20, 20)
        self.assertEqual(speed, 'Invalid input in one or more of the arguments')
        speed = rapid_speeddata.edit_and_write_rapid_data(var_speed, 20, 20, 'h', 20)
        self.assertEqual(speed, 'Invalid input in one or more of the arguments')
        speed = rapid_speeddata.edit_and_write_rapid_data(var_speed, 20, 20, 20, 'h')
        self.assertEqual(speed, 'Invalid input in one or more of the arguments')
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"""
Integration test to test rapid_speeddata functionality towards the virtual controller.
RobotStudio must run with the RAPID test program made for the integration tests
"""

import unittest
import sys

##### Used when testing statement and branch coverage. ########
# sys.path.insert(1, 'C:\Users\Marius Vasshus\Dropbox\Programmering\Python\Master\ABB Robot API Robot Web Services')
###############################################################

import frontendRWS.com.communication as com
import frontendRWS.rapid.rapid_datatypes as rapid_datatypes
import frontendRWS.rapid.rapid_speeddata as rapid_speeddata



class RapidSpeeddataTest(unittest.TestCase):

    cookies = None
    digest_auth = None

    # Preparing test
    def setUp(self):
        """ Setting up for test """

        connected, _, self.digest_auth, self.cookies = com.connect_robot_with_ipaddr_def_user('local')
        if not connected:
            print 'Couldn\'t connect to controller. Test will not be run.'
            sys.exit()

    # Ending test
    def tearDown(self):
        """ Cleaning after test """

        # Checks for any additional cleaning for some cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests edit_and_write_rapid_data_base with correct input data.':
            _, self.cookies = rapid_speeddata.edit_and_write_rapid_data_base('local', self.cookies, self.digest_auth,
                                                                             'T_ROB1', 'MainModule', 'var_basespeed',
                                                                             'v10')
        elif test_desc == 'Tests edit_and_write_rapid_data with correct input data.':
            _, self.cookies = rapid_speeddata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                        'T_ROB1', 'MainModule', 'var_speed', 20, 1000,
                                                                        5000, 1000)

        # Cleanup for all test cases.
        _, _ = com.logoff_robot_controller('local', self.cookies)

    # Tests get_speeddata_tostring with correct input data.
    def test_get_speeddata_tostring_correct(self):
        """ Tests get_speeddata_tostring with correct input data. """
        got_var, const_bspeed, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth,
                                                                             'T_ROB1', 'MainModule', 'const_basespeed')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        got_var, const_speed, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth,
                                                                            'T_ROB1', 'MainModule', 'const_speed')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks base speeddata
        bspeed = rapid_speeddata.get_speeddata_tostring(const_bspeed)
        self.assertEqual(bspeed, 'Base speeddata: v10 ([10,500,5000,1000])')
        # Checks speeddata
        speed = rapid_speeddata.get_speeddata_tostring(const_speed)
        self.assertEqual(speed, 'Speeddata: [20,1000,5000,1000]')

    # Tests get_speeddata_tostring with incorrect input data.
    def test_get_speeddata_tostring_incorrect(self):
        """ Tests get_speeddata_tostring with incorrect input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        speed = rapid_speeddata.get_speeddata_tostring(resp)
        self.assertEqual(speed, 'DataType is num and not speeddata.')
        # Checks if wrong data is inserted.
        speed = rapid_speeddata.get_speeddata_tostring(10)
        self.assertIsInstance(speed, Exception)

    # Tests edit_and_write_rapid_data_base with correct input data.
    def test_edit_and_write_rapid_data_base_correct(self):
        """ Tests edit_and_write_rapid_data_base with correct input data. """
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data_base('local', self.cookies, self.digest_auth,
                                                                           'T_ROB1', 'MainModule', 'var_basespeed',
                                                                           'v100')
        self.assertEqual(res, 'Base speeddata updated.')

    # Tests edit_and_write_rapid_data_base with incorrect input data.
    def test_edit_and_write_rapid_data_base_incorrect(self):
        """ Tests edit_and_write_rapid_data_base with incorrect input data. """
        # Checks if wrong ip address is specified.
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data_base('10', self.cookies, self.digest_auth,
                                                                           'T_ROB1', 'MainModule', 'var_basespeed',
                                                                           'v100')
        self.assertIsInstance(res, Exception)
        # Checks if wrong rapid data is edited.
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data_base('local', self.cookies, self.digest_auth,
                                                                           'T_ROB1', 'MainModule', 'var_boolean',
                                                                           'v100')
        self.assertEqual(res, 'Error updating base speeddata: 400')
        # Checks if wrong data is inserted.
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data_base(10, self.cookies, self.digest_auth, 'T_ROB1',
                                                                           'MainModule', 'var_basespeed', 'v100')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data_base('local', self.cookies, 10, 'T_ROB1',
                                                                           'MainModule', 'var_basespeed', 'v100')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data_base('local', self.cookies, self.digest_auth, 10,
                                                                           'MainModule', 'var_basespeed', 'v100')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data_base('local', self.cookies, self.digest_auth,
                                                                           'T_ROB1', 10, 'var_basespeed', 'v100')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data_base('local', self.cookies, self.digest_auth,
                                                                           'T_ROB1', 'MainModule', 10, 'v100')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data_base('local', self.cookies, self.digest_auth,
                                                                           'T_ROB1', 'MainModule', 'var_basespeed', 10)
        self.assertEqual(res, 'Something wrong with arguments.')
        # Checks if wrong variable with wrong format is inserted.
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data_base('local', self.cookies, self.digest_auth, 'T',
                                                                           'MainModule', 'var_basespeed', 'v100')
        self.assertEqual(res, 'Error updating base speeddata: 400')
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data_base('local', self.cookies, self.digest_auth,
                                                                           'T_ROB1', 'Mai', 'var_basespeed', 'v100')
        self.assertEqual(res, 'Error updating base speeddata: 400')
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data_base('local', self.cookies, self.digest_auth,
                                                                           'T_ROB1', 'MainModule', 'va', 'v100')
        self.assertEqual(res, 'Error updating base speeddata: 400')
        # Checks if wrong base speed is specified
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data_base('local', self.cookies, self.digest_auth,
                                                                           'T_ROB1', 'MainModule', 'var_basespeed', 'r')
        self.assertEqual(res, 'Something wrong with the input. Not in format \'v100\'')
        # Checks if invalid base speed is specified
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data_base('local', self.cookies, self.digest_auth,
                                                                           'T_ROB1', 'MainModule', 'var_basespeed',
                                                                           'v1050')
        self.assertEqual(res, 'Something wrong with the input format, or the input is not a valid base speed.')

    # Tests edit_and_write_rapid_data with correct input data.
    def test_edit_and_write_rapid_data_correct(self):
        """ Tests edit_and_write_rapid_data with correct input data. """
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_speed', 25, 400, 1000, 300)
        self.assertEqual(res, 'Speeddata updated.')

    # Tests edit_and_write_rapid_data with incorrect input data.
    def test_edit_and_write_rapid_data_incorrect(self):
        """ Tests edit_and_write_rapid_data with incorrect input data. """
        # Checks if wrong ip address is specified.
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data('10', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_speed', 25, 400, 1000, 300)
        self.assertIsInstance(res, Exception)
        # Checks if wrong rapid data is edited.
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                      'T_ROB1', 'MainModule', 'var_boolean', 25, 400,
                                                                      1000, 300)
        self.assertEqual(res, 'Error updating speeddata: 400')
        # Checks if wrong data is inserted.
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data(10, self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_speed', 25, 400, 1000, 300)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data('local', self.cookies, 10, 'T_ROB1', 'MainModule',
                                                                      'var_speed', 25, 400, 1000, 300)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 10,
                                                                      'MainModule', 'var_speed', 25, 400, 1000, 300)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      10, 'var_speed', 25, 400, 1000, 300)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 10, 25, 400, 1000, 300)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_speed', 'h', 400, 1000, 300)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_speed', 25, 'h', 1000, 300)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_speed', 25, 400, 'h', 300)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'var_speed', 25, 400, 1000, 'h')
        self.assertEqual(res, 'Something wrong with arguments.')
        # Checks if wrong variable with wrong format is inserted.
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T',
                                                                      'MainModule', 'var_speed', 25, 400, 1000, 300)
        self.assertEqual(res, 'Error updating speeddata: 400')
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                      'T_ROB1', 'Mai', 'var_speed', 25, 400, 1000, 300)
        self.assertEqual(res, 'Error updating speeddata: 400')
        res, self.cookies = rapid_speeddata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                      'MainModule', 'va', 25, 400, 1000, 300)
        self.assertEqual(res, 'Error updating speeddata: 400')
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"""
Module for handling rapid datatype tooldata. This module makes it possible to edit and write the rapid datatype
tooldata, as well as displaying the different properties of the tooldata.
"""


def get_robhold_tostring(rapid_data):
    """
    Gets Robhold from tooldata and returns it as a string.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        String: Robhold or error
    Examples:
        None
    """
    try:
        if rapid_data.RapidType == 'tooldata':
            res = 'Robhold = %s' % rapid_data.Value.Robhold
            return res
        else:
            err = 'DataType is ' + rapid_data.RapidType + ' and not tooldata.'
            return err
    except Exception, err:
            return err


def get_tframe_tostring(rapid_data):
    """
    Gets Tframe from tooldata and returns it as a string.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        String: Tframe or error
    Examples:
        None
    """
    try:
        if rapid_data.RapidType == 'tooldata':
            res = 'Tframe: [Trans,Rot] = [%s,%s]' % (rapid_data.Value.Tframe.Trans.ToString(),
                                                     rapid_data.Value.Tframe.Rot.ToString())
            return res
        else:
            err = 'DataType is ' + rapid_data.RapidType + ' and not tooldata.'
            return err
    except Exception, err:
            return err


def get_tload_tostring(rapid_data):
    """
    Gets Tload from tooldata and returns it as a string.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        String: Tload or error
    Examples:
        None
    """
    try:
        if rapid_data.RapidType == 'tooldata':
            res = 'Tload: [Mass,Cog,Aom,Ix,Iy,Iz] = [%G,%s,%s,%G,%G,%G]' % \
                  (rapid_data.Value.Tload.Mass, rapid_data.Value.Tload.Cog.ToString(),
                   rapid_data.Value.Tload.Aom.ToString(), rapid_data.Value.Tload.Ix,
                   rapid_data.Value.Tload.Iy, rapid_data.Value.Tload.Iz)
            return res
        else:
            err = 'DataType is ' + rapid_data.RapidType + ' and not tooldata.'
            return err
    except Exception, err:
        return err


def get_tooldata_tostring(rapid_data):
    """
    Gets tooldata and returns it as a string.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        String: Tooldata or error
    Examples:
        None
    """
    try:
        if rapid_data.RapidType == 'tooldata':
            res = 'Tooldata: %s' % rapid_data.Value.ToString()
            return res
        else:
            err = 'DataType is ' + rapid_data.RapidType + ' and not tooldata.'
            return err
    except Exception, err:
        return err


def edit_and_write_rapid_data_property(rapid_data, property, new_value):
    """
    Edits the specified property of the tooldata and writes it to the controller.
    Remember to get mastership before calling this function, and release the mastership right after.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
        String: property (accepted types: robhold, tframe, tload)
        String|Bool: new_value
    Output:
        String: result message or error
    Examples:
        message = edit_and_write_rapid_data_property(rapid_data, 'robhold', True)
        message = edit_and_write_rapid_data_property(rapid_data, 'robhold', False)
        message = edit_and_write_rapid_data_property(rapid_data,'tframe','[0,0,100],[1,0,0,0]')
        message = edit_and_write_rapid_data_property(rapid_data,'tload', '[1,[0,0,1],[1,0,0,0],0,0,0]')
    """
    try:
        if rapid_data.RapidType == 'tooldata':
            tooldata = rapid_data.Value
            tooldata_robhold = rapid_data.Value.Robhold
            tooldata_tframe = rapid_data.Value.Tframe.ToString()
            tooldata_tload = rapid_data.Value.Tload.ToString()
            if property.lower() == 'robhold':
                if new_value == True or new_value == False:
                    if new_value == 1:
                        new_value = True
                    if new_value == 0:
                        new_value = False
                    robhold = "[%s,%s,%s]" % (new_value, tooldata_tframe, tooldata_tload)
                    tooldata.FillFromString2(robhold)
                else:
                    msg = 'Input is not boolean.'
                    return msg
            elif property.lower() == 'tframe':
                # Checks to see if input is string
                if isinstance(new_value, basestring):
                    new_value = new_value.translate(None, "[]")
                    tframe_list = new_value.split(',')
                    if len(tframe_list) == 7:
                        tframe = "[%s,[[%G,%G,%G],[%G,%G,%G,%G]],%s]" % \
                                 (tooldata_robhold, float(tframe_list[0]), float(tframe_list[1]), float(tframe_list[2]),
                                  float(tframe_list[3]), float(tframe_list[4]), float(tframe_list[5]),
                                  float(tframe_list[6]), tooldata_tload)
                        tooldata.FillFromString2(tframe)
                    else:
                        msg = 'Input is not a valid Tframe.'
                        return msg
                else:
                    msg = 'Input is not string.'
                    return msg
            elif property.lower() == 'tload':
                # Checks to see if input is string
                if isinstance(new_value, basestring):
                    new_value = new_value.translate(None, "[]")
                    tload_list = new_value.split(',')
                    if len(tload_list) == 11:
                        tload = "[%s,%s,[%G,[%G,%G,%G],[%G,%G,%G,%G],%G,%G,%G]]" % \
                                (tooldata_robhold, tooldata_tframe, float(tload_list[0]), float(tload_list[1]),
                                 float(tload_list[2]), float(tload_list[3]), float(tload_list[4]), float(tload_list[5]),
                                 float(tload_list[6]), float(tload_list[7]), float(tload_list[8]), float(tload_list[9]),
                                 float(tload_list[10]))
                        tooldata.FillFromString2(tload)
                    else:
                        msg = 'Input is not a valid Tload.'
                        return msg
                else:
                    msg = 'Input is not string.'
                    return msg
            else:
                msg = 'Property not of type robhold, tframe, tload.'
                return msg
            try:
                rapid_data.Value = tooldata
                msg = '%s updated.' % property.title()
                return msg
            except Exception, err:
                return err
        else:
            msg = 'DataType is ' + rapid_data.RapidType + ' and not tooldata.'
            return msg
    except Exception, err:
        return err


def edit_and_write_rapid_data(rapid_data, robhold, tframe, tload):
    """
    Edits tooldata and writes it to the controller.
    Remember to get mastership before calling this function, and release the mastership right after.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
        Boolean: robhold (ex. True or False)
        String: tframe (ex. '[0,0,100],[0,0,0,1]')
        String: tload (ex. '[1,[0,0,1],[1,0,0,0],0,0,0]')
    Output:
        String: result message or error
    Examples:
        message = edit_and_write_rapid_data(rapid_data, True, '[0,0,100],[1,0,0,0]', '[1,[0,0,1],[1,0,0,0],0,0,0]')
    """
    try:
        if rapid_data.RapidType == 'tooldata':
            tooldata = rapid_data.Value

            # Checks if input is string
            if isinstance(tframe, basestring) and isinstance(tload, basestring):
                tframe = tframe.translate(None, "[]")
                tload = tload.translate(None, "[]")

                tframe_list = tframe.split(',')
                tload_list = tload.split(',')
                if (robhold == True or robhold == False) and (len(tframe_list) == 7) and (len(tload_list) == 11):
                    if robhold == 1:
                        robhold = True
                    if robhold == 0:
                        robhold = False
                    new_tooldata = "[%s,[[%G,%G,%G],[%G,%G,%G,%G]],[%G,[%G,%G,%G],[%G,%G,%G,%G],%G,%G,%G]]" % \
                                   (robhold, float(tframe_list[0]), float(tframe_list[1]), float(tframe_list[2]),
                                    float(tframe_list[3]), float(tframe_list[4]), float(tframe_list[5]),
                                    float(tframe_list[6]), float(tload_list[0]), float(tload_list[1]),
                                    float(tload_list[2]), float(tload_list[3]), float(tload_list[4]),
                                    float(tload_list[5]), float(tload_list[6]), float(tload_list[7]),
                                    float(tload_list[8]), float(tload_list[9]), float(tload_list[10]))
                    tooldata.FillFromString2(new_tooldata)
                    try:
                        rapid_data.Value = tooldata
                        msg = 'Tooldata updated.'
                        return msg
                    except Exception, err:
                        return err
                else:
                    msg = 'Incorrect format of input data.'
                    return msg
            else:
                msg = 'Input is not string.'
                return msg
        else:
            msg = 'DataType is ' + rapid_data.RapidType + ' and not tooldata.'
            return msg
    except Exception, err:
        return err







Kildekode/ABB Robot API Robot Web Services/frontendRWS/rapid/rapid_tooldata.py

"""
Module for handling rapid datatype tooldata. This module makes it possible to edit and write the rapid datatype
tooldata, as well as displaying the different properties of the tooldata.
"""


import unicodedata

import requests
import requests.auth
import requests.cookies


def get_robhold_tostring(response_dict):
    """
    Gets Robhold from tooldata and returns it as a string.

    Input:
        Dictionary: response_dict
    Output:
        String: Robhold or error
    Examples:
        None
    """
    try:
        if response_dict['dattyp'] == 'tooldata':
            # Formatting the tooldata to check if it is valid.
            value = response_dict['value']
            # Converts from unicode to normalized string
            value = unicodedata.normalize('NFKD', value).encode('ascii', 'ignore')
            value = value.translate(None, "[]")
            value_list = value.split(',')
            # Tooldata should consist of 19 numbers.
            if len(value_list) == 19:
                res = 'Robhold = %s' % (value_list[0])
                return res
            else:
                err = 'Something wrong with tooldata: ' + response_dict['value']
                return err
        else:
            err = 'DataType is ' + response_dict['dattyp'] + ' and not tooldata.'
            return err
    except Exception, err:
        return err


def get_tframe_tostring(response_dict):
    """
    Gets Tframe from tooldata and returns it as a string.

    Input:
        Dictionary: response_dict
    Output:
        String: Tframe or error
    Examples:
        None
    """
    try:
        if response_dict['dattyp'] == 'tooldata':
            # Formatting the tooldata to check if it is valid.
            value = response_dict['value']
            # Converts from unicode to normalized string
            value = unicodedata.normalize('NFKD', value).encode('ascii', 'ignore')
            value = value.translate(None, "[]")
            value_list = value.split(',')
            # Tooldata should consist of 19 numbers.
            if len(value_list) == 19:
                res = 'Tframe: [Trans,Rot] = [[%s,%s,%s],[%s,%s,%s,%s]]' % (value_list[1], value_list[2], value_list[3],
                                                                            value_list[4], value_list[5], value_list[6],
                                                                            value_list[7])
                return res
            else:
                err = 'Something wrong with tooldata: ' + response_dict['value']
                return err
        else:
            err = 'DataType is ' + response_dict['dattyp'] + ' and not tooldata.'
            return err
    except Exception, err:
        return err


def get_tload_tostring(response_dict):
    """
    Gets Tload from tooldata and returns it as a string.

    Input:
        Dictionary: response_dict
    Output:
        String: Tload or error
    Examples:
        None
    """
    try:
        if response_dict['dattyp'] == 'tooldata':
            # Formatting the tooldata to check if it is valid.
            value = response_dict['value']
            # Converts from unicode to normalized string
            value = unicodedata.normalize('NFKD', value).encode('ascii', 'ignore')
            value = value.translate(None, "[]")
            value_list = value.split(',')
            # Tooldata should consist of 19 numbers.
            if len(value_list) == 19:
                res = 'Tload: [Mass,Cog,Aom,Ix,Iy,Iz] = [%s,[%s,%s,%s],[%s,%s,%s,%s],%s,%s,%s]' % \
                      (value_list[8], value_list[9], value_list[10], value_list[11], value_list[12],
                       value_list[13], value_list[14], value_list[15], value_list[16], value_list[17], value_list[18])
                return res
            else:
                err = 'Something wrong with tooldata: ' + response_dict['value']
                return err
        else:
            err = 'DataType is ' + response_dict['dattyp'] + ' and not tooldata.'
            return err
    except Exception, err:
        return err


def get_tooldata_tostring(response_dict):
    """
    Gets tooldata and returns it as a string.

    Input:
        Dictionary: response_dict
    Output:
        String: Tooldata or error
    Examples:
        None
    """
    try:
        if response_dict['dattyp'] == 'tooldata':
            # Formatting tooldata to check if it is valid.
            value = response_dict['value']
            # Converts from unicode to normalized string
            value = unicodedata.normalize('NFKD', value).encode('ascii', 'ignore')
            value = value.translate(None, "[]")
            value_list = value.split(',')
            # Tooldata should consist of 19 numbers.
            if len(value_list) == 19:
                res = 'Tooldata: %s' % response_dict['value']
                return res
            else:
                err = 'Something wrong with tooldata: ' + response_dict['value']
                return err
        else:
            err = 'DataType is ' + response_dict['dattyp'] + ' and not tooldata.'
            return err
    except Exception, err:
        return err


def edit_and_write_rapid_data_property(ipaddress, cookies, digest_auth, program, module, variable_name,
                                       property, new_value):
    """
    Edits and writes the specified property of the tooldata to controller.
    Remember to overwrite the old cookie with the new returned cookie from this function.

    Input:
        String: IP address
        Requests.cookies.RequestsCookieJar: cookies
        Requests.auth.HTTPDigestAuth: digest_auth
        String: program (name of program, ex 'T_ROB1')
        String: module (name of module, ex 'MainModule')
        String: variable_name (name of variable, ex 'tool')
        String: property (properties: robhold, tframe, tload)
        String|Bool: new_value
    Output:
        String: result message or error
        Requests.cookies.RequestsCookieJar: cookies
    Examples:
        message, cookies = edit_and_write_rapid_data_property('local', cookies, digest_auth, 'T_ROB1', 'MainModule',
                                                                                            'tool', 'robhold', True)
        message, cookies = edit_and_write_rapid_data_property('local', cookies, digest_auth, 'T_ROB1', 'MainModule',
                                                                                            'tool', 'robhold', False)
        message, cookies = edit_and_write_rapid_data_property('local', cookies, digest_auth, 'T_ROB1', 'MainModule',
                                                                                'tool', 'tframe','[0,0,100],[1,0,0,0]')
        message, cookies = edit_and_write_rapid_data_property('local', cookies, digest_auth, 'T_ROB1', 'MainModule',
                                                                        'tool', 'tload', '[1,[0,0,1],[1,0,0,0],0,0,0]')
    """
    if isinstance(ipaddress, basestring) and isinstance(cookies, requests.cookies.RequestsCookieJar) and \
            isinstance(program, basestring) and isinstance(module, basestring) and \
            isinstance(variable_name, basestring) and isinstance(property, basestring) and \
            isinstance(digest_auth, requests.auth.HTTPDigestAuth):
        # Constructs the urls
        if ipaddress.lower() == 'local':
            url_write = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format('localhost:80',
                                                                                                     program, module,
                                                                                                     variable_name)
            url_get = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1'.format('localhost:80', program, module,
                                                                                        variable_name)
        else:
            url_write = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format(ipaddress.lower(),
                                                                                                     program, module,
                                                                                                     variable_name)
            url_get = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1'.format(ipaddress.lower(),
                                                                                        program, module, variable_name)
        try:
            # Gets tooldata from controller.
            response = requests.get(url_get, cookies=cookies)
            # If response includes a new cookie to use, set the new cookie.
            if len(response.cookies) > 0:
                cookies = response.cookies
            # If the user has timed out, need to authenticate again.
            if response.status_code == 401:
                response = requests.get(url_get, auth=digest_auth, cookies=cookies)
                if response.status_code == 200:
                    cookies = response.cookies
            if response.status_code == 200:
                # Gets the tooldata from response.
                tooldata = response.json()['_embedded']['_state'][0]['value']
                # Formats the tooldata attributes into a list.
                tooldata = unicodedata.normalize('NFKD', tooldata).encode('ascii', 'ignore')
                tooldata = tooldata.translate(None, "[]")
                tooldata_list = tooldata.split(',')
                if property.lower() == 'robhold':
                    if new_value == True or new_value == False:
                        if new_value == 1:
                            new_value = True
                        if new_value == 0:
                            new_value = False
                        # Creates the new tooldata.
                        new_tooldata = '[%s,[[%s,%s,%s],[%s,%s,%s,%s]],[%s,[%s,%s,%s],[%s,%s,%s,%s],%s,%s,%s]]' % \
                                       (new_value, tooldata_list[1], tooldata_list[2], tooldata_list[3],
                                        tooldata_list[4], tooldata_list[5], tooldata_list[6], tooldata_list[7],
                                        tooldata_list[8], tooldata_list[9], tooldata_list[10], tooldata_list[11],
                                        tooldata_list[12], tooldata_list[13], tooldata_list[14], tooldata_list[15],
                                        tooldata_list[16], tooldata_list[17], tooldata_list[18])

                        payload = {'value': new_tooldata}
                    else:
                        msg = 'Input is not boolean.'
                        return msg, cookies
                elif property.lower() == 'tframe':
                    if isinstance(new_value, basestring):
                        new_value = new_value.translate(None, "[]")
                        tframe_list = new_value.split(',')
                        if len(tframe_list) == 7:
                            new_tooldata = '[%s,[[%G,%G,%G],[%G,%G,%G,%G]],[%s,[%s,%s,%s],[%s,%s,%s,%s],%s,%s,%s]]' % \
                                           (tooldata_list[0], float(tframe_list[0]), float(tframe_list[1]),
                                            float(tframe_list[2]), float(tframe_list[3]), float(tframe_list[4]),
                                            float(tframe_list[5]), float(tframe_list[6]), tooldata_list[8],
                                            tooldata_list[9], tooldata_list[10], tooldata_list[11], tooldata_list[12],
                                            tooldata_list[13], tooldata_list[14], tooldata_list[15], tooldata_list[16],
                                            tooldata_list[17], tooldata_list[18])

                            payload = {'value': new_tooldata}
                        else:
                            msg = 'Input is not a valid Tframe.'
                            return msg, cookies
                    else:
                        msg = 'Input is not string.'
                        return msg, cookies
                elif property.lower() == 'tload':
                    if isinstance(new_value, basestring):
                        new_value = new_value.translate(None, "[]")
                        tload_list = new_value.split(',')
                        if len(tload_list) == 11:
                            new_tooldata = '[%s,[[%s,%s,%s],[%s,%s,%s,%s]],[%G,[%G,%G,%G],[%G,%G,%G,%G],%G,%G,%G]]' % \
                                           (tooldata_list[0], tooldata_list[1], tooldata_list[2], tooldata_list[3],
                                            tooldata_list[4], tooldata_list[5], tooldata_list[6], tooldata_list[7],
                                            float(tload_list[0]), float(tload_list[1]), float(tload_list[2]),
                                            float(tload_list[3]), float(tload_list[4]), float(tload_list[5]),
                                            float(tload_list[6]), float(tload_list[7]), float(tload_list[8]),
                                            float(tload_list[9]), float(tload_list[10]))

                            payload = {'value': new_tooldata}
                        else:
                            msg = 'Input is not a valid tload.'
                            return msg, cookies
                    else:
                        msg = 'Input is not string.'
                        return msg, cookies
                else:
                    msg = 'Property not of type robhold, tframe, tload.'
                    return msg, cookies
                response = requests.post(url_write, cookies=cookies, data=payload)
                # If response includes a new cookie to use, set the new cookie.
                if len(response.cookies) > 0:
                    cookies = response.cookies
                # If the user has timed out, need to authenticate again.
                if response.status_code == 401:
                    response = requests.post(url_write, auth=digest_auth, cookies=cookies, data=payload)
                    if response.status_code == 204:
                        cookies = response.cookies
                if response.status_code == 204:
                    msg = 'Tooldata %s updated.' % property.lower()
                    return msg, cookies
                else:
                    err = 'Error updating tooldata: ' + str(response.status_code)
                    return err, cookies
            else:
                err = 'Error getting tooldata from controller: ' + str(response.status_code)
                return err, cookies
        except Exception, err:
            return err, cookies
    else:
        err = 'Something wrong with arguments.'
        return err, cookies


def edit_and_write_rapid_data(ipaddress, cookies, digest_auth, program, module, variable_name, robhold, tframe, tload):
    """
    Edits and writes tooldata to controller.
    Remember to overwrite the old cookie with the new returned cookie from this function.

    Input:
        String: IP address
        Requests.cookies.RequestsCookieJar: cookies
        Requests.auth.HTTPDigestAuth: digest_auth
        String: program (name of program, ex 'T_ROB1')
        String: module (name of module, ex 'MainModule')
        String: variable_name (name of variable, ex 'tool')
        Boolean: robhold (ex. True or False)
        String: tframe (ex. '[0,0,100],[0,0,0,1]')
        String: tload (ex. '[1,[0,0,1],[1,0,0,0],0,0,0]')
    Output:
        String: result message or error
        Requests.cookies.RequestsCookieJar: cookies
    Examples:
        message, cookies = edit_and_write_rapid_data('local', cookies, digest_auth, 'T_ROB1', 'MainModule', 'tool',
                                                            True, '[0,0,100],[1,0,0,0]', '[1,[0,0,1],[1,0,0,0],0,0,0]')
    """
    if isinstance(ipaddress, basestring) and isinstance(cookies, requests.cookies.RequestsCookieJar) and \
            isinstance(program, basestring) and isinstance(module, basestring) and \
            isinstance(variable_name, basestring) and isinstance(tframe, basestring) and \
            isinstance(tload, basestring) and isinstance(digest_auth, requests.auth.HTTPDigestAuth):
        if ipaddress.lower() == 'local':
            url = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format('localhost:80', program,
                                                                                               module, variable_name)
        else:
            url = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format(ipaddress.lower(),
                                                                                               program, module,
                                                                                               variable_name)
        try:
            tframe = tframe.translate(None, "[]")
            tload = tload.translate(None, "[]")

            tframe_list = tframe.split(',')
            tload_list = tload.split(',')
            if (robhold == True or robhold == False) and (len(tframe_list) == 7) and (len(tload_list) == 11):
                if robhold == 1:
                    robhold = True
                if robhold == 0:
                    robhold = False
                new_tooldata = '[%s,[[%G,%G,%G],[%G,%G,%G,%G]],[%G,[%G,%G,%G],[%G,%G,%G,%G],%G,%G,%G]]' % \
                               (robhold, float(tframe_list[0]), float(tframe_list[1]), float(tframe_list[2]),
                                float(tframe_list[3]), float(tframe_list[4]), float(tframe_list[5]),
                                float(tframe_list[6]), float(tload_list[0]), float(tload_list[1]), float(tload_list[2]),
                                float(tload_list[3]), float(tload_list[4]), float(tload_list[5]), float(tload_list[6]),
                                float(tload_list[7]), float(tload_list[8]), float(tload_list[9]), float(tload_list[10]))

                payload = {'value': new_tooldata}
                response = requests.post(url, cookies=cookies, data=payload)
                # If response includes a new cookie to use, set the new cookie.
                if len(response.cookies) > 0:
                    cookies = response.cookies
                # If the user has timed out, need to authenticate again.
                if response.status_code == 401:
                    response = requests.post(url, auth=digest_auth, cookies=cookies, data=payload)
                    if response.status_code == 204:
                        cookies = response.cookies
                if response.status_code == 204:
                    msg = 'Tooldata updated.'
                    return msg, cookies
                else:
                    err = 'Error updating tooldata: ' + str(response.status_code)
                    return err, cookies
            else:
                msg = 'Incorrect format of input data.'
                return msg, cookies
        except Exception, err:
            return err, cookies
    else:
        err = 'Something wrong with arguments.'
        return err, cookies
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"""
Integration test to test rapid_tooldata functionality towards the virtual controller.
RobotStudio must run with the RAPID test program made for the integration tests
"""

import unittest
import sys

import frontendPCSDK.com.communication as com
import frontendPCSDK.user.user_authorization as user_auth
import frontendPCSDK.user.user_mastership as user_mastership
import frontendPCSDK.rapid.rapid_datatypes as rapid_datatypes
import frontendPCSDK.rapid.rapid_tooldata as rapid_tooldata


class RapidTooldataTest(unittest.TestCase):

    controller = None
    mastership = None

    # Preparing test
    def setUp(self):
        """ Setting up for test """

        # Setup for all test cases.
        controllers = com.discover_controllers_on_network()
        self.controller, _, connected = com.connect_robot_with_ipaddr(controllers, '127.0.0.1')
        if not connected:
            print 'Couldn\'t connect to controller. Test will not be run.'
            sys.exit()
        is_logged_in, _ = user_auth.logon_robot_controller_default(self.controller)
        if not is_logged_in:
            print 'Couldn\'t log in. Test will not be run.'
            sys.exit()

        # Additional setup for some test cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests edit_and_write_rapid_data_property with correct input data.':
            is_master, _, self.mastership = user_mastership.get_master_access_to_controller_rapid(self.controller)
            if not is_master:
                print 'Couldn\'t get mastership. Test will not run.'
                sys.exit()
        elif test_desc == 'Tests edit_and_write_rapid_data with correct input data.':
            is_master, _, self.mastership = user_mastership.get_master_access_to_controller_rapid(self.controller)
            if not is_master:
                print 'Couldn\'t get mastership. Test will not run.'
                sys.exit()

    # Ending test
    def tearDown(self):
        """ Cleaning after test """

        # Additional cleanup for some test cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests edit_and_write_rapid_data_property with correct input data.':
            got_var, var_tool = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_tool')
            if not got_var:
                print 'Couldn\'t get variable. Test will not run.'
                sys.exit()
            _ = rapid_tooldata.edit_and_write_rapid_data_property(var_tool, 'robhold', True)
            _ = rapid_tooldata.edit_and_write_rapid_data_property(var_tool, 'tframe', '[10,10,10],[0,0,1,0]')
            _ = rapid_tooldata.edit_and_write_rapid_data_property(var_tool, 'tload', '1,[0,0,1],[1,0,0,0],0,0,0]')
            is_released, _ = user_mastership.release_and_dispose_master_access(self.mastership)
            if not is_released:
                print 'Couldn\'t release mastership. Test will not run.'
                sys.exit()
        elif test_desc == 'Tests edit_and_write_rapid_data with correct input data.':
            got_var, var_tool = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_tool')
            if not got_var:
                print 'Couldn\'t get variable. Test will not run.'
                sys.exit()
            _ = rapid_tooldata.edit_and_write_rapid_data(var_tool, True, '[10,10,10],[0,0,1,0]',
                                                         '[1,[0,0,1],[1,0,0,0],0,0,0]]')
            is_released, _ = user_mastership.release_and_dispose_master_access(self.mastership)
            if not is_released:
                print 'Couldn\'t release mastership. Test will not run.'
                sys.exit()

        # Cleaning for all the test cases
        _, _ = user_auth.logoff_robot_controller(self.controller)
        _, _ = com.disconnect_robot_controller(self.controller)

    # Tests get_robhold_tostring with correct input data.
    def test_get_robhold_tostring_correct(self):
        """ Tests get_robhold_tostring with correct input data. """
        got_var, const_tool = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_tool')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        robhold = rapid_tooldata.get_robhold_tostring(const_tool)
        self.assertEqual(robhold, 'Robhold = True')

    # Tests get_robhold_tostring with incorrect input data.
    def test_get_robhold_tostring_incorrect(self):
        """ Tests get_robhold_tostring with incorrect input data. """
        got_var, const_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted
        robhold = rapid_tooldata.get_robhold_tostring(const_number)
        self.assertEqual(robhold, 'DataType is num and not tooldata.')
        # Checks if wrong data is inserted.
        robhold = rapid_tooldata.get_robhold_tostring(10)
        self.assertIsInstance(robhold, Exception)

    # Tests get_tframe_tostring with correct input data.
    def test_get_tframe_tostring_correct(self):
        """ Tests get_tframe_tostring with correct input data. """
        got_var, const_tool = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_tool')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        tframe = rapid_tooldata.get_tframe_tostring(const_tool)
        self.assertEqual(tframe, 'Tframe: [Trans,Rot] = [[10,10,10],[0,0,1,0]]')

    # Tests get_tframe_tostring with incorrect input data.
    def test_get_tframe_tostring_incorrect(self):
        """ Tests get_tframe_tostring with incorrect input data. """
        got_var, const_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted
        tframe = rapid_tooldata.get_tframe_tostring(const_number)
        self.assertEqual(tframe, 'DataType is num and not tooldata.')
        # Checks if wrong data is inserted.
        tframe = rapid_tooldata.get_tframe_tostring(10)
        self.assertIsInstance(tframe, Exception)

    # Tests get_tload_tostring with correct input data.
    def test_get_tload_tostring_correct(self):
        """ Tests get_tload_tostring with correct input data. """
        got_var, const_tool = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_tool')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        tload = rapid_tooldata.get_tload_tostring(const_tool)
        self.assertEqual(tload, 'Tload: [Mass,Cog,Aom,Ix,Iy,Iz] = [1,[0,0,1],[1,0,0,0],0,0,0]')

    # Tests get_tload_tostring with incorrect input data.
    def test_get_tload_tostring_incorrect(self):
        """ Tests get_tload_tostring with incorrect input data. """
        got_var, const_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted
        tload = rapid_tooldata.get_tload_tostring(const_number)
        self.assertEqual(tload, 'DataType is num and not tooldata.')
        # Checks if wrong data is inserted.
        tload = rapid_tooldata.get_tload_tostring(10)
        self.assertIsInstance(tload, Exception)

    # Tests get_tooldata_tostring with correct input data.
    def test_get_tooldata_tostring_correct(self):
        """ Tests get_tooldata_tostring with correct input data. """
        got_var, const_tool = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_tool')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        tooldata = rapid_tooldata.get_tooldata_tostring(const_tool)
        self.assertEqual(tooldata, 'Tooldata: [TRUE,[[10,10,10],[0,0,1,0]],[1,[0,0,1],[1,0,0,0],0,0,0]]')

    # Tests get_tooldata_tostring with incorrect input data.
    def test_get_tooldata_tostring_incorrect(self):
        """ Tests get_tooldata_tostring with incorrect input data. """
        got_var, const_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted
        tooldata = rapid_tooldata.get_tooldata_tostring(const_number)
        self.assertEqual(tooldata, 'DataType is num and not tooldata.')
        # Checks if wrong data is inserted.
        tooldata = rapid_tooldata.get_tooldata_tostring(10)
        self.assertIsInstance(tooldata, Exception)

    # Tests edit_and_write_rapid_data_property with correct input data.
    def test_edit_and_write_rapid_data_property_correct(self):
        """ Tests edit_and_write_rapid_data_property with correct input data. """
        got_var, var_tool = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_tool')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if robhold is updated.
        _ = rapid_tooldata.edit_and_write_rapid_data_property(var_tool, 'robhold', False)
        self.assertFalse(var_tool.Value.Robhold)
        # Checks if tframe is updated.
        _ = rapid_tooldata.edit_and_write_rapid_data_property(var_tool, 'tframe', '[0,0,0],[1,0,0,0]')
        self.assertEqual(var_tool.Value.Tframe.ToString(), '[[0,0,0],[1,0,0,0]]')
        # Checks if tload is updated.
        _ = rapid_tooldata.edit_and_write_rapid_data_property(var_tool, 'tload', '[0,[1,0,0],[0,0,1,0],1,1,1]')
        self.assertEqual(var_tool.Value.Tload.ToString(), '[0,[1,0,0],[0,0,1,0],1,1,1]')

    # Tests edit_and_write_rapid_data_property with incorrect input data.
    def test_edit_and_write_rapid_data_property_incorrect(self):
        """ Tests edit_and_write_rapid_data_property with incorrect input data. """
        got_var, var_tool = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_tool')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        got_var, var_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        msg = rapid_tooldata.edit_and_write_rapid_data_property(var_number, 'robhold', False)
        self.assertEqual(msg, 'DataType is num and not tooldata.')
        # Checks if wrong data is inserted into rapid data.
        msg = rapid_tooldata.edit_and_write_rapid_data_property(10, 'robhold', False)
        self.assertIsInstance(msg, Exception)
        # Checks if wrong property is specified.
        msg = rapid_tooldata.edit_and_write_rapid_data_property(var_tool, 'r', False)
        self.assertEqual(msg, 'Property not of type robhold, tframe, tload.')
        # Checks if wrong data is inserted into property.
        msg = rapid_tooldata.edit_and_write_rapid_data_property(var_tool, 10, False)
        self.assertIsInstance(msg, Exception)
        # Checks if wrong data in new value
        msg = rapid_tooldata.edit_and_write_rapid_data_property(var_tool, 'robhold', 10)
        self.assertEqual(msg, 'Input is not boolean.')
        msg = rapid_tooldata.edit_and_write_rapid_data_property(var_tool, 'tframe', 10)
        self.assertEqual(msg, 'Input is not string.')
        msg = rapid_tooldata.edit_and_write_rapid_data_property(var_tool, 'tload', 10)
        self.assertEqual(msg, 'Input is not string.')
        # Checks if format of new value is incorrect
        msg = rapid_tooldata.edit_and_write_rapid_data_property(var_tool, 'tframe', '10')
        self.assertEqual(msg, 'Input is not a valid Tframe.')
        msg = rapid_tooldata.edit_and_write_rapid_data_property(var_tool, 'tload', '10')
        self.assertEqual(msg, 'Input is not a valid Tload.')

    # Tests edit_and_write_rapid_data with correct input data.
    def test_edit_and_write_rapid_data_correct(self):
        """ Tests edit_and_write_rapid_data with correct input data. """
        got_var, var_tool = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_tool')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        _ = rapid_tooldata.edit_and_write_rapid_data(var_tool, False, '[0,0,0],[1,0,0,0]',
                                                     '[0,[1,0,0],[0,0,1,0],1,1,1]')
        self.assertEqual(var_tool.Value.ToString(), '[FALSE,[[0,0,0],[1,0,0,0]],[0,[1,0,0],[0,0,1,0],1,1,1]]')

    # Tests edit_and_write_rapid_data with incorrect input data.
    def test_edit_and_write_rapid_data_incorrect(self):
        """ Tests edit_and_write_rapid_data with incorrect input data. """
        got_var, var_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        got_var, var_tool = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_tool')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Check if wrong rapid data is inserted.
        msg = rapid_tooldata.edit_and_write_rapid_data(var_number, False, '[0,0,0],[1,0,0,0]',
                                                       '[0,[1,0,0],[0,0,1,0],1,1,1]')
        self.assertEqual(msg, 'DataType is num and not tooldata.')
        # Checks if wrong data is inserted into rapid data.
        msg = rapid_tooldata.edit_and_write_rapid_data(10, False, '[0,0,0],[1,0,0,0]',
                                                       '[0,[1,0,0],[0,0,1,0],1,1,1]')
        self.assertIsInstance(msg, Exception)
        # Checks if wrong value is inserted into properties.
        msg = rapid_tooldata.edit_and_write_rapid_data(var_tool, 10, '[0,0,0],[1,0,0,0]',
                                                       '[0,[1,0,0],[0,0,1,0],1,1,1]')
        self.assertEqual(msg, 'Incorrect format of input data.')
        msg = rapid_tooldata.edit_and_write_rapid_data(var_tool, False, 10, '[0,[1,0,0],[0,0,1,0],1,1,1]')
        self.assertEqual(msg, 'Input is not string.')
        msg = rapid_tooldata.edit_and_write_rapid_data(var_tool, False, '[0,0,0],[1,0,0,0]', 10)
        self.assertEqual(msg, 'Input is not string.')
        # Checks if new value is incorrect
        msg = rapid_tooldata.edit_and_write_rapid_data(var_tool, False, '[0,0,0]', '[0,[1,0,0],[0,0,1,0],1,1,1]')
        self.assertEqual(msg, 'Incorrect format of input data.')
        msg = rapid_tooldata.edit_and_write_rapid_data(var_tool, False, '[0,0,0],[1,0,0,0]', '[0,0,1]')
        self.assertEqual(msg, 'Incorrect format of input data.')







Kildekode/ABB Robot API Robot Web Services/integrationtests/rapid_tooldata_test.py

"""
Integration test to test rapid_tooldata functionality towards the virtual controller.
RobotStudio must run with the RAPID test program made for the integration tests
"""

import unittest
import sys

##### Used when testing statement and branch coverage. ########
# sys.path.insert(1, 'C:\Users\Marius Vasshus\Dropbox\Programmering\Python\Master\ABB Robot API Robot Web Services')
###############################################################

import frontendRWS.com.communication as com
import frontendRWS.rapid.rapid_datatypes as rapid_datatypes
import frontendRWS.rapid.rapid_tooldata as rapid_tooldata



class RapidTooldataTest(unittest.TestCase):

    cookies = None
    digest_auth = None

    # Preparing test
    def setUp(self):
        """ Setting up for test """

        connected, _, self.digest_auth, self.cookies = com.connect_robot_with_ipaddr_def_user('local')
        if not connected:
            print 'Couldn\'t connect to controller. Test will not be run.'
            sys.exit()

    # Ending test
    def tearDown(self):
        """ Cleaning after test """

        # Checks for any additional cleaning for some cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests edit_and_write_rapid_data_property with correct input data.':
            _, self.cookies = rapid_tooldata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                                'T_ROB1', 'MainModule', 'var_tool',
                                                                                'robhold', True)
            _, self.cookies = rapid_tooldata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                                'T_ROB1', 'MainModule', 'var_tool',
                                                                                'tframe', '[10,10,10],[0,0,1,0]')
            _, self.cookies = rapid_tooldata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                                'T_ROB1', 'MainModule', 'var_tool',
                                                                                'tload', '1,[0,0,1],[1,0,0,0],0,0,0')
        elif test_desc == 'Tests edit_and_write_rapid_data with correct input data.':
            _, self.cookies = rapid_tooldata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                       'T_ROB1', 'MainModule', 'var_tool', True,
                                                                       '[10,10,10],[0,0,1,0]',
                                                                       '1,[0,0,1],[1,0,0,0],0,0,0')

        # Cleanup for all test cases.
        _, _ = com.logoff_robot_controller('local', self.cookies)

    # Tests get_robhold_tostring with correct input data.
    def test_get_robhold_tostring_correct(self):
        """ Tests get_robhold_tostring with correct input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_tool')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        robhold = rapid_tooldata.get_robhold_tostring(resp)
        self.assertEqual(robhold, 'Robhold = TRUE')

    # Tests get_robhold_tostring with incorrect input data.
    def test_get_robhold_tostring_incorrect(self):
        """ Tests get_robhold_tostring with incorrect input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted
        robhold = rapid_tooldata.get_robhold_tostring(resp)
        self.assertEqual(robhold, 'DataType is num and not tooldata.')
        # Checks if wrong data is inserted.
        robhold = rapid_tooldata.get_robhold_tostring(10)
        self.assertIsInstance(robhold, Exception)

    # Tests get_tframe_tostring with correct input data.
    def test_get_tframe_tostring_correct(self):
        """ Tests get_tframe_tostring with correct input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_tool')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        tframe = rapid_tooldata.get_tframe_tostring(resp)
        self.assertEqual(tframe, 'Tframe: [Trans,Rot] = [[10,10,10],[0,0,1,0]]')

    # Tests get_tframe_tostring with incorrect input data.
    def test_get_tframe_tostring_incorrect(self):
        """ Tests get_tframe_tostring with incorrect input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted
        tframe = rapid_tooldata.get_tframe_tostring(resp)
        self.assertEqual(tframe, 'DataType is num and not tooldata.')
        # Checks if wrong data is inserted.
        tframe = rapid_tooldata.get_tframe_tostring(10)
        self.assertIsInstance(tframe, Exception)

    # Tests get_tload_tostring with correct input data.
    def test_get_tload_tostring_correct(self):
        """ Tests get_tload_tostring with correct input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_tool')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        tload = rapid_tooldata.get_tload_tostring(resp)
        self.assertEqual(tload, 'Tload: [Mass,Cog,Aom,Ix,Iy,Iz] = [1,[0,0,1],[1,0,0,0],0,0,0]')

    # Tests get_tload_tostring with incorrect input data.
    def test_get_tload_tostring_incorrect(self):
        """ Tests get_tload_tostring with incorrect input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted
        tload = rapid_tooldata.get_tload_tostring(resp)
        self.assertEqual(tload, 'DataType is num and not tooldata.')
        # Checks if wrong data is inserted.
        tload = rapid_tooldata.get_tload_tostring(10)
        self.assertIsInstance(tload, Exception)

    # Tests get_tooldata_tostring with correct input data.
    def test_get_tooldata_tostring_correct(self):
        """ Tests get_tooldata_tostring with correct input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_tool')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        tooldata = rapid_tooldata.get_tooldata_tostring(resp)
        self.assertEqual(tooldata, 'Tooldata: [TRUE,[[10,10,10],[0,0,1,0]],[1,[0,0,1],[1,0,0,0],0,0,0]]')

    # Tests get_tooldata_tostring with incorrect input data.
    def test_get_tooldata_tostring_incorrect(self):
        """ Tests get_tooldata_tostring with incorrect input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted
        tooldata = rapid_tooldata.get_tooldata_tostring(resp)
        self.assertEqual(tooldata, 'DataType is num and not tooldata.')
        # Checks if wrong data is inserted.
        tooldata = rapid_tooldata.get_tooldata_tostring(10)
        self.assertIsInstance(tooldata, Exception)

    # Tests edit_and_write_rapid_data_property with correct input data.
    def test_edit_and_write_rapid_data_property_correct(self):
        """ Tests edit_and_write_rapid_data_property with correct input data. """
        # Checks if updating robhold works.
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 'var_tool',
                                                                              'robhold', False)
        self.assertEqual(res, 'Tooldata robhold updated.')
        # Checks if updating tframe works.
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 'var_tool',
                                                                              'tframe', '[0,0,0],[1,0,0,0]')
        self.assertEqual(res, 'Tooldata tframe updated.')
        # Checks if updating tload works.
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 'var_tool',
                                                                              'tload', '0,[0,0,0],[0,1,0,0],1,1,1')
        self.assertEqual(res, 'Tooldata tload updated.')

# Tests edit_and_write_rapid_data_property with incorrect input data.
    def test_edit_and_write_rapid_data_property_incorrect(self):
        """ Tests edit_and_write_rapid_data_property with incorrect input data. """
        # Checks if wrong ip address is specified.
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data_property('10', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 'var_tool',
                                                                              'robhold', False)
        self.assertIsInstance(res, Exception)
        # Checks if wrong rapid data is edited.
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 'var_boolean',
                                                                              'robhold', False)
        self.assertIsInstance(res, Exception)
        # Checks if wrong data is inserted.
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data_property(10, self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 'var_tool',
                                                                              'robhold', False)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data_property('local', self.cookies, 10, 'T_ROB1',
                                                                              'MainModule', 'var_tool', 'robhold',
                                                                              False)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              10, 'MainModule', 'var_tool', 'robhold',
                                                                              False)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 10, 'var_tool', 'robhold',
                                                                              False)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 10, 'robhold',
                                                                              False)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 'var_tool',
                                                                              10, False)
        self.assertEqual(res, 'Something wrong with arguments.')

        # Checks if wrong variable with wrong format is inserted.
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T', 'MainModule', 'var_tool',
                                                                              'robhold', False)
        self.assertEqual(res, 'Error getting tooldata from controller: 400')
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'Mai', 'var_tool', 'robhold',
                                                                              False)
        self.assertEqual(res, 'Error getting tooldata from controller: 400')
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 'va', 'robhold',
                                                                              False)
        self.assertEqual(res, 'Error getting tooldata from controller: 400')
        # Checks if wrong property is specified
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 'var_tool', 'r',
                                                                              False)
        self.assertEqual(res, 'Property not of type robhold, tframe, tload.')
        # Checks if wrong format of new value
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 'var_tool',
                                                                              'tframe', '[0,0,0,0]')
        self.assertEqual(res, 'Input is not a valid Tframe.')
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 'var_tool',
                                                                              'robhold', 10)
        self.assertEqual(res, 'Input is not boolean.')

    # Tests edit_and_write_rapid_data with correct input data.
    def test_edit_and_write_rapid_data_correct(self):
        """ Tests edit_and_write_rapid_data with correct input data. """
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_tool', False,
                                                                     '[0,0,0],[1,0,0,0]', '0,[0,0,0],[0,1,0,0],1,1,1')
        self.assertEqual(res, 'Tooldata updated.')

    # Tests edit_and_write_rapid_data with incorrect input data.
    def test_edit_and_write_rapid_data_incorrect(self):
        """ Tests edit_and_write_rapid_data with incorrect input data. """
        # Checks if wrong ip address is specified.
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data('10', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_tool', False,
                                                                     '[0,0,0],[1,0,0,0]', '0,[0,0,0],[0,1,0,0],1,1,1')
        self.assertIsInstance(res, Exception)
        # Checks if wrong rapid data is edited.
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                     'T_ROB1', 'MainModule', 'var_boolean', False,
                                                                     '[0,0,0],[1,0,0,0]', '0,[0,0,0],[0,1,0,0],1,1,1')
        self.assertEqual(res, 'Error updating tooldata: 400')
        # Checks if wrong data is inserted.
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data(10, self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_tool', False,
                                                                     '[0,0,0],[1,0,0,0]', '0,[0,0,0],[0,1,0,0],1,1,1')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data('local', self.cookies, 10, 'T_ROB1', 'MainModule',
                                                                     'var_tool', False,
                                                                     '[0,0,0],[1,0,0,0]', '0,[0,0,0],[0,1,0,0],1,1,1')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 10,
                                                                     'MainModule', 'var_tool', False,
                                                                     '[0,0,0],[1,0,0,0]', '0,[0,0,0],[0,1,0,0],1,1,1')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     10, 'var_tool', False, '[0,0,0],[1,0,0,0]',
                                                                     '0,[0,0,0],[0,1,0,0],1,1,1')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 10, False, '[0,0,0],[1,0,0,0]',
                                                                     '0,[0,0,0],[0,1,0,0],1,1,1')
        self.assertEqual(res, 'Something wrong with arguments.')
        # Checks if wrong data is inserted into properties.
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_tool', 10,
                                                                     '[0,0,0],[1,0,0,0]', '0,[0,0,0],[0,1,0,0],1,1,1')
        self.assertEqual(res, 'Incorrect format of input data.')
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_tool', False, 10,
                                                                     '0,[0,0,0],[0,1,0,0],1,1,1')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_tool', False,
                                                                     '[0,0,0],[1,0,0,0]', 10)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T',
                                                                     'MainModule', 'var_tool', False,
                                                                     '[0,0,0],[1,0,0,0]', '0,[0,0,0],[0,1,0,0],1,1,1')
        self.assertEqual(res, 'Error updating tooldata: 400')
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                     'T_ROB1', 'Mai', 'var_tool', False,
                                                                     '[0,0,0],[1,0,0,0]', '0,[0,0,0],[0,1,0,0],1,1,1')
        self.assertEqual(res, 'Error updating tooldata: 400')
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'va', False,
                                                                     '[0,0,0],[1,0,0,0]', '0,[0,0,0],[0,1,0,0],1,1,1')
        self.assertEqual(res, 'Error updating tooldata: 400')
        # Checks if wrong format of tframe
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_tool', False,
                                                                     '[0,0,0]', '0,[0,0,0],[0,1,0,0],1,1,1')
        self.assertEqual(res, 'Incorrect format of input data.')
        # Checks if wrong format of tload
        res, self.cookies = rapid_tooldata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_tool', False,
                                                                     '[0,0,0],[1,0,0,0]', '[0,1,0,0],1,1,1')
        self.assertEqual(res, 'Incorrect format of input data.')
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"""
Module for handling rapid datatype wobjdata. This module makes it possible to edit and write the rapid datatype
wobjdata, as well as displaying the different properties of the wobjdata.
"""

import unicodedata

import requests
import requests.auth
import requests.cookies


def get_robhold_tostring(response_dict):
    """
    Gets Robhold from wobjdata and returns it as a string.

    Input:
        Dictionary: response_dict
    Output:
        String: Robhold or error
    Examples:
        None
    """
    try:
        if response_dict['dattyp'] == 'wobjdata':
            # Formatting the wobjdata to check if it is valid.
            value = response_dict['value']
            # Converts from unicode to normalized string
            value = unicodedata.normalize('NFKD', value).encode('ascii', 'ignore')
            value = value.translate(None, "[]")
            value_list = value.split(',')
            # Wobjdata should consist of 17 numbers.
            if len(value_list) == 17:
                res = 'Robhold = %s' % (value_list[0])
                return res
            else:
                err = 'Something wrong with wobjdata: ' + response_dict['value']
                return err
        else:
            err = 'DataType is ' + response_dict['dattyp'] + ' and not wobjdata.'
            return err
    except Exception, err:
        return err


def get_ufprog_tostring(response_dict):
    """
    Gets Ufprog from wobjdata and returns it as a string.

    Input:
        Dictionary: response_dict
    Output:
        String: Ufprog or error
    Examples:
        None
    """
    try:
        if response_dict['dattyp'] == 'wobjdata':
            # Formatting the wobjdata to check if it is valid.
            value = response_dict['value']
            # Converts from unicode to normalized string
            value = unicodedata.normalize('NFKD', value).encode('ascii', 'ignore')
            value = value.translate(None, "[]")
            value_list = value.split(',')
            # Wobjdata should consist of 17 numbers.
            if len(value_list) == 17:
                res = 'Ufprog = %s' % (value_list[1])
                return res
            else:
                err = 'Something wrong with wobjdata: ' + response_dict['value']
                return err
        else:
            err = 'DataType is ' + response_dict['dattyp'] + ' and not wobjdata.'
            return err
    except Exception, err:
        return err


def get_ufmec_tostring(response_dict):
    """
    Gets Ufmec from wobjdata and returns it as a string.

    Input:
        Dictionary: response_dict
    Output:
        String: Ufmec or error
    Examples:
        None
    """
    try:
        if response_dict['dattyp'] == 'wobjdata':
            # Formatting the wobjdata to check if it is valid.
            value = response_dict['value']
            # Converts from unicode to normalized string
            value = unicodedata.normalize('NFKD', value).encode('ascii', 'ignore')
            value = value.translate(None, "[]")
            value_list = value.split(',')
            # Wobjdata should consist of 17 numbers.
            if len(value_list) == 17:
                res = 'Ufmec = %s' % (value_list[2])
                return res
            else:
                err = 'Something wrong with wobjdata: ' + response_dict['value']
                return err
        else:
            err = 'DataType is ' + response_dict['dattyp'] + ' and not wobjdata.'
            return err
    except Exception, err:
        return err


def get_uframe_tostring(response_dict):
    """
    Gets Uframe from wobjdata and returns it as a string.

    Input:
        Dictionary: response_dict
    Output:
        String: Uframe or error
    Examples:
        None
    """
    try:
        if response_dict['dattyp'] == 'wobjdata':
            # Formatting the wobjdata to check if it is valid.
            value = response_dict['value']
            # Converts from unicode to normalized string
            value = unicodedata.normalize('NFKD', value).encode('ascii', 'ignore')
            value = value.translate(None, "[]")
            value_list = value.split(',')
            # Wobjdata should consist of 17 numbers.
            if len(value_list) == 17:
                res = 'Uframe: [Trans,Rot] = [[%s,%s,%s],[%s,%s,%s,%s]]' % (
                    value_list[3], value_list[4], value_list[5], value_list[6], value_list[7],
                    value_list[8], value_list[9]
                )
                return res
            else:
                err = 'Something wrong with wobjdata: ' + response_dict['value']
                return err
        else:
            err = 'DataType is ' + response_dict['dattyp'] + ' and not wobjdata.'
            return err
    except Exception, err:
        return err


def get_oframe_tostring(response_dict):
    """
    Gets Oframe from wobjdata and returns it as a string.

    Input:
        Dictionary: response_dict
    Output:
        String: Oframe or error
    Examples:
        None
    """
    try:
        if response_dict['dattyp'] == 'wobjdata':
            # Formatting the wobjdata to check if it is valid.
            value = response_dict['value']
            # Converts from unicode to normalized string
            value = unicodedata.normalize('NFKD', value).encode('ascii', 'ignore')
            value = value.translate(None, "[]")
            value_list = value.split(',')
            # Wobjdata should consist of 17 numbers.
            if len(value_list) == 17:
                res = 'Oframe: [Trans,Rot] = [[%s,%s,%s],[%s,%s,%s,%s]]' % (
                    value_list[10], value_list[11], value_list[12], value_list[13], value_list[14],
                    value_list[15], value_list[16]
                )
                return res
            else:
                err = 'Something wrong with wobjdata: ' + response_dict['value']
                return err
        else:
            err = 'DataType is ' + response_dict['dattyp'] + ' and not wobjdata.'
            return err
    except Exception, err:
        return err


def get_wobjdata_tostring(response_dict):
    """
    Gets wobjdata and returns it as a string.

    Input:
        Dictionary: response_dict
    Output:
        String: Wobjdata or error
    Examples:
        None
    """
    try:
        if response_dict['dattyp'] == 'wobjdata':
            # Formatting the wobjdata to check if it is valid.
            value = response_dict['value']
            # Converts from unicode to normalized string
            value = unicodedata.normalize('NFKD', value).encode('ascii', 'ignore')
            value = value.translate(None, "[]")
            value_list = value.split(',')
            # Wobjdata should consist of 17 numbers.
            if len(value_list) == 17:
                res = 'Wobjdata: %s' % (response_dict['value'])
                return res
            else:
                err = 'Something wrong with wobjdata: ' + response_dict['value']
                return err
        else:
            err = 'DataType is ' + response_dict['dattyp'] + ' and not wobjdata.'
            return err
    except Exception, err:
        return err


def edit_and_write_rapid_data_property(ipaddress, cookies, digest_auth, program, module, variable_name,
                                       property, new_value):
    """
    Edits and writes specified property of wobjdata on controller.
    Remember to overwrite the old cookie with the new returned cookie from this function.

    Input:
        String: IP address
        Requests.cookies.RequestsCookieJar: cookies
        Requests.auth.HTTPDigestAuth: digest_auth
        String: program (name of program, ex 'T_ROB1')
        String: module (name of module, ex 'MainModule')
        String: variable_name (name of variable, ex 'wobj')
        String: property (accepted types: robhold, ufprog, ufmec, uframe, oframe)
        String|Bool: new_value
    Output:
        String: result message or error
        Requests.cookies.RequestsCookieJar: cookies
    Examples:
        message, cookies = edit_and_write_rapid_data_property('local', cookies, digest_auth, 'T_ROB1', 'MainModule',
                                                                                    'wobj', 'robhold', True)
        message, cookies = edit_and_write_rapid_data_property('local', cookies, digest_auth, 'T_ROB1', 'MainModule',
                                                                                    'wobj', 'ufprog', False)
        message, cookies = edit_and_write_rapid_data_property('local', cookies, digest_auth, 'T_ROB1', 'MainModule',
                                                                                    'wobj', 'ufmec', '')
        message, cookies = edit_and_write_rapid_data_property('local', cookies, digest_auth, 'T_ROB1', 'MainModule',
                                                                                'wobj', 'uframe','[0,0,100],[1,0,0,0]')
        message, cookies = edit_and_write_rapid_data_property('local', cookies, digest_auth, 'T_ROB1', 'MainModule',
                                                                                'wobj', 'oframe','[0,0,100],[1,0,0,0]')
    """
    if isinstance(ipaddress, basestring) and isinstance(cookies, requests.cookies.RequestsCookieJar) and \
            isinstance(program, basestring) and isinstance(module, basestring) and \
            isinstance(variable_name, basestring) and isinstance(property, basestring) and \
            isinstance(digest_auth, requests.auth.HTTPDigestAuth):
        # Constructs the urls
        if ipaddress.lower() == 'local':
            url_write = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format('localhost:80',
                                                                                                     program, module,
                                                                                                     variable_name)
            url_get = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1'.format('localhost:80', program, module,
                                                                                        variable_name)
        else:
            url_write = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format(ipaddress.lower(),
                                                                                                     program, module,
                                                                                                     variable_name)
            url_get = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1'.format(ipaddress.lower(), program,
                                                                                        module, variable_name)
        try:
            # Gets wobjdata from controller.
            response = requests.get(url_get, cookies=cookies)
            # If response includes a new cookie to use, set the new cookie.
            if len(response.cookies) > 0:
                cookies = response.cookies
            # If the user has timed out, need to authenticate again.
            if response.status_code == 401:
                response = requests.get(url_get, auth=digest_auth, cookies=cookies)
                if response.status_code == 200:
                    cookies = response.cookies
            if response.status_code == 200:
                # Gets the wobjdata from response.
                wobjdata = response.json()['_embedded']['_state'][0]['value']
                # Formats the wobjdata attributes into a list.
                wobjdata = unicodedata.normalize('NFKD', wobjdata).encode('ascii', 'ignore')
                wobjdata = wobjdata.translate(None, "[]")
                wobjdata_list = wobjdata.split(',')
                if property.lower() == 'robhold':
                    if new_value == True or new_value == False:
                        if new_value == 1:
                            new_value = True
                        if new_value == 0:
                            new_value = False
                        # Creates the new wobjdata.
                        new_wobjdata = '[%s,%s,%s,[[%s,%s,%s],[%s,%s,%s,%s]],[[%s,%s,%s],[%s,%s,%s,%s]]]' % (
                            new_value, wobjdata_list[1], wobjdata_list[2], wobjdata_list[3], wobjdata_list[4],
                            wobjdata_list[5], wobjdata_list[6], wobjdata_list[7], wobjdata_list[8], wobjdata_list[9],
                            wobjdata_list[10], wobjdata_list[11], wobjdata_list[12], wobjdata_list[13],
                            wobjdata_list[14], wobjdata_list[15], wobjdata_list[16]
                        )

                        payload = {'value': new_wobjdata}
                    else:
                        msg = 'Input is not boolean.'
                        return msg, cookies
                elif property.lower() == 'ufprog':
                    if new_value == True or new_value == False:
                        if new_value == 1:
                            new_value = True
                        if new_value == 0:
                            new_value = False
                        # Creates the new wobjdata.
                        new_wobjdata = '[%s,%s,%s,[[%s,%s,%s],[%s,%s,%s,%s]],[[%s,%s,%s],[%s,%s,%s,%s]]]' % (
                            wobjdata_list[0], new_value, wobjdata_list[2], wobjdata_list[3], wobjdata_list[4],
                            wobjdata_list[5], wobjdata_list[6], wobjdata_list[7], wobjdata_list[8], wobjdata_list[9],
                            wobjdata_list[10], wobjdata_list[11], wobjdata_list[12], wobjdata_list[13],
                            wobjdata_list[14], wobjdata_list[15], wobjdata_list[16]
                        )

                        payload = {'value': new_wobjdata}
                    else:
                        msg = 'Input is not boolean.'
                        return msg, cookies
                elif property.lower() == 'ufmec':
                    if isinstance(new_value, basestring):
                        # Creates the new wobjdata.
                        # Inserting new_value into string would not keep the quotes of string. Need to add
                        # quotes in order to satisfy rapid.
                        new_wobjdata = '[%s,%s,%s,[[%s,%s,%s],[%s,%s,%s,%s]],[[%s,%s,%s],[%s,%s,%s,%s]]]' % \
                                       (wobjdata_list[0], wobjdata_list[1], ('\"%s\"' % new_value), wobjdata_list[3],
                                        wobjdata_list[4], wobjdata_list[5], wobjdata_list[6], wobjdata_list[7],
                                        wobjdata_list[8], wobjdata_list[9], wobjdata_list[10], wobjdata_list[11],
                                        wobjdata_list[12], wobjdata_list[13], wobjdata_list[14], wobjdata_list[15],
                                        wobjdata_list[16])

                        payload = {'value': new_wobjdata}
                    else:
                        msg = 'Input is not string.'
                        return msg, cookies
                elif property.lower() == 'uframe':
                    if isinstance(new_value, basestring):
                        new_value = new_value.translate(None, "[]")
                        uframe_list = new_value.split(',')
                        if len(uframe_list) == 7:
                            # Creates the new wobjdata.
                            new_wobjdata = '[%s,%s,%s,[[%G,%G,%G],[%G,%G,%G,%G]],[[%s,%s,%s],[%s,%s,%s,%s]]]' % (
                                wobjdata_list[0], wobjdata_list[1], wobjdata_list[2], float(uframe_list[0]),
                                float(uframe_list[1]), float(uframe_list[2]), float(uframe_list[3]),
                                float(uframe_list[4]), float(uframe_list[5]), float(uframe_list[6]),
                                wobjdata_list[10], wobjdata_list[11], wobjdata_list[12], wobjdata_list[13],
                                wobjdata_list[14], wobjdata_list[15], wobjdata_list[16]
                            )

                            payload = {'value': new_wobjdata}
                        else:
                            msg = 'Input is not a valid uframe.'
                            return msg, cookies
                    else:
                        msg = 'Input is not string.'
                        return msg, cookies
                elif property.lower() == 'oframe':
                    if isinstance(new_value, basestring):
                        new_value = new_value.translate(None, "[]")
                        oframe_list = new_value.split(',')
                        if len(oframe_list) == 7:
                            # Creates the new wobjdata.
                            new_wobjdata = '[%s,%s,%s,[[%s,%s,%s],[%s,%s,%s,%s]],[[%G,%G,%G],[%G,%G,%G,%G]]]' % (
                                wobjdata_list[0], wobjdata_list[1], wobjdata_list[2], wobjdata_list[3],
                                wobjdata_list[4], wobjdata_list[5], wobjdata_list[6], wobjdata_list[7],
                                wobjdata_list[8], wobjdata_list[9], float(oframe_list[0]), float(oframe_list[1]),
                                float(oframe_list[2]), float(oframe_list[3]), float(oframe_list[4]),
                                float(oframe_list[5]), float(oframe_list[6])
                            )

                            payload = {'value': new_wobjdata}
                        else:
                            msg = 'Input is not a valid oframe.'
                            return msg, cookies
                    else:
                        msg = 'Input is not string.'
                        return msg, cookies
                else:
                    msg = 'Property not of type robhold, ufprog, ufmec, uframe or oframe.'
                    return msg, cookies
                response = requests.post(url_write, cookies=cookies, data=payload)
                # If response includes a new cookie to use, set the new cookie.
                if len(response.cookies) > 0:
                    cookies = response.cookies
                # If the user has timed out, need to authenticate again.
                if response.status_code == 401:
                    response = requests.post(url_write, auth=digest_auth, cookies=cookies, data=payload)
                    if response.status_code == 204:
                        cookies = response.cookies
                if response.status_code == 204:
                    msg = 'Wobjdata %s updated.' % property.lower()
                    return msg, cookies
                else:
                    err = 'Error updating wobjdata: ' + str(response.status_code)
                    return err, cookies
            else:
                err = 'Error getting wobjdata from controller: ' + str(response.status_code)
                return err, cookies
        except Exception, err:
            return err, cookies
    else:
        err = 'Something wrong with arguments.'
        return err, cookies


def edit_and_write_rapid_data(ipaddress, cookies, digest_auth, program, module, variable_name, robhold, ufprog,
                              ufmec, uframe, oframe):
    """
    Edits and writes wobjdata on controller.
    Remember to overwrite the old cookie with the new returned cookie from this function.

    Input:
        String: IP address
        Requests.cookies.RequestsCookieJar: cookies
        Requests.auth.HTTPDigestAuth: digest_auth
        String: program (name of program, ex 'T_ROB1')
        String: module (name of module, ex 'MainModule')
        String: variable_name (name of variable, ex 'wobj')
        Boolean: robhold (ex. True or False)
        Boolean: ufprog (ex. True or False)
        String: ufmec (ex. '')
        String: uframe (ex. '[100,100,100],[1,0,0,0]')
        String: oframe (ex. '[0,0,0],[1,0,0,0]')
    Output:
        String: result message or error
        Requests.cookies.RequestsCookieJar: cookies
    Examples:
        message, cookies = edit_and_write_rapid_data('local', cookies, digest_auth, 'T_ROB1', 'MainModule', 'wobj',
                                                        True, False, '', '[100,100,0],[1,0,0,0]', '[0,0,0],[1,0,0,0]')
    """
    if isinstance(ipaddress, basestring) and isinstance(cookies, requests.cookies.RequestsCookieJar) and \
            isinstance(program, basestring) and isinstance(module, basestring) and \
            isinstance(variable_name, basestring) and isinstance(ufmec, basestring) and \
            isinstance(uframe, basestring) and isinstance(oframe, basestring) and \
            isinstance(digest_auth, requests.auth.HTTPDigestAuth):
        if ipaddress.lower() == 'local':
            url = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format('localhost:80', program,
                                                                                               module, variable_name)
        else:
            url = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format(ipaddress.lower(),
                                                                                               program, module,
                                                                                               variable_name)
        try:
            uframe = uframe.translate(None, "[]")
            oframe = oframe.translate(None, "[]")

            uframe_list = uframe.split(',')
            oframe_list = oframe.split(',')
            if (robhold == True or robhold == False) and (ufprog == True or ufprog == False) and \
                    (len(uframe_list) == 7) and (len(oframe_list) == 7):
                if robhold == 1:
                    robhold = True
                if robhold == 0:
                    robhold = False
                if ufprog == 1:
                    ufprog = True
                if ufprog == 0:
                    ufprog = False
                # Constructs new wobjdata
                # Inserting ufmec into string would not keep the quotes of string. Need to add
                # quotes in order to satisfy rapid.
                new_wobjdata = "[%s,%s,%s,[[%G,%G,%G],[%G,%G,%G,%G]],[[%G,%G,%G],[%G,%G,%G,%G]]]" % \
                               (robhold, ufprog, ('\"%s\"' % ufmec), float(uframe_list[0]), float(uframe_list[1]),
                                float(uframe_list[2]), float(uframe_list[3]), float(uframe_list[4]),
                                float(uframe_list[5]), float(uframe_list[6]), float(oframe_list[0]),
                                float(oframe_list[1]), float(oframe_list[2]), float(oframe_list[3]),
                                float(oframe_list[4]), float(oframe_list[5]), float(oframe_list[6]))

                payload = {'value': new_wobjdata}
                response = requests.post(url, cookies=cookies, data=payload)
                # If response includes a new cookie to use, set the new cookie.
                if len(response.cookies) > 0:
                    cookies = response.cookies
                # If the user has timed out, need to authenticate again.
                if response.status_code == 401:
                    response = requests.post(url, auth=digest_auth, cookies=cookies, data=payload)
                    if response.status_code == 204:
                        cookies = response.cookies
                if response.status_code == 204:
                    msg = 'Wobjdata updated.'
                    return msg, cookies
                else:
                    err = 'Error updating wobjdata: ' + str(response.status_code)
                    return err, cookies
            else:
                msg = 'Incorrect format of input data.'
                return msg, cookies
        except Exception, err:
            return err, cookies
    else:
        err = 'Something wrong with arguments.'
        return err, cookies
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"""
Module for handling rapid datatype wobjdata. This module makes it possible to edit and write the rapid datatype
wobjdata, as well as displaying the different properties of the wobjdata.
"""


import os

# Path to the folder with DLL
file_path = os.path.realpath(__file__)
temp = file_path.split('frontendPCSDK')
dll_path = temp[0] + 'ABB_PCSDK_DLL\ABB.Robotics.Controllers.PC.dll'

import clr
clr.AddReferenceToFileAndPath(dll_path)

import ABB.Robotics.Controllers as ctrlrs


def get_robhold_tostring(rapid_data):
    """
    Gets Robhold from wobjdata and returns it as a string.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        String: Robhold or error
    Examples:
        None
    """
    try:
        if rapid_data.RapidType == 'wobjdata':
            res = 'Robhold = %s' % rapid_data.Value.Robhold
            return res
        else:
            err = 'DataType is ' + rapid_data.RapidType + ' and not wobjdata.'
            return err
    except Exception, err:
        return err


def get_ufprog_tostring(rapid_data):
    """
    Gets Ufprog from wobjdata and returns it as a string.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        String: Ufprog or error
    Examples:
        None
    """
    try:
        if rapid_data.RapidType == 'wobjdata':
            res = 'Ufprog = %s' % rapid_data.Value.Ufprog
            return res
        else:
            err = 'DataType is ' + rapid_data.RapidType + ' and not wobjdata.'
            return err
    except Exception, err:
        return err


def get_ufmec_tostring(rapid_data):
    """
    Gets Ufmec from wobjdata and returns it as a string.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        String: Ufmec or error
    Examples:
        None
    """
    try:
        if rapid_data.RapidType == 'wobjdata':
            res = 'Ufmec = %s' % rapid_data.Value.Ufmec
            return res
        else:
            err = 'DataType is ' + rapid_data.RapidType + ' and not wobjdata.'
            return err
    except Exception, err:
        return err


def get_uframe_tostring(rapid_data):
    """
    Gets Uframe from wobjdata and returns it as a string.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        String: Uframe or error
    Examples:
        None
    """
    try:
        if rapid_data.RapidType == 'wobjdata':
            res = 'Uframe: [Trans,Rot] = [%s,%s]' % (rapid_data.Value.Uframe.Trans.ToString(),
                                                     rapid_data.Value.Uframe.Rot.ToString())
            return res
        else:
            err = 'DataType is ' + rapid_data.RapidType + ' and not wobjdata.'
            return err
    except Exception, err:
        return err


def get_oframe_tostring(rapid_data):
    """
    Gets Oframe from wobjdata and returns it as a string.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        String: Oframe or error
    Examples:
        None
    """
    try:
        if rapid_data.RapidType == 'wobjdata':
            res = 'Oframe: [Trans,Rot] = [%s,%s]' % (rapid_data.Value.Oframe.Trans.ToString(),
                                                     rapid_data.Value.Oframe.Rot.ToString())
            return res
        else:
            err = 'DataType is ' + rapid_data.RapidType + ' and not wobjdata.'
            return err
    except Exception, err:
        return err


def get_wobjdata_tostring(rapid_data):
    """
    Gets wobjdata and returns it as a string.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        String: Wobjdata or error
    Examples:
        None
    """
    try:
        if rapid_data.RapidType == 'wobjdata':
            res = 'Wobjdata: %s' % rapid_data.Value.ToString()
            return res
        else:
            err = 'DataType is ' + rapid_data.RapidType + ' and not wobjdata.'
            return err
    except Exception, err:
        return err


def edit_and_write_rapid_data_property(rapid_data, property, new_value):
    """
    Edits the specified property of the wobjdata and writes it to the controller.
    Remember to get mastership before calling this function, and release the mastership right after.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
        String: property (accepted types: robhold, ufprog, ufmec, uframe, oframe)
        String|Bool: new_value
    Output:
        String: result message or error
    Examples:
        message = edit_and_write_rapid_data_property(rapid_data, 'robhold', True)
        message = edit_and_write_rapid_data_property(rapid_data, 'ufprog', False)
        message = edit_and_write_rapid_data_property(rapid_data, 'ufmec', '')
        message = edit_and_write_rapid_data_property(rapid_data,'uframe','[0,0,100],[1,0,0,0]')
        message = edit_and_write_rapid_data_property(rapid_data,'oframe','[0,0,100],[1,0,0,0]')
    """
    try:
        if rapid_data.RapidType == 'wobjdata':
            wobjdata = rapid_data.Value

            wobjdata_robhold = rapid_data.Value.Robhold
            wobjdata_ufprog = rapid_data.Value.Ufprog
            wobjdata_ufmec = rapid_data.Value.Ufmec.ToString()
            wobjdata_uframe = rapid_data.Value.Uframe.ToString()
            wobjdata_oframe = rapid_data.Value.Oframe.ToString()
            if property.lower() == 'robhold':
                if new_value == True or new_value == False:
                    if new_value == 1:
                        new_value = True
                    if new_value == 0:
                        new_value = False
                    robhold = "[%s,%s,%s,%s,%s]" % \
                              (new_value, wobjdata_ufprog, ctrlrs.RapidDomain.String(wobjdata_ufmec),
                               wobjdata_uframe, wobjdata_oframe)
                    wobjdata.FillFromString2(robhold)
                else:
                    msg = 'Input is not boolean.'
                    return msg
            elif property.lower() == 'ufprog':
                if new_value == True or new_value == False:
                    if new_value == 1:
                        new_value = True
                    if new_value == 0:
                        new_value = False
                    ufprog = "[%s,%s,%s,%s,%s]" % \
                             (wobjdata_robhold, new_value, ctrlrs.RapidDomain.String(wobjdata_ufmec),
                              wobjdata_uframe, wobjdata_oframe)
                    wobjdata.FillFromString2(ufprog)
                else:
                    msg = 'Input is not boolean.'
                    return msg
            elif property.lower() == 'ufmec':
                if isinstance(new_value, basestring):
                    ufmec = "[%s,%s,%s,%s,%s]" % \
                            (wobjdata_robhold, wobjdata_ufprog, ctrlrs.RapidDomain.String(new_value),
                             wobjdata_uframe, wobjdata_oframe)
                    wobjdata.FillFromString2(ufmec)
                else:
                    msg = 'Input is not string.'
                    return msg
            elif property.lower() == 'uframe':
                if isinstance(new_value, basestring):
                    new_value = new_value.translate(None, "[]")
                    uframe_list = new_value.split(',')
                    if len(uframe_list) == 7:
                        uframe = "[%s,%s,%s,[[%G,%G,%G],[%G,%G,%G,%G]],%s]" % \
                                 (wobjdata_robhold, wobjdata_ufprog, ctrlrs.RapidDomain.String(wobjdata_ufmec),
                                  float(uframe_list[0]), float(uframe_list[1]), float(uframe_list[2]),
                                  float(uframe_list[3]), float(uframe_list[4]), float(uframe_list[5]),
                                  float(uframe_list[6]), wobjdata_oframe)
                        wobjdata.FillFromString2(uframe)
                    else:
                        msg = 'Input is not a valid Uframe.'
                        return msg
                else:
                    msg = 'Input is not string.'
                    return msg
            elif property.lower() == 'oframe':
                if isinstance(new_value, basestring):
                    new_value = new_value.translate(None, "[]")
                    oframe_list = new_value.split(',')
                    if len(oframe_list) == 7:
                        oframe = "[%s,%s,%s,%s,[[%G,%G,%G],[%G,%G,%G,%G]]]" % \
                                 (wobjdata_robhold, wobjdata_ufprog, ctrlrs.RapidDomain.String(wobjdata_ufmec),
                                  wobjdata_uframe, float(oframe_list[0]), float(oframe_list[1]),
                                  float(oframe_list[2]), float(oframe_list[3]), float(oframe_list[4]),
                                  float(oframe_list[5]), float(oframe_list[6]))
                        wobjdata.FillFromString2(oframe)
                    else:
                        msg = 'Input is not a valid Oframe.'
                        return msg
                else:
                    msg = 'Input is not string.'
                    return msg
            else:
                msg = 'Property not of type robhold, ufprog, ufmec, uframe or oframe.'
                return msg
            try:
                rapid_data.Value = wobjdata
                msg = '%s updated.' % property.title()
                return msg
            except Exception, err:
                return err
        else:
            msg = 'DataType is ' + rapid_data.RapidType + ' and not wobjdata.'
            return msg
    except Exception, err:
        return err


def edit_and_write_rapid_data(rapid_data, robhold, ufprog, ufmec, uframe, oframe):
    """
    Edits the wobjdata and writes it to the controller.
    Remember to get mastership before calling this function, and release the mastership right after.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
        Boolean: robhold (ex. True or False)
        Boolean: ufprog (ex. True or False)
        String: ufmec (ex. '')
        String: uframe (ex. '[100,100,100],[1,0,0,0]')
        String: oframe (ex. '[0,0,0],[1,0,0,0]')
    Output:
        String: result message or error
    Examples:
        message = edit_and_write_rapid_data(rapid_data, True, False,'','[100,100,0],[1,0,0,0]','[0,0,0],[1,0,0,0]')
    """
    try:
        if rapid_data.RapidType == 'wobjdata':
            wobjdata = rapid_data.Value

            # Checks if uframe and oframe is of type string.
            if isinstance(uframe, basestring) and isinstance(oframe, basestring):
                uframe = uframe.translate(None, "[]")
                oframe = oframe.translate(None, "[]")

                uframe_list = uframe.split(',')
                oframe_list = oframe.split(',')
                if (robhold == True or robhold == False) and (ufprog == True or ufprog == False)\
                        and (isinstance(ufmec, basestring)) and (len(uframe_list) == 7) and (len(oframe_list) == 7):
                    if robhold == 1:
                        robhold = True
                    if robhold == 0:
                        robhold = False
                    if ufprog == 1:
                        ufprog = True
                    if ufprog == 0:
                        ufprog = False
                    new_wobjdata = "[%s,%s,%s,[[%G,%G,%G],[%G,%G,%G,%G]],[[%G,%G,%G],[%G,%G,%G,%G]]]" % \
                                   (robhold, ufprog, ctrlrs.RapidDomain.String(ufmec), float(uframe_list[0]),
                                    float(uframe_list[1]), float(uframe_list[2]), float(uframe_list[3]),
                                    float(uframe_list[4]), float(uframe_list[5]), float(uframe_list[6]),
                                    float(oframe_list[0]), float(oframe_list[1]), float(oframe_list[2]),
                                    float(oframe_list[3]), float(oframe_list[4]), float(oframe_list[5]),
                                    float(oframe_list[6]))
                    wobjdata.FillFromString2(new_wobjdata)
                    try:
                        rapid_data.Value = wobjdata
                        msg = 'Wobjdata updated.'
                        return msg
                    except Exception, err:
                        return err
                else:
                    msg = 'Incorrect format of input data.'
                    return msg
            else:
                msg = 'Incorrect format of input data.'
                return msg
        else:
            msg = 'DataType is ' + rapid_data.RapidType + ' and not wobjdata.'
            return msg
    except Exception, err:
        return err
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"""
Integration test to test rapid_wobjdata functionality towards the virtual controller.
RobotStudio must run with the RAPID test program made for the integration tests
"""

import unittest
import sys

import frontendPCSDK.com.communication as com
import frontendPCSDK.user.user_authorization as user_auth
import frontendPCSDK.user.user_mastership as user_mastership
import frontendPCSDK.rapid.rapid_datatypes as rapid_datatypes
import frontendPCSDK.rapid.rapid_wobjdata as rapid_wobjdata


class RapidWobjdataTest(unittest.TestCase):

    controller = None
    mastership = None

    # Preparing test
    def setUp(self):
        """ Setting up for test """

        # Setup for all test cases.
        controllers = com.discover_controllers_on_network()
        self.controller, _, connected = com.connect_robot_with_ipaddr(controllers, '127.0.0.1')
        if not connected:
            print 'Couldn\'t connect to controller. Test will not be run.'
            sys.exit()
        is_logged_in, _ = user_auth.logon_robot_controller_default(self.controller)
        if not is_logged_in:
            print 'Couldn\'t log in. Test will not be run.'
            sys.exit()

        # Additional setup for some test cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests edit_and_write_rapid_data_property with correct input data.':
            is_master, _, self.mastership = user_mastership.get_master_access_to_controller_rapid(self.controller)
            if not is_master:
                print 'Couldn\'t get mastership. Test will not run.'
                sys.exit()
        elif test_desc == 'Tests edit_and_write_rapid_data with correct input data.':
            is_master, _, self.mastership = user_mastership.get_master_access_to_controller_rapid(self.controller)
            if not is_master:
                print 'Couldn\'t get mastership. Test will not run.'
                sys.exit()

    # Ending test
    def tearDown(self):
        """ Cleaning after test """

        # Additional cleanup after some test cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests edit_and_write_rapid_data_property with correct input data.':
            got_var, var_wobj = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_wobj')
            if not got_var:
                print 'Couldn\'t get variable. Test will not run.'
                sys.exit()
            _ = rapid_wobjdata.edit_and_write_rapid_data_property(var_wobj, 'robhold', False)
            _ = rapid_wobjdata.edit_and_write_rapid_data_property(var_wobj, 'ufprog', True)
            _ = rapid_wobjdata.edit_and_write_rapid_data_property(var_wobj, 'ufmec', '')
            _ = rapid_wobjdata.edit_and_write_rapid_data_property(var_wobj, 'uframe', '[10,10,10],[1,0,0,0]')
            _ = rapid_wobjdata.edit_and_write_rapid_data_property(var_wobj, 'oframe', '[10,10,10],[1,0,0,0]')
            is_released, _ = user_mastership.release_and_dispose_master_access(self.mastership)
            if not is_released:
                print 'Couldn\'t release mastership. Test will not run.'
                sys.exit()
        elif test_desc == 'Tests edit_and_write_rapid_data with correct input data.':
            got_var, var_wobj = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_wobj')
            if not got_var:
                print 'Couldn\'t get variable. Test will not run.'
                sys.exit()
            _ = rapid_wobjdata.edit_and_write_rapid_data(var_wobj, False, True, '', '[10,10,10],[1,0,0,0]',
                                                         '[10,10,10],[1,0,0,0]')
            is_released, _ = user_mastership.release_and_dispose_master_access(self.mastership)
            if not is_released:
                print 'Couldn\'t release mastership. Test will not run.'
                sys.exit()

        # Cleaning for all the test cases
        _, _ = user_auth.logoff_robot_controller(self.controller)
        _, _ = com.disconnect_robot_controller(self.controller)

    # Tests get_robhold_tostring with correct input data.
    def test_get_robhold_tostring_correct(self):
        """ Tests get_robhold_tostring with correct input data. """
        got_var, const_wobj = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_wobj')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        robhold = rapid_wobjdata.get_robhold_tostring(const_wobj)
        self.assertEqual(robhold, 'Robhold = False')

    # Tests get_robhold_tostring with incorrect input data.
    def test_get_robhold_tostring_incorrect(self):
        """ Tests get_robhold_tostring with incorrect input data. """
        got_var, const_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted
        robhold = rapid_wobjdata.get_robhold_tostring(const_number)
        self.assertEqual(robhold, 'DataType is num and not wobjdata.')
        # Checks if wrong data is inserted.
        robhold = rapid_wobjdata.get_robhold_tostring(10)
        self.assertIsInstance(robhold, Exception)

    # Tests get_ufprog_tostring with correct input data.
    def test_get_ufprog_tostring_correct(self):
        """ Tests get_ufprog_tostring with correct input data. """
        got_var, const_wobj = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_wobj')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        ufprog = rapid_wobjdata.get_ufprog_tostring(const_wobj)
        self.assertEqual(ufprog, 'Ufprog = True')

    # Tests get_ufprog_tostring with incorrect input data.
    def test_get_ufprog_tostring_incorrect(self):
        """ Tests get_ufprog_tostring with incorrect input data. """
        got_var, const_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted
        ufprog = rapid_wobjdata.get_ufprog_tostring(const_number)
        self.assertEqual(ufprog, 'DataType is num and not wobjdata.')
        # Checks if wrong data is inserted.
        ufprog = rapid_wobjdata.get_ufprog_tostring(10)
        self.assertIsInstance(ufprog, Exception)

    # Tests get_ufmec_tostring with correct input data.
    def test_get_ufmec_tostring_correct(self):
        """ Tests get_ufmec_tostring with correct input data. """
        got_var, const_wobj = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_wobj')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        ufmec = rapid_wobjdata.get_ufmec_tostring(const_wobj)
        self.assertEqual(ufmec, 'Ufmec = ')

    # Tests get_ufmec_tostring with incorrect input data.
    def test_get_ufmec_tostring_incorrect(self):
        """ Tests get_ufmec_tostring with incorrect input data. """
        got_var, const_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted
        ufmec = rapid_wobjdata.get_ufmec_tostring(const_number)
        self.assertEqual(ufmec, 'DataType is num and not wobjdata.')
        # Checks if wrong data is inserted.
        ufmec = rapid_wobjdata.get_ufmec_tostring(10)
        self.assertIsInstance(ufmec, Exception)

    # Tests get_uframe_tostring with correct input data.
    def test_get_uframe_tostring_correct(self):
        """ Tests get_uframe_tostring with correct input data. """
        got_var, const_wobj = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_wobj')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        uframe = rapid_wobjdata.get_uframe_tostring(const_wobj)
        self.assertEqual(uframe, 'Uframe: [Trans,Rot] = [[10,10,10],[1,0,0,0]]')

    # Tests get_uframe_tostring with incorrect input data.
    def test_get_uframe_tostring_incorrect(self):
        """ Tests get_uframe_tostring with incorrect input data. """
        got_var, const_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted
        uframe = rapid_wobjdata.get_uframe_tostring(const_number)
        self.assertEqual(uframe, 'DataType is num and not wobjdata.')
        # Checks if wrong data is inserted.
        uframe = rapid_wobjdata.get_uframe_tostring(10)
        self.assertIsInstance(uframe, Exception)

    # Tests get_oframe_tostring with correct input data.
    def test_get_oframe_tostring_correct(self):
        """ Tests get_oframe_tostring with correct input data. """
        got_var, const_wobj = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_wobj')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        oframe = rapid_wobjdata.get_oframe_tostring(const_wobj)
        self.assertEqual(oframe, 'Oframe: [Trans,Rot] = [[10,10,10],[1,0,0,0]]')

    # Tests get_oframe_tostring with incorrect input data.
    def test_get_oframe_tostring_incorrect(self):
        """ Tests get_oframe_tostring with incorrect input data. """
        got_var, const_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted
        oframe = rapid_wobjdata.get_oframe_tostring(const_number)
        self.assertEqual(oframe, 'DataType is num and not wobjdata.')
        # Checks if wrong data is inserted.
        oframe = rapid_wobjdata.get_oframe_tostring(10)
        self.assertIsInstance(oframe, Exception)

    # Tests get_wobjdata_tostring with correct input data.
    def test_get_wobjdata_tostring_correct(self):
        """ Tests get_wobjdata_tostring with correct input data. """
        got_var, const_wobj = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_wobj')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        wobjdata = rapid_wobjdata.get_wobjdata_tostring(const_wobj)
        self.assertEqual(wobjdata, 'Wobjdata: [FALSE,TRUE,"",[[10,10,10],[1,0,0,0]],[[10,10,10],[1,0,0,0]]]')

    # Tests get_wobjdata_tostring with incorrect input data.
    def test_get_wobjdata_tostring_incorrect(self):
        """ Tests get_wobjdata_tostring with incorrect input data. """
        got_var, const_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted
        wobjdata = rapid_wobjdata.get_wobjdata_tostring(const_number)
        self.assertEqual(wobjdata, 'DataType is num and not wobjdata.')
        # Checks if wrong data is inserted.
        wobjdata = rapid_wobjdata.get_wobjdata_tostring(10)
        self.assertIsInstance(wobjdata, Exception)

    # Tests edit_and_write_rapid_data_property with correct input data.
    def test_edit_and_write_rapid_data_property_correct(self):
        """ Tests edit_and_write_rapid_data_property with correct input data. """
        got_var, var_wobj = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_wobj')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if robhold is updated.
        _ = rapid_wobjdata.edit_and_write_rapid_data_property(var_wobj, 'robhold', True)
        self.assertEqual(var_wobj.Value.Robhold, True)
        # Checks if ufprog is updated.
        _ = rapid_wobjdata.edit_and_write_rapid_data_property(var_wobj, 'ufprog', False)
        self.assertEqual(var_wobj.Value.Ufprog, False)
        # Checks if ufmec is updated.
        _ = rapid_wobjdata.edit_and_write_rapid_data_property(var_wobj, 'ufmec', 'h')
        self.assertEqual(var_wobj.Value.Ufmec, 'h')
        # Checks if uframe is updated.
        _ = rapid_wobjdata.edit_and_write_rapid_data_property(var_wobj, 'uframe', '[0,0,0],[0,0,1,0]')
        self.assertEqual(var_wobj.Value.Uframe.ToString(), '[[0,0,0],[0,0,1,0]]')
        # Checks if oframe is updated.
        _ = rapid_wobjdata.edit_and_write_rapid_data_property(var_wobj, 'oframe', '[0,0,0],[0,0,1,0]')
        self.assertEqual(var_wobj.Value.Oframe.ToString(), '[[0,0,0],[0,0,1,0]]')

    # Tests edit_and_write_rapid_data_property with incorrect input data.
    def test_edit_and_write_rapid_data_property_incorrect(self):
        """ Tests edit_and_write_rapid_data_property with incorrect input data. """
        got_var, var_wobj = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_wobj')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        got_var, var_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        msg = rapid_wobjdata.edit_and_write_rapid_data_property(var_number, 'robhold', False)
        self.assertEqual(msg, 'DataType is num and not wobjdata.')
        # Checks if wrong data is inserted into rapid data.
        msg = rapid_wobjdata.edit_and_write_rapid_data_property(10, 'robhold', False)
        self.assertIsInstance(msg, Exception)
        # Checks if wrong property is specified.
        msg = rapid_wobjdata.edit_and_write_rapid_data_property(var_wobj, 'r', False)
        self.assertEqual(msg, 'Property not of type robhold, ufprog, ufmec, uframe or oframe.')
        # Checks if wrong data is inserted into property.
        msg = rapid_wobjdata.edit_and_write_rapid_data_property(var_wobj, 10, False)
        self.assertIsInstance(msg, Exception)
        # Checks if wrong data in new value
        msg = rapid_wobjdata.edit_and_write_rapid_data_property(var_wobj, 'robhold', 10)
        self.assertEqual(msg, 'Input is not boolean.')
        msg = rapid_wobjdata.edit_and_write_rapid_data_property(var_wobj, 'ufprog', 10)
        self.assertEqual(msg, 'Input is not boolean.')
        msg = rapid_wobjdata.edit_and_write_rapid_data_property(var_wobj, 'ufmec', 10)
        self.assertEqual(msg, 'Input is not string.')
        msg = rapid_wobjdata.edit_and_write_rapid_data_property(var_wobj, 'uframe', 10)
        self.assertEqual(msg, 'Input is not string.')
        msg = rapid_wobjdata.edit_and_write_rapid_data_property(var_wobj, 'oframe', 10)
        self.assertEqual(msg, 'Input is not string.')
        # Checks if format of new value is incorrect
        msg = rapid_wobjdata.edit_and_write_rapid_data_property(var_wobj, 'uframe', '10')
        self.assertEqual(msg, 'Input is not a valid Uframe.')
        msg = rapid_wobjdata.edit_and_write_rapid_data_property(var_wobj, 'oframe', '10')
        self.assertEqual(msg, 'Input is not a valid Oframe.')

    # Tests edit_and_write_rapid_data with correct input data.
    def test_edit_and_write_rapid_data_correct(self):
        """ Tests edit_and_write_rapid_data with correct input data. """
        got_var, var_wobj = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_wobj')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        _ = rapid_wobjdata.edit_and_write_rapid_data(var_wobj, True, False, 'h', '[0,0,0],[0,0,1,0]',
                                                     '[0,0,0],[0,1,0,0]')
        self.assertEqual(var_wobj.Value.ToString(), '[TRUE,FALSE,"h",[[0,0,0],[0,0,1,0]],[[0,0,0],[0,1,0,0]]]')

    # Tests edit_and_write_rapid_data with incorrect input data.
    def test_edit_and_write_rapid_data_incorrect(self):
        """ Tests edit_and_write_rapid_data with incorrect input data. """
        got_var, var_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        got_var, var_wobj = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_wobj')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Check if wrong rapid data is inserted.
        msg = rapid_wobjdata.edit_and_write_rapid_data(var_number, True, False, 'h', '[0,0,0],[0,0,1,0]',
                                                       '[0,0,0],[0,1,0,0]')
        self.assertEqual(msg, 'DataType is num and not wobjdata.')
        # Checks if wrong data is inserted into rapid data.
        msg = rapid_wobjdata.edit_and_write_rapid_data(10, True, False, 'h', '[0,0,0],[0,0,1,0]',
                                                       '[0,0,0],[0,1,0,0]')
        self.assertIsInstance(msg, Exception)
        # Checks if wrong value is inserted into properties.
        msg = rapid_wobjdata.edit_and_write_rapid_data(var_wobj, 10, False, 'h', '[0,0,0],[0,0,1,0]',
                                                       '[0,0,0],[0,1,0,0]')
        self.assertEqual(msg, 'Incorrect format of input data.')
        msg = rapid_wobjdata.edit_and_write_rapid_data(var_wobj, True, 10, 'h', '[0,0,0],[0,0,1,0]',
                                                       '[0,0,0],[0,1,0,0]')
        self.assertEqual(msg, 'Incorrect format of input data.')
        msg = rapid_wobjdata.edit_and_write_rapid_data(var_wobj, True, False, 10, '[0,0,0],[0,0,1,0]',
                                                       '[0,0,0],[0,1,0,0]')
        self.assertEqual(msg, 'Incorrect format of input data.')
        msg = rapid_wobjdata.edit_and_write_rapid_data(var_wobj, True, False, 'h', 10, '[0,0,0],[0,1,0,0]')
        self.assertEqual(msg, 'Incorrect format of input data.')
        msg = rapid_wobjdata.edit_and_write_rapid_data(var_wobj, True, False, 'h', '[0,0,0],[0,0,1,0]', 10)
        self.assertEqual(msg, 'Incorrect format of input data.')
        # Checks if new value is incorrect
        msg = rapid_wobjdata.edit_and_write_rapid_data(var_wobj, True, False, 'h', '[0,0,1,0]',
                                                       '[0,0,0],[0,1,0,0]')
        self.assertEqual(msg, 'Incorrect format of input data.')
        msg = rapid_wobjdata.edit_and_write_rapid_data(var_wobj, True, False, 'h', '[0,0,0],[0,0,1,0]',
                                                       '[0,0,0]')
        self.assertEqual(msg, 'Incorrect format of input data.')







Kildekode/ABB Robot API Robot Web Services/integrationtests/rapid_wobjdata_test.py

"""
Integration test to test rapid_wobjdata functionality towards the virtual controller.
RobotStudio must run with the RAPID test program made for the integration tests
"""

import unittest
import sys

##### Used when testing statement and branch coverage. ########
# sys.path.insert(1, 'C:\Users\Marius Vasshus\Dropbox\Programmering\Python\Master\ABB Robot API Robot Web Services')
###############################################################

import frontendRWS.com.communication as com
import frontendRWS.rapid.rapid_datatypes as rapid_datatypes
import frontendRWS.rapid.rapid_wobjdata as rapid_wobjdata



class RapidWobjdataTest(unittest.TestCase):

    cookies = None
    digest_auth = None

    # Preparing test
    def setUp(self):
        """ Setting up for test """

        connected, _, self.digest_auth, self.cookies = com.connect_robot_with_ipaddr_def_user('local')
        if not connected:
            print 'Couldn\'t connect to controller. Test will not be run.'
            sys.exit()

    # Ending test
    def tearDown(self):
        """ Cleaning after test """

        # Checks for any additional cleaning for some cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests edit_and_write_rapid_data_property with correct input data.':
            res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data_property('local', self.cookies,
                                                                                  self.digest_auth, 'T_ROB1',
                                                                                  'MainModule', 'var_wobj', 'robhold',
                                                                                  False)
            res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data_property('local', self.cookies,
                                                                                  self.digest_auth, 'T_ROB1',
                                                                                  'MainModule', 'var_wobj', 'ufprog',
                                                                                  True)
            res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data_property('local', self.cookies,
                                                                                  self.digest_auth, 'T_ROB1',
                                                                                  'MainModule', 'var_wobj', 'ufmec', '')
            res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data_property('local', self.cookies,
                                                                                  self.digest_auth, 'T_ROB1',
                                                                                  'MainModule', 'var_wobj', 'uframe',
                                                                                  '[10,10,10],[1,0,0,0]')
            res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data_property('local', self.cookies,
                                                                                  self.digest_auth, 'T_ROB1',
                                                                                  'MainModule', 'var_wobj', 'oframe',
                                                                                  '[10,10,10],[1,0,0,0]')

        elif test_desc == 'Tests edit_and_write_rapid_data with correct input data.':
            res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                         'T_ROB1', 'MainModule', 'var_wobj', False,
                                                                         True, '', '[10,10,10],[1,0,0,0]',
                                                                         '[10,10,10],[1,0,0,0]')

        # Cleanup for all test cases.
        _, _ = com.logoff_robot_controller('local', self.cookies)

    # Tests get_robhold_tostring with correct input data.
    def test_get_robhold_tostring_correct(self):
        """ Tests get_robhold_tostring with correct input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_wobj')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        robhold = rapid_wobjdata.get_robhold_tostring(resp)
        self.assertEqual(robhold, 'Robhold = FALSE')

    # Tests get_robhold_tostring with incorrect input data.
    def test_get_robhold_tostring_incorrect(self):
        """ Tests get_robhold_tostring with incorrect input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted
        robhold = rapid_wobjdata.get_robhold_tostring(resp)
        self.assertEqual(robhold, 'DataType is num and not wobjdata.')
        # Checks if wrong data is inserted.
        robhold = rapid_wobjdata.get_robhold_tostring(10)
        self.assertIsInstance(robhold, Exception)

    # Tests get_ufprog_tostring with correct input data.
    def test_get_ufprog_tostring_correct(self):
        """ Tests get_ufprog_tostring with correct input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_wobj')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        ufprog = rapid_wobjdata.get_ufprog_tostring(resp)
        self.assertEqual(ufprog, 'Ufprog = TRUE')

    # Tests get_ufprog_tostring with incorrect input data.
    def test_get_ufprog_tostring_incorrect(self):
        """ Tests get_ufprog_tostring with incorrect input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted
        ufprog = rapid_wobjdata.get_ufprog_tostring(resp)
        self.assertEqual(ufprog, 'DataType is num and not wobjdata.')
        # Checks if wrong data is inserted.
        ufprog = rapid_wobjdata.get_ufprog_tostring(10)
        self.assertIsInstance(ufprog, Exception)

    # Tests get_ufmec_tostring with correct input data.
    def test_get_ufmec_tostring_correct(self):
        """ Tests get_ufmec_tostring with correct input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_wobj')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        ufmec = rapid_wobjdata.get_ufmec_tostring(resp)
        self.assertEqual(ufmec, 'Ufmec = ""')

    # Tests get_ufmec_tostring with incorrect input data.
    def test_get_ufmec_tostring_incorrect(self):
        """ Tests get_ufmec_tostring with incorrect input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted
        ufmec = rapid_wobjdata.get_ufmec_tostring(resp)
        self.assertEqual(ufmec, 'DataType is num and not wobjdata.')
        # Checks if wrong data is inserted.
        ufmec = rapid_wobjdata.get_ufmec_tostring(10)
        self.assertIsInstance(ufmec, Exception)

    # Tests get_uframe_tostring with correct input data.
    def test_get_uframe_tostring_correct(self):
        """ Tests get_uframe_tostring with correct input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_wobj')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        uframe = rapid_wobjdata.get_uframe_tostring(resp)
        self.assertEqual(uframe, 'Uframe: [Trans,Rot] = [[10,10,10],[1,0,0,0]]')

    # Tests get_uframe_tostring with incorrect input data.
    def test_get_uframe_tostring_incorrect(self):
        """ Tests get_uframe_tostring with incorrect input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted
        uframe = rapid_wobjdata.get_uframe_tostring(resp)
        self.assertEqual(uframe, 'DataType is num and not wobjdata.')
        # Checks if wrong data is inserted.
        uframe = rapid_wobjdata.get_uframe_tostring(10)
        self.assertIsInstance(uframe, Exception)

    # Tests get_oframe_tostring with correct input data.
    def test_get_oframe_tostring_correct(self):
        """ Tests get_oframe_tostring with correct input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_wobj')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        oframe = rapid_wobjdata.get_oframe_tostring(resp)
        self.assertEqual(oframe, 'Oframe: [Trans,Rot] = [[10,10,10],[1,0,0,0]]')

    # Tests get_oframe_tostring with incorrect input data.
    def test_get_oframe_tostring_incorrect(self):
        """ Tests get_oframe_tostring with incorrect input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted
        oframe = rapid_wobjdata.get_oframe_tostring(resp)
        self.assertEqual(oframe, 'DataType is num and not wobjdata.')
        # Checks if wrong data is inserted.
        oframe = rapid_wobjdata.get_oframe_tostring(10)
        self.assertIsInstance(oframe, Exception)

    # Tests get_wobjdata_tostring with correct input data.
    def test_get_wobjdata_tostring_correct(self):
        """ Tests get_wobjdata_tostring with correct input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_wobj')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        wobjdata = rapid_wobjdata.get_wobjdata_tostring(resp)
        self.assertEqual(wobjdata, 'Wobjdata: [FALSE,TRUE,"",[[10,10,10],[1,0,0,0]],[[10,10,10],[1,0,0,0]]]')

    # Tests get_wobjdata_tostring with incorrect input data.
    def test_get_wobjdata_tostring_incorrect(self):
        """ Tests get_wobjdata_tostring with incorrect input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted
        wobjdata = rapid_wobjdata.get_wobjdata_tostring(resp)
        self.assertEqual(wobjdata, 'DataType is num and not wobjdata.')
        # Checks if wrong data is inserted.
        wobjdata = rapid_wobjdata.get_wobjdata_tostring(10)
        self.assertIsInstance(wobjdata, Exception)

    # Tests edit_and_write_rapid_data_property with correct input data.
    def test_edit_and_write_rapid_data_property_correct(self):
        """ Tests edit_and_write_rapid_data_property with correct input data. """
        # Checks if updating robhold works.
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 'var_wobj',
                                                                              'robhold', True)
        self.assertEqual(res, 'Wobjdata robhold updated.')
        # Checks if updating ufprog works.
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 'var_wobj',
                                                                              'ufprog', False)
        self.assertEqual(res, 'Wobjdata ufprog updated.')
        # Checks if updating ufmec works.
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 'var_wobj',
                                                                              'ufmec', 'h')
        self.assertEqual(res, 'Wobjdata ufmec updated.')
        # Checks if updating uframe works.
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 'var_wobj',
                                                                              'uframe', '[0,0,0],[0,0,1,0]')
        self.assertEqual(res, 'Wobjdata uframe updated.')
        # Checks if updating oframe works.
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 'var_wobj',
                                                                              'oframe', '[0,0,0],[0,0,1,0]')
        self.assertEqual(res, 'Wobjdata oframe updated.')

    # Tests edit_and_write_rapid_data_property with incorrect input data.
    def test_edit_and_write_rapid_data_property_incorrect(self):
        """ Tests edit_and_write_rapid_data_property with incorrect input data. """
        # Checks if wrong ip address is specified.
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data_property('10', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 'var_wobj',
                                                                              'robhold', False)
        self.assertIsInstance(res, Exception)
        # Checks if wrong rapid data is edited.
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 'var_boolean',
                                                                              'robhold', False)
        self.assertIsInstance(res, Exception)
        # Checks if wrong data is inserted.
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data_property(10, self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 'var_wobj',
                                                                              'robhold', False)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data_property('local', self.cookies, 10, 'T_ROB1',
                                                                              'MainModule', 'var_wobj', 'robhold',
                                                                              False)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              10, 'MainModule', 'var_wobj', 'robhold',
                                                                              False)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 10, 'var_wobj', 'robhold',
                                                                              False)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 10, 'robhold',
                                                                              False)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 'var_wobj',
                                                                              10, False)
        self.assertEqual(res, 'Something wrong with arguments.')

        # Checks if wrong variable with wrong format is inserted.
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T', 'MainModule', 'var_wobj',
                                                                              'robhold', False)
        self.assertEqual(res, 'Error getting wobjdata from controller: 400')
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'Mai', 'var_wobj', 'robhold',
                                                                              False)
        self.assertEqual(res, 'Error getting wobjdata from controller: 400')
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 'va', 'robhold',
                                                                              False)
        self.assertEqual(res, 'Error getting wobjdata from controller: 400')
        # Checks if wrong property is specified
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 'var_wobj', 'r',
                                                                              False)
        self.assertEqual(res, 'Property not of type robhold, ufprog, ufmec, uframe or oframe.')
        # Checks if wrong format of new value
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 'var_wobj',
                                                                              'uframe', '[0,0]')
        self.assertEqual(res, 'Input is not a valid uframe.')
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data_property('local', self.cookies, self.digest_auth,
                                                                              'T_ROB1', 'MainModule', 'var_wobj',
                                                                              'robhold', 10)
        self.assertEqual(res, 'Input is not boolean.')

    # Tests edit_and_write_rapid_data with correct input data.
    def test_edit_and_write_rapid_data_correct(self):
        """ Tests edit_and_write_rapid_data with correct input data. """
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_wobj', True, False, 'h',
                                                                     '[0,0,0],[0,0,1,0]', '[0,0,0],[0,1,0,0]')
        self.assertEqual(res, 'Wobjdata updated.')

    # Tests edit_and_write_rapid_data with incorrect input data.
    def test_edit_and_write_rapid_data_incorrect(self):
        """ Tests edit_and_write_rapid_data with incorrect input data. """
        # Checks if wrong ip address is specified.
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data('10', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_wobj', True, False, 'h',
                                                                     '[0,0,0],[0,0,1,0]', '[0,0,0],[0,1,0,0]')
        self.assertIsInstance(res, Exception)
        # Checks if wrong rapid data is edited.
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                     'T_ROB1', 'MainModule', 'var_boolean', True, False,
                                                                     'h', '[0,0,0],[0,0,1,0]', '[0,0,0],[0,1,0,0]')
        self.assertEqual(res, 'Error updating wobjdata: 400')
        # Checks if wrong data is inserted.
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data(10, self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_wobj', True, False, 'h',
                                                                     '[0,0,0],[0,0,1,0]', '[0,0,0],[0,1,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data('local', self.cookies, 10, 'T_ROB1', 'MainModule',
                                                                     'var_wobj', True, False, 'h', '[0,0,0],[0,0,1,0]',
                                                                     '[0,0,0],[0,1,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 10,
                                                                     'MainModule', 'var_wobj', True, False, 'h',
                                                                     '[0,0,0],[0,0,1,0]', '[0,0,0],[0,1,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     10, 'var_wobj', True, False, 'h',
                                                                     '[0,0,0],[0,0,1,0]', '[0,0,0],[0,1,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 10, True, False, 'h',
                                                                     '[0,0,0],[0,0,1,0]', '[0,0,0],[0,1,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        # Checks if wrong data is inserted into properties.
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_wobj', 10, False, 'h',
                                                                     '[0,0,0],[0,0,1,0]', '[0,0,0],[0,1,0,0]')
        self.assertEqual(res, 'Incorrect format of input data.')
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_wobj', True, 10, 'h',
                                                                     '[0,0,0],[0,0,1,0]', '[0,0,0],[0,1,0,0]')
        self.assertEqual(res, 'Incorrect format of input data.')
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_wobj', True, False, 10,
                                                                     '[0,0,0],[0,0,1,0]', '[0,0,0],[0,1,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_wobj', True, False, 'h', 10,
                                                                     '[0,0,0],[0,1,0,0]')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_wobj', True, False, 'h',
                                                                     '[0,0,0],[0,0,1,0]', 10)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T',
                                                                     'MainModule', 'var_wobj', True, False, 'h',
                                                                     '[0,0,0],[0,0,1,0]', '[0,0,0],[0,1,0,0]')
        self.assertEqual(res, 'Error updating wobjdata: 400')
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                     'T_ROB1', 'Mai', 'var_wobj', True, False, 'h',
                                                                     '[0,0,0],[0,0,1,0]', '[0,0,0],[0,1,0,0]')
        self.assertEqual(res, 'Error updating wobjdata: 400')
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'va', True, False, 'h',
                                                                     '[0,0,0],[0,0,1,0]', '[0,0,0],[0,1,0,0]')
        self.assertEqual(res, 'Error updating wobjdata: 400')
        # Checks if wrong format of uframe
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_wobj', True, False, 'h',
                                                                     '[0,0,0]', '[0,0,0],[0,1,0,0]')
        self.assertEqual(res, 'Incorrect format of input data.')
        # Checks if wrong format of oframe
        res, self.cookies = rapid_wobjdata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_wobj', True, False, 'h',
                                                                     '[0,0,0],[0,0,1,0]', '[0,0,0]')
        self.assertEqual(res, 'Incorrect format of input data.')
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"""
Module for reading and setting zonedata. Zonedata is not in RapidDomain in PC SDK as of now (16.02.16).
"""


# Base zonedata in format 'fine, pzone_tcp, pzone_ori, pzone_eax, zone_ori, zone_leax, zone_reax'.
# First three points are for tool center point movement and last three point for tool reorientation.
base_zonedata_dict = {'z0': 'FALSE, 0.3, 0.3, 0.3, 0.03, 0.3, 0.03',
                      'z1': 'FALSE, 1, 1, 1, 0.1, 1, 0.1',
                      'z5': 'FALSE, 5, 8, 8, 0.8, 8, 0.8',
                      'z10': 'FALSE, 10, 15, 15, 1.5, 15, 1.5',
                      'z15': 'FALSE, 15, 23, 23, 2.3, 23, 2.3',
                      'z20': 'FALSE, 20, 30, 30, 3.0, 30, 3.0',
                      'z30': 'FALSE, 30, 45, 45, 4.5, 45, 4.5',
                      'z40': 'FALSE, 40, 60, 60, 6.0, 60, 6.0',
                      'z50': 'FALSE, 50, 75, 75, 7.5, 75, 7.5',
                      'z60': 'FALSE, 60, 90, 90, 9.0, 90, 9.0',
                      'z80': 'FALSE, 80, 120, 120, 12, 120, 12',
                      'z100': 'FALSE, 100, 150, 150, 15, 150, 15',
                      'z150': 'FALSE, 150, 225, 225, 23, 225, 23',
                      'z200': 'FALSE, 200, 300, 300, 30, 300, 30'}


def get_zonedata_tostring(rapid_data):
    """
    Gets zonedata and returns it as a string.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
    Output:
        String: The result or error
    Examples:
        None
    """
    try:
        if rapid_data.RapidType == 'zonedata':
            zonedata = rapid_data.Value.ToString()
            zonedata = zonedata.translate(None, "[]")
            # Checks if the data is base zonedata values
            for zone in base_zonedata_dict:
                # Takes all uppercase to lowercase, and trims all whitespaces and tabs.
                if zonedata.lower() == base_zonedata_dict[zone].translate(None, " \t").lower():
                    res = 'Base zonedata: %s (%s)' % (zone, rapid_data.Value.ToString())
                    return res
            # If base zonedata is not found.
            res = 'Zonedata: %s' % rapid_data.Value.ToString()
            return res
        else:
            err = 'DataType is ' + rapid_data.RapidType + ' and not zonedata.'
            return err
    except Exception, err:
        return err


def edit_and_write_rapid_data_base(rapid_data, value):
    """
    Edits the zonedata and writes it to the controller. Only supports base zonedata.
    Remember to get mastership before calling this function, and release the mastership right after.

    Base zonedata supported:
    0, 1, 5, 10, 15, 20, 30, 40, 50, 60, 80, 100, 150, 200

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
        String: value
    Output:
        String: result message or error
    Examples:
        message = edit_and_write_rapid_data_base(rapid_data,'z0')
        message = edit_and_write_rapid_data_base(rapid_data,'z20')
    """
    try:
        if rapid_data.RapidType == 'zonedata':
            zonedata = rapid_data.Value
            if isinstance(value, basestring):
                # Strips value for all leading and trailing whitespaces
                value = value.strip()
                # Checks if the first character is z
                if value[:1].lower() == 'z':
                    value_list = value.split('z')
                    # Checks if what comes after z is a digit. Checks if the value is in the base dictionary.
                    # Checks if the value list is of length 2 in case the user inserted a longer string, ex 'z1z10'.
                    if value_list[1].isdigit() and (value in base_zonedata_dict) and (len(value_list) == 2):
                        new_zonedata = '[%s]' % base_zonedata_dict[value]
                        zonedata.FillFromString2(new_zonedata)
                        try:
                            rapid_data.Value = zonedata
                            msg = 'Zonedata updated.'
                            return msg
                        except Exception, err:
                            return err
                    else:
                        msg = 'Something wrong with the input format, or the input is not a valid base zone.'
                        return msg
                else:
                    msg = 'Something wrong with the input. Not in format \'z1\''
                    return msg
            else:
                msg = 'Input has to be string. (ex. \'z1\')'
                return msg
        else:
            msg = 'DataType is ' + rapid_data.RapidType + ' and not zonedata.'
            return msg
    except Exception, err:
        return err


def edit_and_write_rapid_data(rapid_data, finep, pzone_tcp, pzone_ori, pzone_eax, zone_ori, zone_leax, zone_reax):
    """
    Edits the zonedata and writes it to the controller.
    Remember to get mastership before calling this function, and release the mastership right after.

    Input:
        ABB.Robotics.Controllers.RapidDomain.RapidData: rapid_data
        Boolean: finep
        Float|Int: pzone_tcp
        Float|Int: pzone_ori
        Float|Int: pzone_eax
        Float|Int: zone_ori
        Float|Int: zone_leax
        Float|Int: zone_reax
    Output:
        String: result message or error
    Examples:
        message = edit_and_write_rapid_data(rapid_data, False, 1, 1, 1, 0.1, 1, 0.1)
    """
    try:
        if rapid_data.RapidType == 'zonedata':
            zonedata = rapid_data.Value
            # Checks if finep is a boolean, and checks if the rest is a number.
            if ((finep == True or finep == False) and isinstance(pzone_tcp, (int, float)) and
                    isinstance(pzone_ori, (int, float)) and isinstance(pzone_eax, (int, float)) and
                    isinstance(zone_ori, (int, float)) and isinstance(zone_leax, (int, float)) and
                    isinstance(zone_reax, (int, float))):
                if finep == 1:
                    finep = True
                if finep == 0:
                    finep = False
                new_zonedata = '[%s,%G,%G,%G,%G,%G,%G]' % (finep, float(pzone_tcp), float(pzone_ori),
                                                           float(pzone_eax), float(zone_ori), float(zone_leax),
                                                           float(zone_reax))
                zonedata.FillFromString2(new_zonedata)
                try:
                    rapid_data.Value = zonedata
                    msg = 'Zonedata updated.'
                    return msg
                except Exception, err:
                    return err
            else:
                msg = 'Invalid input in one or more of the arguments.'
                return msg
        else:
            msg = 'DataType is ' + rapid_data.RapidType + ' and not zonedata.'
            return msg
    except Exception, err:
        return err
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"""
Module for reading and setting zonedata.
"""

import unicodedata

import requests
import requests.auth
import requests.cookies


# Base zonedata in format 'fine, pzone_tcp, pzone_ori, pzone_eax, zone_ori, zone_leax, zone_reax'.
# First three points are for tool center point movement and last three point for tool reorientation.
base_zonedata_dict = {'z0': 'FALSE, 0.3, 0.3, 0.3, 0.03, 0.3, 0.03',
                      'z1': 'FALSE, 1, 1, 1, 0.1, 1, 0.1',
                      'z5': 'FALSE, 5, 8, 8, 0.8, 8, 0.8',
                      'z10': 'FALSE, 10, 15, 15, 1.5, 15, 1.5',
                      'z15': 'FALSE, 15, 23, 23, 2.3, 23, 2.3',
                      'z20': 'FALSE, 20, 30, 30, 3.0, 30, 3.0',
                      'z30': 'FALSE, 30, 45, 45, 4.5, 45, 4.5',
                      'z40': 'FALSE, 40, 60, 60, 6.0, 60, 6.0',
                      'z50': 'FALSE, 50, 75, 75, 7.5, 75, 7.5',
                      'z60': 'FALSE, 60, 90, 90, 9.0, 90, 9.0',
                      'z80': 'FALSE, 80, 120, 120, 12, 120, 12',
                      'z100': 'FALSE, 100, 150, 150, 15, 150, 15',
                      'z150': 'FALSE, 150, 225, 225, 23, 225, 23',
                      'z200': 'FALSE, 200, 300, 300, 30, 300, 30'}


def get_zonedata_tostring(response_dict):
    """
    Gets zonedata and returns it as a string.

    Input:
        Dictionary: response_dict
    Output:
        String: The result or error
    Examples:
        None
    """
    try:
        if response_dict['dattyp'] == 'zonedata':
            # Get zonedata
            value = response_dict['value']
            # Converts from unicode to normalized string
            value = unicodedata.normalize('NFKD', value).encode('ascii', 'ignore')
            value = value.translate(None, "[]")
            # Checks if the data is base zonedata values
            for zone in base_zonedata_dict:
                # Takes all uppercase to lowercase, and trims all whitespaces and tabs.
                if value.lower() == base_zonedata_dict[zone].translate(None, " \t").lower():
                    res = 'Base zonedata: %s (%s)' % (zone, response_dict['value'])
                    return res
            # If base zonedata is not found.
            res = 'Zonedata: %s' % response_dict['value']
            return res
        else:
            err = 'DataType is ' + response_dict['dattyp'] + ' and not zonedata.'
            return err
    except Exception, err:
        return err


def edit_and_write_rapid_data_base(ipaddress, cookies, digest_auth, program, module, variable_name, value):
    """
    Edits and writes the zonedata. Only supports base zonedata.
    Remember to overwrite the old cookie with the new returned cookie from this function.

    Base zonedata supported:
    0, 1, 5, 10, 15, 20, 30, 40, 50, 60, 80, 100, 150, 200

    Input:
        String: IP address
        Requests.cookies.RequestsCookieJar: cookies
        Requests.auth.HTTPDigestAuth: digest_auth
        String: program (name of program, ex 'T_ROB1')
        String: module (name of module, ex 'MainModule')
        String: variable_name (name of variable, ex 'zone')
        String: value (ex, 'z0')
    Output:
        String: result message or error
        Requests.cookies.RequestsCookieJar: cookies
    Examples:
        message, cookies = edit_and_write_rapid_data_base('local', cookies, digest_auth, 'T_ROB1',
                                                            'MainModule', 'zone', 'z0')
        message, cookies = edit_and_write_rapid_data_base('local', cookies, digest_auth, 'T_ROB1',
                                                            'MainModule', 'zone', 'z20')
    """
    if isinstance(ipaddress, basestring) and isinstance(cookies, requests.cookies.RequestsCookieJar) and \
            isinstance(program, basestring) and isinstance(module, basestring) and \
            isinstance(variable_name, basestring) and isinstance(value, basestring) and \
            isinstance(digest_auth, requests.auth.HTTPDigestAuth):
        # Constructs the urls
        if ipaddress.lower() == 'local':
            url = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format('localhost:80', program,
                                                                                               module, variable_name)
        else:
            url = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format(ipaddress.lower(),
                                                                                               program, module,
                                                                                               variable_name)
        try:
            # Strips value for all leading and trailing whitespaces
            value = value.strip()
            # Checks if the first character is z
            if value[:1].lower() == 'z':
                value_list = value.split('z')
                # Checks if what comes after z is a digit. Checks if the value is in the base dictionary.
                # Checks if the value list is of length 2 in case the user inserted a longer string, ex 'z1z10'.
                if value_list[1].isdigit() and (value in base_zonedata_dict) and (len(value_list) == 2):
                    new_zonedata = '[%s]' % base_zonedata_dict[value]

                    payload = {'value': new_zonedata}
                    response = requests.post(url, cookies=cookies, data=payload)
                    # If response includes a new cookie to use, set the new cookie.
                    if len(response.cookies) > 0:
                        cookies = response.cookies
                    # If the user has timed out, need to authenticate again.
                    if response.status_code == 401:
                        response = requests.post(url, auth=digest_auth, cookies=cookies, data=payload)
                        if response.status_code == 204:
                            cookies = response.cookies
                    if response.status_code == 204:
                        msg = 'Base zonedata updated.'
                        return msg, cookies
                    else:
                        err = 'Error updating base zonedata: ' + str(response.status_code)
                        return err, cookies
                else:
                    msg = 'Something wrong with the input format, or the input is not a valid base zone.'
                    return msg, cookies
            else:
                msg = 'Something wrong with the input. Not in format \'z1\''
                return msg, cookies
        except Exception, err:
            return err, cookies
    else:
        err = 'Something wrong with arguments.'
        return err, cookies


def edit_and_write_rapid_data(ipaddress, cookies, digest_auth, program, module, variable_name, finep,
                              pzone_tcp, pzone_ori, pzone_eax, zone_ori, zone_leax, zone_reax):
    """
    Edits and writes the zonedata.
    Remember to overwrite the old cookie with the new returned cookie from this function.

    Input:
        String: IP address
        Requests.cookies.RequestsCookieJar: cookies
        Requests.auth.HTTPDigestAuth: digest_auth
        String: program (name of program, ex 'T_ROB1')
        String: module (name of module, ex 'MainModule')
        String: variable_name (name of variable, ex 'zone')
        Boolean: finep
        Float|Int: pzone_tcp
        Float|Int: pzone_ori
        Float|Int: pzone_eax
        Float|Int: zone_ori
        Float|Int: zone_leax
        Float|Int: zone_reax
    Output:
        String: result message or error
        Requests.cookies.RequestsCookieJar: cookies
    Examples:
        message, cookies = edit_and_write_rapid_data('local', cookies, digest_auth, 'T_ROB1', 'MainModule',
                                                                                'zone', False, 1, 1, 1, 0.1, 1, 0.1)
    """
    if isinstance(ipaddress, basestring) and isinstance(cookies, requests.cookies.RequestsCookieJar) and \
            isinstance(program, basestring) and isinstance(module, basestring) and \
            isinstance(variable_name, basestring) and (finep == True or finep == False) and \
            isinstance(pzone_tcp, (int, float)) and isinstance(pzone_ori, (int, float)) and \
            isinstance(pzone_eax, (int, float)) and isinstance(zone_ori, (int, float)) and \
            isinstance(zone_leax, (int, float)) and isinstance(zone_reax, (int, float)) and \
            isinstance(digest_auth, requests.auth.HTTPDigestAuth):
        # Constructs the url
        if ipaddress.lower() == 'local':
            url = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format('localhost:80', program,
                                                                                               module, variable_name)
        else:
            url = 'http://{0}/rw/rapid/symbol/data/RAPID/{1}/{2}/{3}?json=1&action=set'.format(ipaddress.lower(),
                                                                                               program, module,
                                                                                               variable_name)
        try:
            if finep == 1:
                finep = True
            if finep == 0:
                finep = False
            new_zonedata = '[%s,%G,%G,%G,%G,%G,%G]' % \
                           (finep, float(pzone_tcp), float(pzone_ori), float(pzone_eax), float(zone_ori),
                            float(zone_leax), float(zone_reax))
            payload = {'value': new_zonedata}
            response = requests.post(url, cookies=cookies, data=payload)
            # If response includes a new cookie to use, set the new cookie.
            if len(response.cookies) > 0:
                cookies = response.cookies
            # If the user has timed out, need to authenticate again.
            if response.status_code == 401:
                response = requests.post(url, auth=digest_auth, cookies=cookies, data=payload)
                if response.status_code == 204:
                    cookies = response.cookies
            if response.status_code == 204:
                msg = 'Zonedata updated.'
                return msg, cookies
            else:
                err = 'Error updating zonedata: ' + str(response.status_code)
                return err, cookies
        except Exception, err:
            return err, cookies
    else:
        err = 'Something wrong with arguments.'
        return err, cookies
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"""
Integration test to test rapid_zonedata functionality towards the virtual controller.
RobotStudio must run with the RAPID test program made for the integration tests
"""

import unittest
import sys

import frontendPCSDK.com.communication as com
import frontendPCSDK.user.user_authorization as user_auth
import frontendPCSDK.user.user_mastership as user_mastership
import frontendPCSDK.rapid.rapid_datatypes as rapid_datatypes
import frontendPCSDK.rapid.rapid_zonedata as rapid_zonedata


class RapidZonedataTest(unittest.TestCase):

    controller = None
    mastership = None

    # Preparing test
    def setUp(self):
        """ Setting up for test """

        # Setup for all test cases.
        controllers = com.discover_controllers_on_network()
        self.controller, _, connected = com.connect_robot_with_ipaddr(controllers, '127.0.0.1')
        if not connected:
            print 'Couldn\'t connect to controller. Test will not be run.'
            sys.exit()
        is_logged_in, _ = user_auth.logon_robot_controller_default(self.controller)
        if not is_logged_in:
            print 'Couldn\'t log in. Test will not be run.'
            sys.exit()

        # Additional setup for some test cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests edit_and_write_rapid_data_base with correct input data.':
            is_master, _, self.mastership = user_mastership.get_master_access_to_controller_rapid(self.controller)
            if not is_master:
                print 'Couldn\'t get mastership. Test will not run.'
                sys.exit()
        elif test_desc == 'Tests edit_and_write_rapid_data with correct input data.':
            is_master, _, self.mastership = user_mastership.get_master_access_to_controller_rapid(self.controller)
            if not is_master:
                print 'Couldn\'t get mastership. Test will not run.'
                sys.exit()

    # Ending test
    def tearDown(self):
        """ Cleaning after test """

        # Additional cleaning after some test cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests edit_and_write_rapid_data_base with correct input data.':
            got_var, var_bzone = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_basezone')
            if not got_var:
                print 'Couldn\'t get variable. Test will not run.'
                sys.exit()
            _ = rapid_zonedata.edit_and_write_rapid_data_base(var_bzone, 'z0')
            is_released, _ = user_mastership.release_and_dispose_master_access(self.mastership)
            if not is_released:
                print 'Couldn\'t release mastership. Test will not run.'
                sys.exit()
        elif test_desc == 'Tests edit_and_write_rapid_data with correct input data.':
            got_var, var_zone = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_zone')
            if not got_var:
                print 'Couldn\'t get variable. Test will not run.'
                sys.exit()
            _ = rapid_zonedata.edit_and_write_rapid_data(var_zone, False, 0.3, 0.3, 0.3, 0.5, 0.3, 0.5)
            is_released, _ = user_mastership.release_and_dispose_master_access(self.mastership)
            if not is_released:
                print 'Couldn\'t release mastership. Test will not run.'
                sys.exit()

        # Cleaning for all the test cases
        _, _ = user_auth.logoff_robot_controller(self.controller)
        _, _ = com.disconnect_robot_controller(self.controller)

    # Tests get_zonedata_tostring with correct input data.
    def test_get_zonedata_tostring_correct(self):
        """ Tests get_zonedata_tostring with correct input data. """
        got_var, const_bzone = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_basezone')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        got_var, const_zone = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_zone')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks base zonedata
        bzone = rapid_zonedata.get_zonedata_tostring(const_bzone)
        self.assertEqual(bzone, 'Base zonedata: z0 ([False,0.3,0.3,0.3,0.03,0.3,0.03])')
        # Checks zonedata
        zone = rapid_zonedata.get_zonedata_tostring(const_zone)
        self.assertEqual(zone, 'Zonedata: [False,0.3,0.3,0.3,0.5,0.3,0.5]')

    # Tests get_zonedata_tostring with incorrect input data.
    def test_get_zonedata_tostring_incorrect(self):
        """ Tests get_zonedata_tostring with incorrect input data. """
        got_var, const_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        zone = rapid_zonedata.get_zonedata_tostring(const_number)
        self.assertEqual(zone, 'DataType is num and not zonedata.')
        # Checks if wrong data is inserted.
        zone = rapid_zonedata.get_zonedata_tostring(10)
        self.assertIsInstance(zone, Exception)

    # Tests edit_and_write_rapid_data_base with correct input data.
    def test_edit_and_write_rapid_data_base_correct(self):
        """ Tests edit_and_write_rapid_data_base with correct input data. """
        got_var, var_bzone = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_basezone')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        _ = rapid_zonedata.edit_and_write_rapid_data_base(var_bzone, 'z10')
        self.assertEqual(var_bzone.Value.ToString(), '[False,10,15,15,1.5,15,1.5]')

    # Tests edit_and_write_rapid_data_base with incorrect input data.
    def test_edit_and_write_rapid_data_base_incorrect(self):
        """ Tests edit_and_write_rapid_data_base with incorrect input data. """
        got_var, var_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        got_var, var_bzone = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_basezone')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        zone = rapid_zonedata.edit_and_write_rapid_data_base(var_number, 'z10')
        self.assertEqual(zone, 'DataType is num and not zonedata.')
        # Checks if wrong zonedata is inserted.
        zone = rapid_zonedata.edit_and_write_rapid_data_base(var_bzone, 10)
        self.assertEqual(zone, 'Input has to be string. (ex. \'z1\')')
        # Checks if wrong data is inserted.
        zone = rapid_zonedata.edit_and_write_rapid_data_base(10, 'z10')
        self.assertIsInstance(zone, Exception)
        # Checks if zonedata is not valid.
        zone = rapid_zonedata.edit_and_write_rapid_data_base(var_bzone, '10')
        self.assertEqual(zone, 'Something wrong with the input. Not in format \'z1\'')
        # Checks if not base zonedata
        zone = rapid_zonedata.edit_and_write_rapid_data_base(var_bzone, 'z350')
        self.assertEqual(zone, 'Something wrong with the input format, or the input is not a valid base zone.')

    # Tests edit_and_write_rapid_data with correct input data.
    def test_edit_and_write_rapid_data_correct(self):
        """ Tests edit_and_write_rapid_data with correct input data. """
        got_var, var_zone = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_zone')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        _ = rapid_zonedata.edit_and_write_rapid_data(var_zone, True, 1, 1, 1, 0.5, 1, 0.5)
        self.assertEqual(var_zone.Value.ToString(), '[True,1,1,1,0.5,1,0.5]')

    # Tests edit_and_write_rapid_data with incorrect input data.
    def test_edit_and_write_rapid_data_incorrect(self):
        """ Tests edit_and_write_rapid_data with incorrect input data. """
        got_var, var_number = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        got_var, var_zone = rapid_datatypes.get_rapid_data(self.controller, 'T_ROB1', 'MainModule', 'var_zone')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        zone = rapid_zonedata.edit_and_write_rapid_data(var_number, True, 1, 1, 1, 0.5, 1, 0.5)
        self.assertEqual(zone, 'DataType is num and not zonedata.')
        # Checks if wrong data is inserted.
        zone = rapid_zonedata.edit_and_write_rapid_data(10, True, 1, 1, 1, 0.5, 1, 0.5)
        self.assertIsInstance(zone, Exception)
        # Checks if wrong data is inserted into values
        zone = rapid_zonedata.edit_and_write_rapid_data(var_zone, 10, 1, 1, 1, 0.5, 1, 0.5)
        self.assertEqual(zone, 'Invalid input in one or more of the arguments.')
        zone = rapid_zonedata.edit_and_write_rapid_data(var_zone, True, 'h', 1, 1, 0.5, 1, 0.5)
        self.assertEqual(zone, 'Invalid input in one or more of the arguments.')
        zone = rapid_zonedata.edit_and_write_rapid_data(var_zone, True, 1, 'h', 1, 0.5, 1, 0.5)
        self.assertEqual(zone, 'Invalid input in one or more of the arguments.')
        zone = rapid_zonedata.edit_and_write_rapid_data(var_zone, True, 1, 1, 'h', 0.5, 1, 0.5)
        self.assertEqual(zone, 'Invalid input in one or more of the arguments.')
        zone = rapid_zonedata.edit_and_write_rapid_data(var_zone, True, 1, 1, 1, 'h', 1, 0.5)
        self.assertEqual(zone, 'Invalid input in one or more of the arguments.')
        zone = rapid_zonedata.edit_and_write_rapid_data(var_zone, True, 1, 1, 0.5, 'h', 1, 0.5)
        self.assertEqual(zone, 'Invalid input in one or more of the arguments.')
        zone = rapid_zonedata.edit_and_write_rapid_data(var_zone, True, 1, 1, 0.5, 0.5, 'h', 0.5)
        self.assertEqual(zone, 'Invalid input in one or more of the arguments.')
        zone = rapid_zonedata.edit_and_write_rapid_data(var_zone, True, 1, 1, 0.5, 0.5, 1, 'h')
        self.assertEqual(zone, 'Invalid input in one or more of the arguments.')
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"""
Integration test to test rapid_zonedata functionality towards the virtual controller.
RobotStudio must run with the RAPID test program made for the integration tests
"""

import unittest
import sys

##### Used when testing statement and branch coverage. ########
# sys.path.insert(1, 'C:\Users\Marius Vasshus\Dropbox\Programmering\Python\Master\ABB Robot API Robot Web Services')
###############################################################

import frontendRWS.com.communication as com
import frontendRWS.rapid.rapid_datatypes as rapid_datatypes
import frontendRWS.rapid.rapid_zonedata as rapid_zonedata



class RapidZonedataTest(unittest.TestCase):

    cookies = None
    digest_auth = None

    # Preparing test
    def setUp(self):
        """ Setting up for test """

        connected, _, self.digest_auth, self.cookies = com.connect_robot_with_ipaddr_def_user('local')
        if not connected:
            print 'Couldn\'t connect to controller. Test will not be run.'
            sys.exit()

    # Ending test
    def tearDown(self):
        """ Cleaning after test """

        # Checks for any additional cleaning for some cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests edit_and_write_rapid_data_base with correct input data.':
            _, self.cookies = rapid_zonedata.edit_and_write_rapid_data_base('local', self.cookies, self.digest_auth,
                                                                            'T_ROB1', 'MainModule', 'var_basezone',
                                                                            'z0')
        elif test_desc == 'Tests edit_and_write_rapid_data with correct input data.':
            _, self.cookies = rapid_zonedata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                       'T_ROB1', 'MainModule', 'var_zone',
                                                                       False, 0.3, 0.3, 0.3, 0.5, 0.3, 0.5)

        # Cleanup for all test cases.
        _, _ = com.logoff_robot_controller('local', self.cookies)

    # Tests get_zonedata_tostring with correct input data.
    def test_get_zonedata_tostring_correct(self):
        """ Tests get_zonedata_tostring with correct input data. """
        got_var, const_bzone, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth,
                                                                            'T_ROB1', 'MainModule', 'const_basezone')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        got_var, const_zone, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth,
                                                                           'T_ROB1', 'MainModule', 'const_zone')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks base zonedata
        bzone = rapid_zonedata.get_zonedata_tostring(const_bzone)
        self.assertEqual(bzone, 'Base zonedata: z0 ([FALSE,0.3,0.3,0.3,0.03,0.3,0.03])')
        # Checks zonedata
        zone = rapid_zonedata.get_zonedata_tostring(const_zone)
        self.assertEqual(zone, 'Zonedata: [FALSE,0.3,0.3,0.3,0.5,0.3,0.5]')

    # Tests get_zonedata_tostring with incorrect input data.
    def test_get_zonedata_tostring_incorrect(self):
        """ Tests get_zonedata_tostring with incorrect input data. """
        got_var, resp, self.cookies = rapid_datatypes.get_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'const_number')
        if not got_var:
            print 'Couldn\'t get variable. Test will not run.'
            sys.exit()
        # Checks if wrong rapid data is inserted.
        speed = rapid_zonedata.get_zonedata_tostring(resp)
        self.assertEqual(speed, 'DataType is num and not zonedata.')
        # Checks if wrong data is inserted.
        speed = rapid_zonedata.get_zonedata_tostring(10)
        self.assertIsInstance(speed, Exception)

    # Tests edit_and_write_rapid_data_base with correct input data.
    def test_edit_and_write_rapid_data_base_correct(self):
        """ Tests edit_and_write_rapid_data_base with correct input data. """
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data_base('local', self.cookies, self.digest_auth,
                                                                          'T_ROB1', 'MainModule', 'var_basezone', 'z10')
        self.assertEqual(res, 'Base zonedata updated.')

    # Tests edit_and_write_rapid_data_base with incorrect input data.
    def test_edit_and_write_rapid_data_base_incorrect(self):
        """ Tests edit_and_write_rapid_data_base with incorrect input data. """
        # Checks if wrong ip address is specified.
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data_base('10', self.cookies, self.digest_auth,
                                                                          'T_ROB1', 'MainModule', 'var_basezone', 'z10')
        self.assertIsInstance(res, Exception)
        # Checks if wrong rapid data is edited.
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data_base('local', self.cookies, self.digest_auth,
                                                                          'T_ROB1', 'MainModule', 'var_boolean', 'z10')
        self.assertEqual(res, 'Error updating base zonedata: 400')
        # Checks if wrong data is inserted.
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data_base(10, self.cookies, self.digest_auth, 'T_ROB1',
                                                                          'MainModule', 'var_basezone', 'z10')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data_base('local', self.cookies, 10, 'T_ROB1',
                                                                          'MainModule', 'var_basezone', 'z10')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data_base('local', self.cookies, self.digest_auth, 10,
                                                                          'MainModule', 'var_basezone', 'z10')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data_base('local', self.cookies, self.digest_auth,
                                                                          'T_ROB1', 10, 'var_basezone', 'z10')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data_base('local', self.cookies, self.digest_auth,
                                                                          'T_ROB1', 'MainModule', 10, 'z10')
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data_base('local', self.cookies, self.digest_auth,
                                                                          'T_ROB1', 'MainModule', 'var_basezone', 10)
        self.assertEqual(res, 'Something wrong with arguments.')
        # Checks if wrong variable with wrong format is inserted.
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data_base('local', self.cookies, self.digest_auth, 'T',
                                                                          'MainModule', 'var_basezone', 'z10')
        self.assertEqual(res, 'Error updating base zonedata: 400')
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data_base('local', self.cookies, self.digest_auth,
                                                                          'T_ROB1', 'Mai', 'var_basezone', 'z10')
        self.assertEqual(res, 'Error updating base zonedata: 400')
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data_base('local', self.cookies, self.digest_auth,
                                                                          'T_ROB1', 'MainModule', 'va', 'z10')
        self.assertEqual(res, 'Error updating base zonedata: 400')
        # Checks if wrong base zone is specified
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data_base('local', self.cookies, self.digest_auth,
                                                                          'T_ROB1', 'MainModule', 'var_basezone', 'r')
        self.assertEqual(res, 'Something wrong with the input. Not in format \'z1\'')
        # Checks if invalid base zone is specified
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data_base('local', self.cookies, self.digest_auth,
                                                                          'T_ROB1', 'MainModule', 'var_basezone',
                                                                          'z1050')
        self.assertEqual(res, 'Something wrong with the input format, or the input is not a valid base zone.')

    # Tests edit_and_write_rapid_data with correct input data.
    def test_edit_and_write_rapid_data_correct(self):
        """ Tests edit_and_write_rapid_data with correct input data. """
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_zone', False, 1, 1, 1, 0.1, 1,
                                                                     0.1)
        self.assertEqual(res, 'Zonedata updated.')

    # Tests edit_and_write_rapid_data with incorrect input data.
    def test_edit_and_write_rapid_data_incorrect(self):
        """ Tests edit_and_write_rapid_data with incorrect input data. """
        # Checks if wrong ip address is specified.
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data('10', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_zone', False, 1, 1, 1, 0.1, 1,
                                                                     0.1)
        self.assertIsInstance(res, Exception)
        # Checks if wrong rapid data is edited.
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                     'T_ROB1', 'MainModule', 'var_boolean', False, 1, 1,
                                                                     1, 0.1, 1, 0.1)
        self.assertEqual(res, 'Error updating zonedata: 400')
        # Checks if wrong data is inserted.
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data(10, self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_zone', False, 1, 1, 1, 0.1, 1,
                                                                     0.1)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data('local', self.cookies, 10, 'T_ROB1', 'MainModule',
                                                                     'var_zone', False, 1, 1, 1, 0.1, 1, 0.1)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 10,
                                                                     'MainModule', 'var_zone', False, 1, 1, 1, 0.1, 1,
                                                                     0.1)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     10, 'var_zone', False, 1, 1, 1, 0.1, 1, 0.1)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 10, False, 1, 1, 1, 0.1, 1, 0.1)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_zone', 10, 1, 1, 1, 0.1, 1, 0.1)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_zone', False, 'h', 1, 1, 0.1, 1,
                                                                     0.1)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_zone', False, 1, 'h', 1, 0.1, 1,
                                                                     0.1)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_zone', False, 1, 1, 'h', 0.1, 1,
                                                                     0.1)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_zone', False, 1, 1, 1, 'h', 1,
                                                                     0.1)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_zone', False, 1, 1, 1, 0.1, 'h',
                                                                     0.1)
        self.assertEqual(res, 'Something wrong with arguments.')
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'var_zone', False, 1, 1, 1, 0.1, 1,
                                                                     'h')
        self.assertEqual(res, 'Something wrong with arguments.')
        # Checks if wrong variable with wrong format is inserted.
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T',
                                                                     'MainModule', 'var_zone', False, 1, 1, 1, 0.1, 1,
                                                                     0.1)
        self.assertEqual(res, 'Error updating zonedata: 400')
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth,
                                                                     'T_ROB1', 'Mai', 'var_zone', False, 1, 1, 1, 0.1,
                                                                     1, 0.1)
        self.assertEqual(res, 'Error updating zonedata: 400')
        res, self.cookies = rapid_zonedata.edit_and_write_rapid_data('local', self.cookies, self.digest_auth, 'T_ROB1',
                                                                     'MainModule', 'va', False, 1, 1, 1, 0.1, 1, 0.1)
        self.assertEqual(res, 'Error updating zonedata: 400')







Kildekode/ABB Robot API Robot Web Services/tests/test_connection_time.py

"""
Module for testing the time it takes to connect and logon to a controller with RWS API.
The result is written to file.
"""


import time

import frontendRWS.com.communication as communication


ipaddr = '152.94.0.39'

# Connects and logs onto the controller a set amount of times and writes the result to a file.
for i in range(100):
    # Timestamp start
    start_time = time.clock()
    # Connects to the specified controller and logs on with default user.
    connected, _, _, cookies = communication.connect_robot_with_ipaddr_def_user(ipaddr)
    # Timestamp stop
    stop_time = time.clock()
    # Calculate elapsed time
    elap_time = stop_time - start_time
    if not connected:
        print 'Error connecting and logging in'
        break
    logoff, _ = communication.logoff_robot_controller(ipaddr, cookies)
    if not logoff:
        print 'Error logging off'
        break
    # Writes the time to the specified text file
    with open('output/connection_time_rws.txt', 'a+') as f:
        f.write('%d %g\n' % (i, elap_time))
    f.close()







Kildekode/ABB Robot API PC SDK/tests/test_connection_time.py

"""
Module for testing the time it takes to connect and logon to a controller with frontendPCSDK.
The result is written to file.
"""


import time

import frontendPCSDK.com.communication as communication
import frontendPCSDK.user.user_authorization as user_authorization


# Connects and logs onto the controller a set amount of times and writes the result to a file.
for i in range(100):
    # Timestamp start
    start_time = time.clock()
    # Gets all the controllers on the network
    controllers = communication.discover_controllers_on_network()
    # Connects to the specified robot controller
    ctrl, _, connected = communication.connect_robot_with_name(controllers, 'RudolfEGM')
    # Logs onto the controller with default user
    logon, _ = user_authorization.logon_robot_controller_default(ctrl)
    # Timestamp stop
    stop_time = time.clock()
    # Calculate elapsed time
    elap_time = stop_time - start_time
    # Checks if everything went ok.
    if not connected:
        print 'Error connecting to controller'
        break
    if not logon:
        print 'Error logging on'
        break
    # Logs off the controller
    logoff, _ = user_authorization.logoff_robot_controller(ctrl)
    if not logoff:
        print 'Error logging off'
        break
    # Disconnects by disposing of the controller
    disconnected, _ = communication.disconnect_robot_controller(ctrl)
    if not disconnected:
        print 'Error disconnecting from controller'
        break
    # Writes the time to the specified text file
    with open('output/connection_time_pcsdk.txt', 'a+') as f:
        f.write('%d %g\n' % (i, elap_time))
    f.close()







Kildekode/ABB Robot API Robot Web Services/tests/test_con_inactivity.py

"""
Script used to test the connection with the controller. Tests to see if the connection can be held for a period
of time. In this script it is set to 15 minutes of inactivity.
"""


import time

import frontendRWS.com.communication as communication
import frontendRWS.rapid.rapid_num as rapid_num
import frontendRWS.rapid.rapid_datatypes as rapid_datatypes


ipaddr = '152.94.0.39'

# Connects to the specified controller and logs on with default user.
_, msg, digest_auth, cookies = communication.connect_robot_with_ipaddr_def_user(ipaddr)
print msg
# Pauses the execution for 15 minutes and then proceeds.
time.sleep(60 * 15)
# Gets information of specified rapid variable
_, response_dict, cookies = rapid_datatypes.get_rapid_data(ipaddr, cookies, digest_auth,
                                                           'T_ROB1', 'MainModule', 'number')
print rapid_num.get_value_tostring(response_dict)
# Edits and writes the new value of num to controller
msg, cookies = rapid_num.edit_and_write_rapid_data(ipaddr, cookies, digest_auth, 'T_ROB1', 'MainModule', 'number', 12)
print msg
# Gets information of specified rapid variable
_, response_dict, cookies = rapid_datatypes.get_rapid_data(ipaddr, cookies, digest_auth,
                                                           'T_ROB1', 'MainModule', 'number')
print rapid_num.get_value_tostring(response_dict)
# Logs of the controller.
_, msg = communication.logoff_robot_controller(ipaddr, cookies)
print msg







Kildekode/ABB Robot API PC SDK/tests/test_con_inactivity.py

"""
Script used to test the connection with the controller. Tests to see if the connection can be held for a period
of time. In this script it is set to 15 minutes of inactivity.
"""

import time

import frontendPCSDK.rapid.rapid_datatypes as rapid_datatypes
import frontendPCSDK.user.user_mastership as user_mastership
import frontendPCSDK.com.communication as communication
import frontendPCSDK.rapid.rapid_num as rapid_num
import frontendPCSDK.user.user_authorization as user_authorization

# Gets all the controllers on the network
controllers = communication.discover_controllers_on_network()
# Connects to the specified robot controller
ctrl, msg, connected = communication.connect_robot_with_name(controllers, 'RudolfEGM')
print msg
# Logs onto the controller with default user
logon, msg = user_authorization.logon_robot_controller_default(ctrl)
print msg
# Pauses the execution for 15 minutes and then proceeds.
time.sleep(60 * 15)
# Gets the specified rapid variable
_, variable = rapid_datatypes.get_rapid_data(ctrl, 'T_ROB1', 'MainModule', 'number')
print 'Got the variable: ', rapid_num.get_value_tostring(variable)
# Gets mastership to controller in order to write
_, msg, mastership = user_mastership.get_master_access_to_controller_rapid(ctrl)
print msg
# Edits and writes the specified rapid variable
msg = rapid_num.edit_and_write_rapid_data(variable, 12)
print msg
# Releases mastership when the editing and writing is performed
_, msg = user_mastership.release_and_dispose_master_access(mastership)
print msg
# Gets the variable again to check if it is updated
_, variable = rapid_datatypes.get_rapid_data(ctrl, 'T_ROB1', 'MainModule', 'number')
print 'The changed variable: ', rapid_num.get_value_tostring(variable)
# Logs off the controller and disposes of controller
_, msg = user_authorization.logoff_robot_controller(ctrl)
print msg
_, msg = communication.disconnect_robot_controller(ctrl)
print msg







Kildekode/ABB Robot API PC SDK/tests/test_flower.py

"""
Tests the communication and connection with the controller over time, by sending new coordinates that
the robot needs to move to. The coordinates will be points on a flower.
"""


import math
import sys

import frontendPCSDK.com.communication as communication
import frontendPCSDK.user.user_authorization as user_authorization
import frontendPCSDK.user.user_mastership as user_mastership
import frontendPCSDK.rapid.rapid_datatypes as rapid_datatypes
import frontendPCSDK.rapid.rapid_num as rapid_num
import frontendPCSDK.rapid.rapid_bool as rapid_bool
import frontendPCSDK.rapid.rapid_speeddata as rapid_speeddata
import frontendPCSDK.rapid.rapid_zonedata as rapid_zonedata


# Discovers all controllers on network
controllers = communication.discover_controllers_on_network()
# Connects to the specified controller Rudolf
rudolf, msg, connected = communication.connect_robot_with_name(controllers, 'IRB_140_6kg_0.81m')
print msg
# Logs onto the specified controller with default user
logon, msg = user_authorization.logon_robot_controller_default(rudolf)
print msg

# Gets all the variables needed.
_, rapid_x = rapid_datatypes.get_rapid_data(rudolf, 'T_ROB1', 'MainModule', 'x')
_, rapid_y = rapid_datatypes.get_rapid_data(rudolf, 'T_ROB1', 'MainModule', 'y')
_, rapid_run = rapid_datatypes.get_rapid_data(rudolf, 'T_ROB1', 'MainModule', 'run')
_, rapid_drawing = rapid_datatypes.get_rapid_data(rudolf, 'T_ROB1', 'MainModule', 'drawing')
_, rapid_new_point = rapid_datatypes.get_rapid_data(rudolf, 'T_ROB1', 'MainModule', 'new_point')
_, rapid_sim_started = rapid_datatypes.get_rapid_data(rudolf, 'T_ROB1', 'MainModule', 'sim_started')
_, rapid_speed = rapid_datatypes.get_rapid_data(rudolf, 'T_ROB1', 'MainModule', 'speed')
_, rapid_zone = rapid_datatypes.get_rapid_data(rudolf, 'T_ROB1', 'MainModule', 'zone')


# Checks if rapid simulation has started first.
if not rapid_bool.get_state(rapid_sim_started):
    print 'Start rapid simulation first.'
    # Logs of the controller and disposes.
    print user_authorization.logoff_robot_controller(rudolf)
    print communication.disconnect_robot_controller(rudolf)
    sys.exit()

# Editing the speeddata and the zonedata.
_, msg, mastership = user_mastership.get_master_access_to_controller_rapid(rudolf)
print msg
msg = rapid_speeddata.edit_and_write_rapid_data_base(rapid_speed, 'v100')
print msg
# Finep is set to True in order to not get corner path failure warning
msg = rapid_zonedata.edit_and_write_rapid_data(rapid_zone, True, 0.3, 0.3, 0.3, 0.03, 0.3, 0.03)
print msg
_, msg = user_mastership.release_and_dispose_master_access(mastership)
print msg

# Properties of the drawn flower
amplitude = 100  # Length of the petals
theta = 0  # Current angle
k = 4  # Petal properties, can only be integers
del_theta = 2  # Step
num_flowers = 0  # Number of flowers drawn
max_degrees = 0

# Checks if integer is even or odd
if isinstance(k, int):
    if k == 0:
        print 'K can\'t be 0'
        print user_authorization.logoff_robot_controller(rudolf)
        print communication.disconnect_robot_controller(rudolf)
        sys.exit()
    if k % 2 == 0:
        max_degrees = 360
    else:
        max_degrees = 180
else:
    print 'Float not supported.'
    print user_authorization.logoff_robot_controller(rudolf)
    print communication.disconnect_robot_controller(rudolf)
    sys.exit()


# Draws a specified amount of flowers
while num_flowers < 1:
    while theta < max_degrees:
        if not rapid_bool.get_state(rapid_drawing):
            x = amplitude * math.cos(math.radians(k * theta)) * math.cos(math.radians(theta))
            y = amplitude * math.cos(math.radians(k * theta)) * math.sin(math.radians(theta))
            theta += del_theta
            status, msg, mastership = user_mastership.get_master_access_to_controller_rapid(rudolf)
            print status, msg
            if not status:
                print 'Could not get mastership'
                break
            msg = rapid_num.edit_and_write_rapid_data(rapid_x, x)
            print msg
            msg = rapid_num.edit_and_write_rapid_data(rapid_y, y)
            print msg
            msg = rapid_bool.edit_and_write_rapid_data(rapid_new_point, True)
            print msg
            status, msg = user_mastership.release_and_dispose_master_access(mastership)
            print status, msg
            if not status:
                print 'Could not release mastership'
                break
    theta = 0
    num_flowers += 1

_, msg, mastership = user_mastership.get_master_access_to_controller_rapid(rudolf)
print msg
# Stops the RAPID execution.
_ = rapid_bool.edit_and_write_rapid_data(rapid_run, False)
print 'Stopped RAPID code.'
_, msg = user_mastership.release_and_dispose_master_access(mastership)
print msg

# Logs of the controller and disposes.
print user_authorization.logoff_robot_controller(rudolf)
print communication.disconnect_robot_controller(rudolf)







Kildekode/ABB Robot API Robot Web Services/tests/test_flower.py

"""
Tests the communication and connection with the controller over time, by sending new coordinates that
the robot needs to move to. The coordinates will be points on a flower.
"""


import math
import sys

import frontendRWS.com.communication as communication
import frontendRWS.rapid.rapid_bool as rapid_bool
import frontendRWS.rapid.rapid_num as rapid_num
import frontendRWS.rapid.rapid_datatypes as rapid_datatypes
import frontendRWS.rapid.rapid_speeddata as rapid_speeddata
import frontendRWS.rapid.rapid_zonedata as rapid_zonedata


ipaddr = 'local'
# 152.94.0.39

# Connects to the specified controller and logs on with default user.
_, sys_info, digest_auth, cookies = communication.connect_robot_with_ipaddr_def_user(ipaddr)
print sys_info

# Checks if rapid simulation has started.
_, response, cookies = rapid_datatypes.get_rapid_data(ipaddr, cookies, digest_auth, 'T_ROB1', 'MainModule', 'sim_started')
if not rapid_bool.get_state(response):
    print 'Start rapid simulation first.'
    _, msg = communication.logoff_robot_controller(ipaddr, cookies)
    print msg
    sys.exit()

# Editing the speeddata and zonedata
msg, cookies = rapid_speeddata.edit_and_write_rapid_data_base(ipaddr, cookies, digest_auth,
                                                              'T_ROB1', 'MainModule', 'speed', 'v100')
print msg
# Finep is set to True in order to not get corner path failure warning
msg, cookies = rapid_zonedata.edit_and_write_rapid_data(ipaddr, cookies, digest_auth, 'T_ROB1', 'MainModule', 'zone',
                                                        True, 0.3, 0.3, 0.3, 0.03, 0.3, 0.03)
print msg

# Properties of the drawn flower
amplitude = 100  # Length of the petals
theta = 0  # Current angle
k = 4  # Petal properties, can only be integers
del_theta = 2  # Step
num_flowers = 0  # Number of flowers drawn
max_degrees = 0

if isinstance(k, int):
    if k == 0:
        print 'K can\'t be 0'
        _, msg = communication.logoff_robot_controller(ipaddr, cookies)
        print msg
        sys.exit()
    if k % 2 == 0:
        max_degrees = 360
    else:
        max_degrees = 180
else:
    print 'Float not supported.'
    _, msg = communication.logoff_robot_controller(ipaddr, cookies)
    sys.exit()

# Draws a specified amount of flowers
while num_flowers < 1:
    while theta < max_degrees:
        got_value, response, cookies = rapid_datatypes.get_rapid_data(ipaddr, cookies,
                                                                      digest_auth, 'T_ROB1', 'MainModule', 'drawing')
        if got_value:
            if not rapid_bool.get_state(response):
                x = amplitude * math.cos(math.radians(k * theta)) * math.cos(math.radians(theta))
                y = amplitude * math.cos(math.radians(k * theta)) * math.sin(math.radians(theta))
                theta += del_theta
                msg, cookies = rapid_num.edit_and_write_rapid_data(ipaddr, cookies, digest_auth,
                                                                   'T_ROB1', 'MainModule', 'x', x)
                print msg
                msg, cookies = rapid_num.edit_and_write_rapid_data(ipaddr, cookies, digest_auth,
                                                                   'T_ROB1', 'MainModule', 'y', y)
                print msg
                msg, cookies = rapid_bool.edit_and_write_rapid_data(ipaddr, cookies, digest_auth,
                                                                    'T_ROB1', 'MainModule', 'new_point', True)
                print msg
    theta = 0
    num_flowers += 1

# Stops the RAPID execution.
_, cookies = rapid_bool.edit_and_write_rapid_data(ipaddr, cookies, digest_auth, 'T_ROB1', 'MainModule', 'run', False)
print 'Stopped RAPID execution.'

# Logs of the controller
_, msg = communication.logoff_robot_controller(ipaddr, cookies)
print msg







Kildekode/ABB Robot API PC SDK/tests/test_flower_time.py

"""
Times the execution of drawing flowers.
"""


import math
import sys
import time

import frontendPCSDK.com.communication as communication
import frontendPCSDK.user.user_authorization as user_authorization
import frontendPCSDK.user.user_mastership as user_mastership
import frontendPCSDK.rapid.rapid_datatypes as rapid_datatypes
import frontendPCSDK.rapid.rapid_num as rapid_num
import frontendPCSDK.rapid.rapid_bool as rapid_bool
import frontendPCSDK.rapid.rapid_speeddata as rapid_speeddata
import frontendPCSDK.rapid.rapid_zonedata as rapid_zonedata


start_time = time.clock()

# Discovers all controllers on network
controllers = communication.discover_controllers_on_network()
# Connects to the specified controller Rudolf
rudolf, msg, connected = communication.connect_robot_with_name(controllers, 'RudolfEGM')
print msg
# Logs onto the specified controller with default user
logon, msg = user_authorization.logon_robot_controller_default(rudolf)
print msg

# Gets all the variables needed.
_, rapid_x = rapid_datatypes.get_rapid_data(rudolf, 'T_ROB1', 'MainModule', 'x')
_, rapid_y = rapid_datatypes.get_rapid_data(rudolf, 'T_ROB1', 'MainModule', 'y')
_, rapid_run = rapid_datatypes.get_rapid_data(rudolf, 'T_ROB1', 'MainModule', 'run')
_, rapid_drawing = rapid_datatypes.get_rapid_data(rudolf, 'T_ROB1', 'MainModule', 'drawing')
_, rapid_new_point = rapid_datatypes.get_rapid_data(rudolf, 'T_ROB1', 'MainModule', 'new_point')
_, rapid_sim_started = rapid_datatypes.get_rapid_data(rudolf, 'T_ROB1', 'MainModule', 'sim_started')
_, rapid_speed = rapid_datatypes.get_rapid_data(rudolf, 'T_ROB1', 'MainModule', 'speed')
_, rapid_zone = rapid_datatypes.get_rapid_data(rudolf, 'T_ROB1', 'MainModule', 'zone')


# Checks if rapid simulation has started first.
if not rapid_bool.get_state(rapid_sim_started):
    print 'Start rapid simulation first.'
    # Logs of the controller and disposes.
    print user_authorization.logoff_robot_controller(rudolf)
    print communication.disconnect_robot_controller(rudolf)
    sys.exit()

# Editing the speeddata and the zonedata.
_, msg, mastership = user_mastership.get_master_access_to_controller_rapid(rudolf)
print msg
msg = rapid_speeddata.edit_and_write_rapid_data_base(rapid_speed, 'v100')
print msg
# Finep is set to True in order to not get corner path failure warning
msg = rapid_zonedata.edit_and_write_rapid_data(rapid_zone, True, 0.3, 0.3, 0.3, 0.03, 0.3, 0.03)
print msg
_, msg = user_mastership.release_and_dispose_master_access(mastership)
print msg

# Properties of the drawn flower
amplitude = 100  # Length of the petals
theta = 0  # Current angle
k = 4  # Petal properties, can only be integers
del_theta = 2  # Step
num_flowers = 0  # Number of flowers drawn
max_degrees = 0

# Checks if integer is even or odd
if isinstance(k, int):
    if k == 0:
        print 'K can\'t be 0'
        print user_authorization.logoff_robot_controller(rudolf)
        print communication.disconnect_robot_controller(rudolf)
        sys.exit()
    if k % 2 == 0:
        max_degrees = 360
    else:
        max_degrees = 180
else:
    print 'Float not supported.'
    print user_authorization.logoff_robot_controller(rudolf)
    print communication.disconnect_robot_controller(rudolf)
    sys.exit()


# Draws a specified amount of flowers
while num_flowers < 3:
    while theta < max_degrees:
        if not rapid_bool.get_state(rapid_drawing):
            x = amplitude * math.cos(math.radians(k * theta)) * math.cos(math.radians(theta))
            y = amplitude * math.cos(math.radians(k * theta)) * math.sin(math.radians(theta))
            theta += del_theta
            status, msg, mastership = user_mastership.get_master_access_to_controller_rapid(rudolf)
            print status, msg
            if not status:
                print 'Could not get mastership'
                break
            msg = rapid_num.edit_and_write_rapid_data(rapid_x, x)
            print msg
            msg = rapid_num.edit_and_write_rapid_data(rapid_y, y)
            print msg
            msg = rapid_bool.edit_and_write_rapid_data(rapid_new_point, True)
            print msg
            status, msg = user_mastership.release_and_dispose_master_access(mastership)
            print status, msg
            if not status:
                print 'Could not release mastership'
                break
    theta = 0
    num_flowers += 1

_, msg, mastership = user_mastership.get_master_access_to_controller_rapid(rudolf)
print msg
# Stops the RAPID execution.
_ = rapid_bool.edit_and_write_rapid_data(rapid_run, False)
print 'Stopped RAPID code.'
_, msg = user_mastership.release_and_dispose_master_access(mastership)
print msg

# Logs of the controller and disposes.
print user_authorization.logoff_robot_controller(rudolf)
print communication.disconnect_robot_controller(rudolf)

stop_time = time.clock()
elap_time = stop_time - start_time

# Writes the time to the specified text file
with open('output/flower_time_pcsdk.txt', 'a+') as f:
    f.write('%g\n' % elap_time)
f.close()







Kildekode/ABB Robot API Robot Web Services/tests/test_flower_time.py

"""
Times the execution of drawing flowers.
"""


import math
import sys
import time

import frontendRWS.com.communication as communication
import frontendRWS.rapid.rapid_bool as rapid_bool
import frontendRWS.rapid.rapid_num as rapid_num
import frontendRWS.rapid.rapid_datatypes as rapid_datatypes
import frontendRWS.rapid.rapid_speeddata as rapid_speeddata
import frontendRWS.rapid.rapid_zonedata as rapid_zonedata


start_time = time.clock()

ipaddr = '152.94.0.39'

# Connects to the specified controller and logs on with default user.
_, sys_info, digest_auth, cookies = communication.connect_robot_with_ipaddr_def_user(ipaddr)
print sys_info

# Checks if rapid simulation has started.
_, response, cookies = rapid_datatypes.get_rapid_data(ipaddr, cookies, digest_auth,
                                                      'T_ROB1', 'MainModule', 'sim_started')
if not rapid_bool.get_state(response):
    print 'Start rapid simulation first.'
    _, msg = communication.logoff_robot_controller(ipaddr, cookies)
    print msg
    sys.exit()

# Editing the speeddata and zonedata
msg, cookies = rapid_speeddata.edit_and_write_rapid_data_base(ipaddr, cookies, digest_auth,
                                                              'T_ROB1', 'MainModule', 'speed', 'v100')
print msg
# Finep is set to True in order to not get corner path failure warning
msg, cookies = rapid_zonedata.edit_and_write_rapid_data(ipaddr, cookies, digest_auth, 'T_ROB1', 'MainModule', 'zone',
                                                        True, 0.3, 0.3, 0.3, 0.03, 0.3, 0.03)
print msg

# Properties of the drawn flower
amplitude = 100  # Length of the petals
theta = 0  # Current angle
k = 4  # Petal properties, can only be integers
del_theta = 2  # Step
num_flowers = 0  # Number of flowers drawn
max_degrees = 0

if isinstance(k, int):
    if k == 0:
        print 'K can\'t be 0'
        _, msg = communication.logoff_robot_controller(ipaddr, cookies)
        print msg
        sys.exit()
    if k % 2 == 0:
        max_degrees = 360
    else:
        max_degrees = 180
else:
    print 'Float not supported.'
    _, msg = communication.logoff_robot_controller(ipaddr, cookies)
    sys.exit()

# Draws a specified amount of flowers
while num_flowers < 3:
    while theta < max_degrees:
        got_value, response, cookies = rapid_datatypes.get_rapid_data(ipaddr, cookies,
                                                                      digest_auth, 'T_ROB1', 'MainModule', 'drawing')
        if got_value:
            if not rapid_bool.get_state(response):
                x = amplitude * math.cos(math.radians(k * theta)) * math.cos(math.radians(theta))
                y = amplitude * math.cos(math.radians(k * theta)) * math.sin(math.radians(theta))
                theta += del_theta
                msg, cookies = rapid_num.edit_and_write_rapid_data(ipaddr, cookies, digest_auth,
                                                                   'T_ROB1', 'MainModule', 'x', x)
                print msg
                msg, cookies = rapid_num.edit_and_write_rapid_data(ipaddr, cookies, digest_auth,
                                                                   'T_ROB1', 'MainModule', 'y', y)
                print msg
                msg, cookies = rapid_bool.edit_and_write_rapid_data(ipaddr, cookies, digest_auth,
                                                                    'T_ROB1', 'MainModule', 'new_point', True)
                print msg
    theta = 0
    num_flowers += 1

# Stops the RAPID execution.
_, cookies = rapid_bool.edit_and_write_rapid_data(ipaddr, cookies, digest_auth, 'T_ROB1', 'MainModule', 'run', False)
print 'Stopped RAPID execution.'

# Logs of the controller
_, msg = communication.logoff_robot_controller(ipaddr, cookies)
print msg

stop_time = time.clock()
elap_time = stop_time - start_time

# Writes the time to the specified text file
with open('output/flower_time_rws.txt', 'a+') as f:
    f.write('%g\n' % elap_time)
f.close()







Kildekode/ABB Robot API Robot Web Services/tests/test_response_time.py

"""
Tests the response time of frontendRWS
"""

import sys
import time

import frontendRWS.com.communication as communication
import frontendRWS.rapid.rapid_num as rapid_num


ipaddr = '152.94.0.39'

# Connects to the controller
connected, _, digest_auth, cookies = communication.connect_robot_with_ipaddr_def_user(ipaddr)
if not connected:
    print 'Not connected to controller'
    sys.exit()
for i in range(100):
    # Start timestamp
    start_time = time.clock()
    # Edits the number on the controller
    msg, cookies = rapid_num.edit_and_write_rapid_data(ipaddr, cookies, digest_auth,
                                                       'T_ROB1', 'MainModule', 'number', 10)
    # Stop timestamp
    stop_time = time.clock()
    if msg != 'Value updated.':
        print 'Error updating variable'
        sys.exit()
    # Calculates the time taken
    elap_time = stop_time - start_time
    # Writes the time to the specified text file
    with open('output/response_time_rws.txt', 'a+') as f:
        f.write('%d %g\n' % (i, elap_time))
    f.close()
_, msg = communication.logoff_robot_controller('local', cookies)
print msg







Kildekode/ABB Robot API PC SDK/tests/test_response_time.py

"""
Tests the response time of frontendPCSDK
"""


import sys
import time

import frontendPCSDK.com.communication as communication
import frontendPCSDK.user.user_authorization as user_authorization
import frontendPCSDK.user.user_mastership as user_mastership
import frontendPCSDK.rapid.rapid_datatypes as rapid_datatypes
import frontendPCSDK.rapid.rapid_num as rapid_num


# Gets all the controllers on the network
controllers = communication.discover_controllers_on_network()
# Connects to the specified robot controller
ctrl, _, connected = communication.connect_robot_with_name(controllers, 'RudolfEGM')
if connected == False:
    print 'Error connecting to controller'
    sys.exit()
# Logs onto the controller with default user
logon, _ = user_authorization.logon_robot_controller_default(ctrl)
if logon == False:
    print 'Error logging on to controller'
    sys.exit()
# Gets the rapid data from controller
_, rapid_number = rapid_datatypes.get_rapid_data(ctrl, 'T_ROB1', 'MainModule', 'number')
# Get mastership on controller
master, msg, mastership = user_mastership.get_master_access_to_controller_rapid(ctrl)
if master == False:
    print 'Error getting mastership'
    sys.exit()
for i in range(100):
    start_time = time.clock()
    # Edit variable on controller
    msg = rapid_num.edit_and_write_rapid_data(rapid_number, 10)
    stop_time = time.clock()
    if msg != 'Changed the value':
        print 'Error updating variable'
        break
    elap_time = stop_time - start_time
    # Writes the time to the specified text file
    with open('output/response_time_pcsdk.txt', 'a+') as f:
        f.write('%d %g\n' % (i, elap_time))
    f.close()
# Release mastership on controller
released, msg = user_mastership.release_and_dispose_master_access(mastership)
if released == False:
    print 'Error releasing mastership'
    sys.exit()
# Logs off the controller
logoff, _ = user_authorization.logoff_robot_controller(ctrl)
if not logoff:
    print 'Error logging off'
    sys.exit()
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"""
Tests the response time of frontendRWS
"""

import sys
import time

import frontendRWS.com.communication as communication
import frontendRWS.rapid.rapid_array as rapid_array


ipaddr = '152.94.0.39'

# Connects to the controller
connected, _, digest_auth, cookies = communication.connect_robot_with_ipaddr_def_user(ipaddr)
if not connected:
    print 'Not connected to controller'
    sys.exit()
for i in range(100):
    # Start timestamp
    start_time = time.clock()
    # Edits the number on the controller
    msg, cookies = rapid_array.edit_and_write_rapid_data_num(ipaddr, cookies, digest_auth, 'T_ROB1',
                                                             'MainModule', 'arr2elem', [1, 2])
    # Stop timestamp
    stop_time = time.clock()
    # Gets the value from the controller in order to see if it is updated
    if msg != 'Array updated.':
        print 'Error updating variable'
        sys.exit()
    # Calculates the time taken
    elap_time = stop_time - start_time
    # Writes the time to the specified text file
    with open('output/response_time_array_2elem_rws.txt', 'a+') as f:
        f.write('%d %g\n' % (i, elap_time))
    f.close()
_, msg = communication.logoff_robot_controller(ipaddr, cookies)
print msg







Kildekode/ABB Robot API PC SDK/tests/test_response_time_array_2elem.py

"""
Tests the response time of frontendPCSDK
"""


import sys
import time

import frontendPCSDK.com.communication as communication
import frontendPCSDK.user.user_authorization as user_authorization
import frontendPCSDK.user.user_mastership as user_mastership
import frontendPCSDK.rapid.rapid_datatypes as rapid_datatypes
import frontendPCSDK.rapid.rapid_array as rapid_array


# Gets all the controllers on the network
controllers = communication.discover_controllers_on_network()
# Connects to the specified robot controller
ctrl, _, connected = communication.connect_robot_with_name(controllers, 'RudolfEGM')
if not connected:
    print 'Error connecting to controller'
    sys.exit()
# Logs onto the controller with default user
logon, _ = user_authorization.logon_robot_controller_default(ctrl)
if not logon:
    print 'Error logging on to controller'
    sys.exit()
# Gets the rapid data from controller
_, rapid_array2elem = rapid_datatypes.get_rapid_data(ctrl, 'T_ROB1', 'MainModule', 'arr2elem')
# Get mastership on controller
master, _, mastership = user_mastership.get_master_access_to_controller_rapid(ctrl)
if not master:
    print 'Error getting mastership'
    sys.exit()
for i in range(100):
    start_time = time.clock()
    # Edits the array on controller
    msg = rapid_array.edit_and_write_rapid_data_num(rapid_array2elem, [1, 2])
    stop_time = time.clock()
    if msg != 'Array updated.':
        print 'Error updating array'
        break
    elap_time = stop_time - start_time
    # Writes the time to the specified text file
    with open('output/response_time_array_2elem_pcsdk.txt', 'a+') as f:
        f.write('%d %g\n' % (i, elap_time))
    f.close()
# Release mastership on controller
released, _ = user_mastership.release_and_dispose_master_access(mastership)
if not released:
    print 'Error releasing mastership'
    sys.exit()
logoff, _ = user_authorization.logoff_robot_controller(ctrl)
if not logoff:
    print 'Error logging off'
    sys.exit()







Kildekode/ABB Robot API Robot Web Services/tests/test_response_time_array_4elem.py

"""
Tests the response time of frontendRWS
"""

import sys
import time

import frontendRWS.com.communication as communication
import frontendRWS.rapid.rapid_array as rapid_array


ipaddr = '152.94.0.39'

# Connects to the controller
connected, _, digest_auth, cookies = communication.connect_robot_with_ipaddr_def_user(ipaddr)
if not connected:
    print 'Not connected to controller'
    sys.exit()
for i in range(100):
    # Start timestamp
    start_time = time.clock()
    # Edits the number on the controller
    msg, cookies = rapid_array.edit_and_write_rapid_data_num(ipaddr, cookies, digest_auth, 'T_ROB1',
                                                             'MainModule', 'arr4elem', [1, 2, 1, 2])
    # Stop timestamp
    stop_time = time.clock()
    # Gets the value from the controller in order to see if it is updated
    if msg != 'Array updated.':
        print 'Error updating variable'
        sys.exit()
    # Calculates the time taken
    elap_time = stop_time - start_time
    # Writes the time to the specified text file
    with open('output/response_time_array_4elem_rws.txt', 'a+') as f:
        f.write('%d %g\n' % (i, elap_time))
    f.close()
_, msg = communication.logoff_robot_controller(ipaddr, cookies)
print msg







Kildekode/ABB Robot API PC SDK/tests/test_response_time_array_4elem.py

"""
Tests the response time of frontendPCSDK
"""


import sys
import time

import frontendPCSDK.com.communication as communication
import frontendPCSDK.user.user_authorization as user_authorization
import frontendPCSDK.user.user_mastership as user_mastership
import frontendPCSDK.rapid.rapid_datatypes as rapid_datatypes
import frontendPCSDK.rapid.rapid_array as rapid_array


# Gets all the controllers on the network
controllers = communication.discover_controllers_on_network()
# Connects to the specified robot controller
ctrl, _, connected = communication.connect_robot_with_name(controllers, 'RudolfEGM')
if not connected:
    print 'Error connecting to controller'
    sys.exit()
# Logs onto the controller with default user
logon, _ = user_authorization.logon_robot_controller_default(ctrl)
if not logon:
    print 'Error logging on to controller'
    sys.exit()
# Gets the rapid data from controller
_, rapid_array4elem = rapid_datatypes.get_rapid_data(ctrl, 'T_ROB1', 'MainModule', 'arr4elem')
# Get mastership on controller
master, _, mastership = user_mastership.get_master_access_to_controller_rapid(ctrl)
if not master:
    print 'Error getting mastership'
    sys.exit()
for i in range(100):
    start_time = time.clock()
    # Edits the array on controller
    msg = rapid_array.edit_and_write_rapid_data_num(rapid_array4elem, [1, 2, 1, 2])
    stop_time = time.clock()
    if msg != 'Array updated.':
        print 'Error updating array'
        break
    elap_time = stop_time - start_time
    # Writes the time to the specified text file
    with open('output/response_time_array_4elem_pcsdk.txt', 'a+') as f:
        f.write('%d %g\n' % (i, elap_time))
    f.close()
# Release mastership on controller
released, _ = user_mastership.release_and_dispose_master_access(mastership)
if not released:
    print 'Error releasing mastership'
    sys.exit()
# Logs off the controller
logoff, _ = user_authorization.logoff_robot_controller(ctrl)
if not logoff:
    print 'Error logging off'
    sys.exit()
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"""
The user authorization module has functions for user authentication on the robot controller.
"""


import os

# Path to the folder with DLL
file_path = os.path.realpath(__file__)
temp = file_path.split('frontendPCSDK')
dll_path = temp[0] + 'ABB_PCSDK_DLL\ABB.Robotics.Controllers.PC.dll'

import clr
clr.AddReferenceToFileAndPath(dll_path)

import ABB.Robotics.Controllers as ctrlrs


def logon_robot_controller_default(controller):
    """
    Log onto a controller with a default user after connecting to it.

    Input:
        ABB.Robotics.Controllers.Controller: Controller
    Output:
        Boolean: Indicates if logon is successful
        String: Message with the outcome
    Examples:
        None
    """
    try:
        controller.Logon(ctrlrs.UserInfo.DefaultUser)
        msg = 'Logon successful'
        return True, msg
    except Exception:
        msg = 'Unable to log on:  The operation was not allowed for the given user.'
        return False, msg


def logon_robot_controller_with_username(controller, username, password):
    """
    Log onto a controller, after connecting to it, with a username and password.

    Input:
        ABB.Robotics.Controllers.Controller: Controller
        String: Username
        String: Password
    Output:
        Boolean: Indicates if logon is successful
        String: Message with the outcome
    Examples:
        None
    """
    try:
        controller.Logon(ctrlrs.UserInfo(username, password))
        msg = 'Logon successful'
        return True, msg
    except Exception:
        msg = 'Unable to log on:  The operation was not allowed for the given user.'
        return False, msg


def logoff_robot_controller(controller):
    """
    Log off the robot controller.

    Input:
        ABB.Robotics.Controllers.Controller: Controller
    Output:
        Boolean: Indicates if logoff is successful
        String: Message with the outcome
    Examples:
        None
    """
    try:
        controller.Logoff()
        msg = 'Logoff successful'
        return True, msg
    except Exception, err:
        return False, err







Kildekode/ABB Robot API PC SDK/integrationtests/user_authorization_test.py

"""
Integration test to test user_authorization functionality towards the virtual controller.
RobotStudio must run with the RAPID test program made for the integration tests
"""

import unittest
import sys

import frontendPCSDK.com.communication as com
import frontendPCSDK.user.user_authorization as user_auth


class UserAuthorizationTest(unittest.TestCase):

    controller = None

    # Preparing test
    def setUp(self):
        """ Setting up for test """

        # Setup for all test cases.
        controllers = com.discover_controllers_on_network()
        self.controller, _, connected = com.connect_robot_with_ipaddr(controllers, '127.0.0.1')
        if not connected:
            print 'Couldn\'t connect to controller. Test will not be run.'
            sys.exit()

        # Additional setup for some test cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests logoff_robot_controller with correct input data.':
            is_logged_in, _ = user_auth.logon_robot_controller_default(self.controller)
            if not is_logged_in:
                print 'Couldn\'t log in. Test will not be run.'
                sys.exit()

    # Ending test
    def tearDown(self):
        """ Cleaning after test """

        # Cleanup after specific test cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests logon_robot_controller_default with correct input data.':
            is_logged_off, _ = user_auth.logoff_robot_controller(self.controller)
            if not is_logged_off:
                print 'Couldn\'t log off controller. Test will not be run.'
                sys.exit()
        elif test_desc == 'Tests logon_robot_controller_with_username with correct input data.':
            is_logged_off, _ = user_auth.logoff_robot_controller(self.controller)
            if not is_logged_off:
                print 'Couldn\'t log off controller. Test will not be run.'
                sys.exit()

        # Cleanup for all test cases.
        _, _ = com.disconnect_robot_controller(self.controller)

    # Tests logon_robot_controller_default with correct input data.
    def test_logon_robot_controller_default_correct(self):
        """ Tests logon_robot_controller_default with correct input data. """
        is_logged_in, _ = user_auth.logon_robot_controller_default(self.controller)
        self.assertTrue(is_logged_in)

    # Tests logon_robot_controller_default with correct input data.
    def test_logon_robot_controller_default_incorrect(self):
        """ Tests logon_robot_controller_default with correct input data. """
        is_logged_in, _ = user_auth.logon_robot_controller_default(10)
        self.assertFalse(is_logged_in)

    # Tests logon_robot_controller_with_username with correct input data.
    def test_logon_robot_controller_with_username_correct(self):
        """ Tests logon_robot_controller_with_username with correct input data. """
        is_logged_in, _ = user_auth.logon_robot_controller_with_username(self.controller, 'Default User', 'robotics')
        self.assertTrue(is_logged_in)

    # Tests logon_robot_controller_with_username with incorrect input data.
    def test_logon_robot_controller_with_username_incorrect(self):
        """ Tests logon_robot_controller_with_username with incorrect input data. """
        is_logged_in, _ = user_auth.logon_robot_controller_with_username(self.controller, 'Wrong user', 'robotics')
        self.assertFalse(is_logged_in)
        is_logged_in, _ = user_auth.logon_robot_controller_with_username(10, 'Default User', 'robotics')
        self.assertFalse(is_logged_in)
        is_logged_in, _ = user_auth.logon_robot_controller_with_username(self.controller, 'Default User', 'wrong')
        self.assertFalse(is_logged_in)

    # Tests logoff_robot_controller with correct input data.
    def test_logoff_robot_controller_correct(self):
        """ Tests logoff_robot_controller with correct input data. """
        is_logged_off, _ = user_auth.logoff_robot_controller(self.controller)
        self.assertTrue(is_logged_off)

    # Tests logoff_robot_controller with incorrect input data.
    def test_logoff_robot_controller_incorrect(self):
        """ Tests logoff_robot_controller with incorrect input data. """
        is_logged_off, _ = user_auth.logoff_robot_controller(10)
        self.assertFalse(is_logged_off)
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"""
The user mastership module is a module for setting mastership on controller.
"""


import os

# Path to the folder with DLL
file_path = os.path.realpath(__file__)
temp = file_path.split('frontendPCSDK')
dll_path = temp[0] + 'ABB_PCSDK_DLL\ABB.Robotics.Controllers.PC.dll'

import clr
clr.AddReferenceToFileAndPath(dll_path)

import ABB.Robotics.Controllers as ctrlrs


def is_controller_master(controller):
    """
    Checks if controller is holding mastership

    Input:
        ABB.Robotics.Controllers.Controller: Controller
    Output:
        Boolean: Indicates if master or not
    Examples:
        None
    """
    try:
        return bool(controller.IsMaster)
    except Exception:
        return False


def get_master_access_to_controller_rapid(controller):
    """
    Gets the user access as master on the robot controller. This will make it possible to edit and write RAPID code.
    Remember to call this method before editing and writing data to controller.

    Input:
        ABB.Robotics.Controllers.Controller: Controller
    Output:
        Boolean: Indicates if mastership was successful
        String: Message with the outcome
        ABB.Robotics.Controllers.Mastership OR None: Mastership is returned if successful, None if something went wrong
    Examples:
        None
    """
    try:
        mastership = ctrlrs.Mastership.Request(controller.Rapid)
        msg = 'Got master access to controller'
        return True, msg, mastership
    except Exception, err:
        return False, err, None


def release_and_dispose_master_access(mastership):
    """
    Releases any master access granted on the controller.
    Remember to call this method after editing and writing data to controller.

    Input:
        ABB.Robotics.Controllers.Mastership: Mastership
    Output:
        Boolean: Indicates if mastership was released and disposed
        String: Message with the outcome
    Examples:
        None
    """
    try:
        mastership.Release()
        mastership.Dispose()
        msg = 'Master access was released.'
        return True, msg
    except Exception, err:
        return False, err
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"""
Integration test to test user_mastership functionality towards the virtual controller.
RobotStudio must run with the RAPID test program made for the integration tests
"""

import unittest
import sys

import frontendPCSDK.com.communication as com
import frontendPCSDK.user.user_authorization as user_auth
import frontendPCSDK.user.user_mastership as user_mastership


class UserMastershipTest(unittest.TestCase):

    controller = None
    mastership = None

    # Preparing test
    def setUp(self):
        """ Setting up for test """

        # Setup for all test cases.
        controllers = com.discover_controllers_on_network()
        self.controller, _, connected = com.connect_robot_with_ipaddr(controllers, '127.0.0.1')
        if not connected:
            print 'Couldn\'t connect to controller. Test will not be run.'
            sys.exit()
        is_logged_in, _ = user_auth.logon_robot_controller_default(self.controller)
        if not is_logged_in:
            print 'Couldn\'t log in. Test will not be run.'
            sys.exit()

        # Additional setup for some test cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests release_and_dispose_master_access with correct input data.':
            is_master, _, self.mastership = user_mastership.get_master_access_to_controller_rapid(self.controller)
            if not is_master:
                print 'Couldn\'t get mastership. Test will not be run.'
                sys.exit()
        elif test_desc == 'Tests is_controller_master with correct input data and mastership is true.':
            is_master, _, self.mastership = user_mastership.get_master_access_to_controller_rapid(self.controller)
            if not is_master:
                print 'Couldn\'t get mastership. Test will not be run.'
                sys.exit()

    # Ending test
    def tearDown(self):
        """ Cleaning after test """

        # Additional cleanup after some test cases.
        test_desc = self.shortDescription()
        if test_desc == 'Tests get_master_access_to_controller_rapid with correct input data.':
            is_released, _ = user_mastership.release_and_dispose_master_access(self.mastership)
            if not is_released:
                print 'Couldn\'t release mastership. Test will not run.'
                sys.exit()
        elif test_desc == 'Tests is_controller_master with correct input data and mastership is true.':
            is_released, _ = user_mastership.release_and_dispose_master_access(self.mastership)
            if not is_released:
                print 'Couldn\'t release mastership. Test will not run.'
                sys.exit()

        # Cleanup for all test cases.
        _, _ = user_auth.logoff_robot_controller(self.controller)
        _, _ = com.disconnect_robot_controller(self.controller)

    # Tests get_master_access_to_controller_rapid with correct input data.
    def test_get_master_access_to_controller_rapid_correct(self):
        """ Tests get_master_access_to_controller_rapid with correct input data. """
        is_master, _, self.mastership = user_mastership.get_master_access_to_controller_rapid(self.controller)
        self.assertTrue(is_master)

    # Tests get_master_access_to_controller_rapid with incorrect input data.
    def test_get_master_access_to_controller_rapid_incorrect(self):
        """ Tests get_master_access_to_controller_rapid with incorrect input data. """
        is_master, _, self.mastership = user_mastership.get_master_access_to_controller_rapid(10)
        self.assertFalse(is_master)

    # Tests release_and_dispose_master_access with correct input data.
    def test_release_and_dispose_master_access_correct(self):
        """ Tests release_and_dispose_master_access with correct input data. """
        is_released, _ = user_mastership.release_and_dispose_master_access(self.mastership)
        self.assertTrue(is_released)

    # Tests release_and_dispose_master_access with incorrect input data.
    def test_release_and_dispose_master_access_incorrect(self):
        """ Tests release_and_dispose_master_access with incorrect input data. """
        is_released, _ = user_mastership.release_and_dispose_master_access(10)
        self.assertFalse(is_released)

    # Tests is_controller_master with correct input data and mastership is true.
    def test_is_controller_master_correct_true(self):
        """ Tests is_controller_master with correct input data and mastership is true. """
        is_master = user_mastership.is_controller_master(self.controller)
        self.assertTrue(is_master)

    # Tests is_controller_master with correct input data and mastership is false.
    def test_is_controller_master_correct_false(self):
        """ Tests is_controller_master with correct input data and mastership is false. """
        is_master = user_mastership.is_controller_master(self.controller)
        self.assertFalse(is_master)

    # Tests is_controller_master with incorrect input data.
    def test_is_controller_master_incorrect(self):
        """ Tests is_controller_master with incorrect input data. """
        is_master = user_mastership.is_controller_master(10)
        self.assertFalse(is_master)







RobotStudio/Solutions/Rudolf/Backups/IRB_140_6kg_0.81m/BACKINFO/backinfo.txt

#
# Generated backup file, do not edit.
#
# Originally at: C:\Users\Marius Vasshus\Google Drive\Master Thesis\RobotStudio\Solutions\Rudolf\Backups\IRB_140_6kg_0.81m_tmp
# 16-04-05  10:41:41
#
>>SYSTEM_ID:
VIRTUAL_USE

>>PRODUCTS_ID:
RobotWare Version: 6.02.1029

  RobotWare Base
  English
  Drive System IRB 120/140/260/360/910SC/1200/1400/1520/1600
  ADU-790A in position X3
  ADU-790A in position Y3
  ADU-790A in position Z3
  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,Initial_Test_Prog,)
SYSMOD\user.sys @ user.sys
PROGMOD\MainModule.mod @ mainmodule.mod
SYSMOD\LINKEDM.sys @ linkedm.sys
PROGMOD\CalibData.mod @ calibdata.mod


>>EOF:
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0 0.88132
1 0.223841
2 0.214813
3 0.209625
4 0.210902
5 0.213162
6 0.24474
7 0.212601
8 0.210002
9 0.222454
10 0.229375
11 0.210403
12 0.218665
13 0.227765
14 0.21345
15 0.234728
16 0.22212
17 0.211374
18 0.213192
19 0.21253
20 0.209958
21 0.221112
22 0.209047
23 0.221114
24 0.213059
25 0.225349
26 0.213171
27 0.215654
28 0.213777
29 0.271297
30 0.219465
31 0.2115
32 0.223031
33 0.2146
34 0.226274
35 0.213426
36 0.252305
37 0.212421
38 0.212462
39 0.217053
40 0.208749
41 0.216889
42 0.209928
43 0.216714
44 0.211448
45 0.235731
46 0.209741
47 0.216896
48 0.211641
49 0.22415
50 0.222566
51 0.213752
52 0.212574
53 0.244787
54 0.209937
55 0.209221
56 0.244515
57 0.211811
58 0.214911
59 0.223708
60 0.23813
61 0.225405
62 0.210064
63 0.214009
64 0.213655
65 0.211411
66 0.212548
67 0.259748
68 0.220661
69 0.224789
70 0.21438
71 0.213754
72 0.210344
73 0.214175
74 0.214218
75 0.249366
76 0.235455
77 0.211925
78 0.2177
79 0.215724
80 0.222358
81 0.214156
82 0.213749
83 0.214164
84 0.219412
85 0.218181
86 0.212665
87 0.21314
88 0.216166
89 0.211324
90 0.223218
91 0.210038
92 0.21108
93 0.219475
94 0.21233
95 0.219033
96 0.208535
97 0.241044
98 0.210622
99 0.212834






Kildekode/ABB Robot API Robot Web Services/tests/output/connection_time_rws.txt

0 0.0435578
1 0.0167885
2 0.027067
3 0.0205109
4 0.0187687
5 0.0208188
6 0.0239455
7 0.0232024
8 0.0194045
9 0.0183757
10 0.0395218
11 0.0224958
12 0.021355
13 0.0184675
14 0.020769
15 0.0225199
16 0.0180159
17 0.0222967
18 0.01634
19 0.0185871
20 0.0200311
21 0.0433469
22 0.0169214
23 0.0179446
24 0.0211765
25 0.0203118
26 0.0163805
27 0.0399565
28 0.0244078
29 0.0205971
30 0.0268571
31 0.0204883
32 0.0419414
33 0.0190607
34 0.017006
35 0.017198
36 0.0188719
37 0.0215234
38 0.0405651
39 0.0177645
40 0.0210954
41 0.01531
42 0.0224214
43 0.0230095
44 0.0190633
45 0.0171785
46 0.0237007
47 0.0298437
48 0.0206387
49 0.0164985
50 0.0181103
51 0.0159356
52 0.0153295
53 0.0212632
54 0.0188052
55 0.0168141
56 0.0180252
57 0.0195236
58 0.0153013
59 0.0226328
60 0.0184778
61 0.0181529
62 0.0252771
63 0.016497
64 0.0228365
65 0.0444564
66 0.0155846
67 0.0203385
68 0.0255209
69 0.018136
70 0.0208881
71 0.0530707
72 0.0174438
73 0.0188211
74 0.0180359
75 0.0192352
76 0.0232014
77 0.0177096
78 0.0253028
79 0.0208747
80 0.022894
81 0.0168429
82 0.0374636
83 0.0177085
84 0.0205099
85 0.0234369
86 0.0222443
87 0.0813406
88 0.0170594
89 0.0191079
90 0.0181062
91 0.017025
92 0.0455032
93 0.0174663
94 0.0172185
95 0.0205607
96 0.0198797
97 0.0192147
98 0.0404676
99 0.0213576







Kildekode/ABB Robot API PC SDK/tests/output/flower_time_pcsdk.txt

141.010
135.573
135.439







Kildekode/ABB Robot API Robot Web Services/tests/output/flower_time_rws.txt

161.399
164.685
165.718







Kildekode/ABB Robot API PC SDK/tests/output/response_time_array_2elem_pcsdk.txt

0 0.0555688
1 0.00966994
2 0.00760191
3 0.00912702
4 0.00794316
5 0.0106444
6 0.0339674
7 0.00686553
8 0.0071098
9 0.00831161
10 0.00745772
11 0.00839371
12 0.00975307
13 0.00728632
14 0.00812379
15 0.0100856
16 0.00926608
17 0.00780204
18 0.00983466
19 0.00682858
20 0.00899873
21 0.00904799
22 0.00683782
23 0.0104366
24 0.00685989
25 0.00681114
26 0.031414
27 0.0106054
28 0.00684757
29 0.00854407
30 0.00637495
31 0.00758601
32 0.00700203
33 0.00891919
34 0.0100076
35 0.00762552
36 0.0119283
37 0.00989881
38 0.009146
39 0.00707593
40 0.00956269
41 0.0105813
42 0.00789031
43 0.0125262
44 0.00980284
45 0.0309429
46 0.0093097
47 0.0345925
48 0.00898846
49 0.01166
50 0.00997783
51 0.00882682
52 0.00871957
53 0.0119258
54 0.0101518
55 0.00768607
56 0.00639035
57 0.00774201
58 0.00740178
59 0.00640882
60 0.00903721
61 0.0325316
62 0.00660947
63 0.00872521
64 0.00661922
65 0.00709491
66 0.00757164
67 0.00712878
68 0.00699536
69 0.00910085
70 0.00776048
71 0.00831469
72 0.00719549
73 0.0109846
74 0.00660741
75 0.00930816
76 0.00655507
77 0.00633441
78 0.00650632
79 0.00899667
80 0.00636264
81 0.00766862
82 0.00847582
83 0.0367426
84 0.00703333
85 0.0153614
86 0.0153398
87 0.00712622
88 0.00797908
89 0.00959758
90 0.0102447
91 0.0138086
92 0.00971356
93 0.00637701
94 0.0109898
95 0.0101636
96 0.00650991
97 0.0118596
98 0.00649298
99 0.0373194







Kildekode/ABB Robot API Robot Web Services/tests/output/response_time_array_2elem_rws.txt

0 0.0250754
1 0.030772
2 0.0217368
3 0.0207644
4 0.0228986
5 0.0277875
6 0.0439868
7 0.021644
8 0.0229853
9 0.0260417
10 0.0216121
11 0.0221556
12 0.0270182
13 0.0569743
14 0.0198007
15 0.0283858
16 0.02383
17 0.0241815
18 0.0267529
19 0.0203421
20 0.0447822
21 0.0240029
22 0.027554
23 0.0315274
24 0.025174
25 0.0192357
26 0.0227098
27 0.0535849
28 0.0226949
29 0.0229746
30 0.0253726
31 0.0237972
32 0.0258349
33 0.0362371
34 0.049238
35 0.0234231
36 0.0248271
37 0.0386551
38 0.0328877
39 0.0361581
40 0.0567218
41 0.0345678
42 0.0351354
43 0.0342225
44 0.037482
45 0.056551
46 0.0348295
47 0.0384488
48 0.0338114
49 0.0317742
50 0.0552655
51 0.0329868
52 0.0440125
53 0.0337216
54 0.061955
55 0.0299114
56 0.0332623
57 0.0395362
58 0.0361884
59 0.0577559
60 0.0383647
61 0.0339833
62 0.0373343
63 0.0354238
64 0.0699536
65 0.0510633
66 0.131392
67 0.0422754
68 0.0311738
69 0.0372244
70 0.0385781
71 0.0565115
72 0.0383067
73 0.0355787
74 0.0339643
75 0.0353801
76 0.087168
77 0.034244
78 0.0333537
79 0.0425951
80 0.0537373
81 0.0437246
82 0.034906
83 0.0242298
84 0.0250282
85 0.0258842
86 0.0543408
87 0.0573063
88 0.0205807
89 0.025547
90 0.0295866
91 0.0499061
92 0.0226687
93 0.0251924
94 0.029896
95 0.0211113
96 0.0235016
97 0.0244309
98 0.0492482
99 0.0277634







Kildekode/ABB Robot API PC SDK/tests/output/response_time_array_4elem_pcsdk.txt

0 0.0239757
1 0.00835985
2 0.00766554
3 0.0115281
4 0.00696868
5 0.00894485
6 0.00671826
7 0.00753931
8 0.00639651
9 0.00749312
10 0.0070749
11 0.0071257
12 0.00913574
13 0.0329755
14 0.00698869
15 0.00934357
16 0.0068876
17 0.0070903
18 0.00651094
19 0.0068409
20 0.00705283
21 0.00676752
22 0.0131574
23 0.0100379
24 0.0160983
25 0.00727965
26 0.00976538
27 0.00736535
28 0.00713289
29 0.00925479
30 0.00663769
31 0.00685835
32 0.00822694
33 0.0316043
34 0.00722987
35 0.00964633
36 0.00654173
37 0.00743001
38 0.00923427
39 0.00628874
40 0.0167972
41 0.0111417
42 0.00840039
43 0.014003
44 0.00663769
45 0.00651197
46 0.00812072
47 0.00692301
48 0.00949803
49 0.00835831
50 0.00862515
51 0.0065017
52 0.0399139
53 0.0114993
54 0.0105705
55 0.00757882
56 0.00626462
57 0.00777895
58 0.00665103
59 0.00646989
60 0.00937282
61 0.0186969
62 0.0156908
63 0.00890174
64 0.00673519
65 0.00666284
66 0.00623794
67 0.0100533
68 0.00629695
69 0.00631851
70 0.0350959
71 0.00657509
72 0.00650581
73 0.00888019
74 0.00727195
75 0.00883452
76 0.00682961
77 0.00634314
78 0.00637547
79 0.00650786
80 0.0088925
81 0.0067706
82 0.0115158
83 0.00876421
84 0.00759729
85 0.00677522
86 0.00862669
87 0.00781487
88 0.00748389
89 0.00794727
90 0.00888942
91 0.0302912
92 0.0232589
93 0.00985108
94 0.00641241
95 0.0074921
96 0.012227
97 0.00785028
98 0.00711595
99 0.00655251







Kildekode/ABB Robot API Robot Web Services/tests/output/response_time_array_4elem_rws.txt

0 0.0485437
1 0.0220129
2 0.0232311
3 0.025957
4 0.0239485
5 0.0212196
6 0.0237325
7 0.0483194
8 0.0233322
9 0.0248204
10 0.026951
11 0.0237012
12 0.0215167
13 0.028295
14 0.0439365
15 0.0218785
16 0.0223198
17 0.0268782
18 0.0254726
19 0.023693
20 0.0242939
21 0.023907
22 0.0443214
23 0.0238449
24 0.0290057
25 0.023928
26 0.0234297
27 0.0220889
28 0.0213006
29 0.0446575
30 0.025663
31 0.0239342
32 0.0247988
33 0.0287866
34 0.0231537
35 0.0294085
36 0.0482045
37 0.0297344
38 0.0229012
39 0.0345442
40 0.0264374
41 0.0226277
42 0.0473572
43 0.0238177
44 0.0203221
45 0.0220052
46 0.0250826
47 0.0270886
48 0.0260463
49 0.0209902
50 0.0510227
51 0.0255049
52 0.0231316
53 0.0377545
54 0.034184
55 0.0235221
56 0.0464418
57 0.0262485
58 0.0250159
59 0.0217579
60 0.0275586
61 0.0231588
62 0.0206525
63 0.0448494
64 0.0319671
65 0.0210251
66 0.0222895
67 0.0277444
68 0.025352
69 0.0257066
70 0.0464905
71 0.0255563
72 0.0227129
73 0.0224019
74 0.0223516
75 0.0245007
76 0.0225779
77 0.058034
78 0.0259324
79 0.0208003
80 0.0223254
81 0.0222515
82 0.029602
83 0.0235344
84 0.0469134
85 0.0279235
86 0.0258739
87 0.0235452
88 0.0200891
89 0.0231937
90 0.0269823
91 0.0426536
92 0.0223588
93 0.0273359
94 0.0237084
95 0.0217317
96 0.023303
97 0.0266554
98 0.0234246
99 0.0444861







Kildekode/ABB Robot API PC SDK/tests/output/response_time_pcsdk.txt

0 0.0182653
1 0.00950778
2 0.033189
3 0.0143741
4 0.00648887
5 0.00903157
6 0.0064781
7 0.00648785
8 0.00833368
9 0.0108625
10 0.00702205
11 0.00687426
12 0.00666745
13 0.00835677
14 0.0103068
15 0.00772764
16 0.00677522
17 0.00967456
18 0.00652377
19 0.00653249
20 0.0081397
21 0.00772764
22 0.0327959
23 0.00771532
24 0.00734482
25 0.0101472
26 0.0100368
27 0.0070867
28 0.00629849
29 0.00642216
30 0.00772097
31 0.00691069
32 0.0101205
33 0.00685014
34 0.00788004
35 0.0117811
36 0.0118283
37 0.00883811
38 0.00876319
39 0.0116979
40 0.00897307
41 0.00639548
42 0.0288148
43 0.00731301
44 0.0121531
45 0.00828698
46 0.00645655
47 0.010569
48 0.00677316
49 0.00685065
50 0.00765426
51 0.00891046
52 0.00645193
53 0.00656893
54 0.00647194
55 0.00884016
56 0.0140544
57 0.00882682
58 0.00636469
59 0.00908802
60 0.0068876
61 0.00742128
62 0.00870418
63 0.0343646
64 0.00662127
65 0.0114634
66 0.0110236
67 0.009341
68 0.00688503
69 0.00653352
70 0.00648169
71 0.00695431
72 0.00862258
73 0.00793495
74 0.00766247
75 0.00754547
76 0.0089859
77 0.00906749
78 0.00732173
79 0.00690248
80 0.00837268
81 0.00642678
82 0.00852919
83 0.0303851
84 0.00677881
85 0.0071216
86 0.0138527
87 0.00714674
88 0.00712827
89 0.00911008
90 0.00673006
91 0.00767119
92 0.00821462
93 0.00861745
94 0.0062323
95 0.00638214
96 0.00636007
97 0.00982491
98 0.0193917
99 0.00673827







Kildekode/ABB Robot API Robot Web Services/tests/output/response_time_rws.txt

0 0.0118534
1 0.0100625
2 0.0101195
3 0.00932407
4 0.0126935
5 0.0107368
6 0.00915575
7 0.0162199
8 0.0100081
9 0.0123866
10 0.00983979
11 0.0125446
12 0.00922914
13 0.0101492
14 0.0395511
15 0.0113736
16 0.0130332
17 0.0121331
18 0.0120715
19 0.0113095
20 0.0104084
21 0.011251
22 0.0172313
23 0.0100014
24 0.0116158
25 0.0124353
26 0.0114095
27 0.0122316
28 0.0356321
29 0.0108979
30 0.00946006
31 0.0121623
32 0.00913728
33 0.0098947
34 0.0123748
35 0.011036
36 0.00990856
37 0.0101928
38 0.0159515
39 0.0121269
40 0.00996603
41 0.011876
42 0.0117657
43 0.0335333
44 0.0161881
45 0.0101508
46 0.0133888
47 0.0105967
48 0.00944312
49 0.0106506
50 0.0100753
51 0.0100635
52 0.0144459
53 0.0153947
54 0.0122532
55 0.00974691
56 0.0104853
57 0.0117087
58 0.032002
59 0.0214972
60 0.0105731
61 0.0109231
62 0.0092122
63 0.0102873
64 0.0114603
65 0.0120551
66 0.0253623
67 0.0264399
68 0.0199582
69 0.0474825
70 0.0280045
71 0.0229725
72 0.0243139
73 0.0198946
74 0.0324531
75 0.0611063
76 0.0247645
77 0.0227847
78 0.0235873
79 0.023733
80 0.0201974
81 0.0258985
82 0.0231075
83 0.04493
84 0.0272091
85 0.0228878
86 0.0203765
87 0.0217466
88 0.0287219
89 0.0230007
90 0.0433305
91 0.0213473
92 0.0266298
93 0.0215321
94 0.0221166
95 0.0195616
96 0.0231465
97 0.0269505
98 0.0512234
99 0.0229171







RobotStudio/Solutions/Rudolf/Systems/IRB_140_6kg_0.81m/INTERNAL/RAPID/PRG1/tsknam.txt

T_ROB1






RobotStudio/Solutions/Rudolf/Systems/IRB_140_6kg_0.81m/netconfig.db





RobotStudio/Solutions/Rudolf/Systems/IRB_140_6kg_0.81m/Registry.db





RobotStudio/Solutions/Rudolf/Backups/IRB_140_6kg_0.81m/SYSPAR/EIO.cfg

EIO:CFG_1.0:6:1::







RobotStudio/Solutions/Rudolf/Backups/IRB_140_6kg_0.81m/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"







RobotStudio/Solutions/Rudolf/Backups/IRB_140_6kg_0.81m/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 \
      -optimized_start_from_finepoint 1

      -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
#
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"
#
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"

      -name "rob1_accuracy_mode" -mode_id 4\
      -use_motion_process_mode_type "rob1_accuracy_mode" -world_acc_factor 1
#
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
#
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" -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

      -name "mains_no_rectifier" -u_tolerance_min 0 -u_tolerance_max 0
#
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_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 "LOCKED" -valid_com_offset  -valid_cal_offset 

      -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 
#
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







RobotStudio/Solutions/Rudolf/Backups/IRB_140_6kg_0.81m/SYSPAR/PROC.cfg

PROC:CFG_1.0:6:0::







RobotStudio/Solutions/Rudolf/Backups/IRB_140_6kg_0.81m/SYSPAR/SIO.cfg

SIO:CFG_1.0:6:1::
#
COM_PHY_CHANNEL:

      -Name "COM1" -Connector "COM1"
#
COM_TRP:

      -Name "TCPIP1" -Type "TCP/IP" -PhyChannel ""
#
ETHERNET_PORT:

      -Name "X2"

      -Name "X3"

      -Name "X4"

      -Name "X5"

      -Name "X6"
#
STATIC_VLAN:

      -Name "X5" -Interface "LAN3"
#
DNSC:

     
      -Name "DNSC"







RobotStudio/Solutions/Rudolf/Backups/IRB_140_6kg_0.81m/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"







Kildekode/ABB Robot API PC SDK/.flake8

[flake8]
max-line-length = 121
max-complexity = 10






Kildekode/ABB Robot API Robot Web Services/.flake8

[flake8]
max-line-length = 121
max-complexity = 10






RobotStudio/Solutions/Rudolf/Backups/IRB_140_6kg_0.81m/BACKINFO/system.guid

{ED1A7D08-A966-4388-BDA6-8B7E4BBE4B52}






RobotStudio/Solutions/Rudolf/Systems/IRB_140_6kg_0.81m/INTERNAL/system.guid

{ED1A7D08-A966-4388-BDA6-8B7E4BBE4B52}






RobotStudio/Solutions/Rudolf/Backups/IRB_140_6kg_0.81m/BACKINFO/template.guid

{A1C450D9-8B9C-4B5E-9199-F61D2B2EA34F}






RobotStudio/Solutions/Rudolf/Systems/IRB_140_6kg_0.81m/INTERNAL/template.guid

{A1C450D9-8B9C-4B5E-9199-F61D2B2EA34F}






RobotStudio/Solutions/Rudolf/Backups/IRB_140_6kg_0.81m/BACKINFO/key.id





RobotStudio/Solutions/Rudolf/Systems/IRB_140_6kg_0.81m/INTERNAL/key.id





RobotStudio/Solutions/Rudolf/Backups/IRB_140_6kg_0.81m/BACKINFO/program.id

C:\Users\Marius Vasshus\AppData\Local\ABB Industrial IT\Robotics IT\RobotWare\RobotWare_6.02.1029







RobotStudio/Solutions/Rudolf/Systems/IRB_140_6kg_0.81m/INTERNAL/program.id

C:\Users\Marius Vasshus\AppData\Local\ABB Industrial IT\Robotics IT\RobotWare\RobotWare_6.02.1029
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RobotStudio/Solutions/Rudolf/RAPID Programs/Initial_Test_Prog/CalibData.mod

MODULE CalibData
	PERS tooldata UISpenholder:=[TRUE,[[0,0,110],[1,0,0,0]],[1,[0,0,1],[1,0,0,0],0,0,0]];
	TASK PERS wobjdata wobjTable:=[FALSE,TRUE,"",[[148.205165694,556.699123074,10],[1,0,0,0]],[[0,0,0],[1,0,0,0]]];
ENDMODULE






RobotStudio/Solutions/Rudolf/Backups/IRB_140_6kg_0.81m/RAPID/TASK1/PROGMOD/CalibData.mod

MODULE CalibData
	PERS tooldata UISpenholder:=[TRUE,[[0,0,110],[1,0,0,0]],[1,[0,0,1],[1,0,0,0],0,0,0]];
	TASK PERS wobjdata wobjTable:=[FALSE,TRUE,"",[[148.205165694,556.699123074,10],[1,0,0,0]],[[0,0,0],[1,0,0,0]]];
ENDMODULE






RobotStudio/Solutions/Rudolf/RAPID Programs/Draw_Flower_Prog/CalibData.mod

MODULE CalibData
	PERS tooldata UISpenholder:=[TRUE,[[0,0,110],[1,0,0,0]],[1,[0,0,1],[1,0,0,0],0,0,0]];
	TASK PERS wobjdata wobjTable:=[FALSE,TRUE,"",[[148.205165694,556.699123074,10],[1,0,0,0]],[[0,0,0],[1,0,0,0]]];
ENDMODULE






RobotStudio/Solutions/Rudolf/RAPID Programs/Integration_Test_Python_Prog/CalibData.mod

MODULE CalibData
	PERS tooldata UISpenholder:=[TRUE,[[0,0,110],[1,0,0,0]],[1,[0,0,1],[1,0,0,0],0,0,0]];
	TASK PERS wobjdata wobjTable:=[FALSE,TRUE,"",[[148.205165694,556.699123074,10],[1,0,0,0]],[[0,0,0],[1,0,0,0]]];
ENDMODULE






RobotStudio/Solutions/Rudolf/RAPID Programs/Initial_Test_Prog/MainModule.mod

MODULE MainModule
    CONST robtarget Target_10:=[[100,0,30],[0,1,0,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]];
	CONST robtarget Target_30:=[[-100,0,30],[0,1,0,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]];
    
    PROC Main()
        Path_10;
    ENDPROC
    
	PROC Path_10()
	    MoveL Target_10,v1000,z100,UISpenholder\WObj:=wobjTable;
	    MoveL Target_30,v1000,z100,UISpenholder\WObj:=wobjTable;
	    MoveL Target_10,v1000,z100,UISpenholder\WObj:=wobjTable;
	ENDPROC
ENDMODULE






RobotStudio/Solutions/Rudolf/Backups/IRB_140_6kg_0.81m/RAPID/TASK1/PROGMOD/MainModule.mod

MODULE MainModule

    CONST robtarget Target_10:=[[0,0,70],[0,1,0,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]];
    CONST jointtarget jCalib:= [[0,0,0,0,10,0],[9E9,9E9,9E9,9E9,9E9,9E9]];
    
    VAR speeddata speed := v10;
    VAR zonedata zone := z0;
    VAR num x := 0;
    VAR num y := 0;
    VAR num z := 30;
    VAR bool sim_started := FALSE;
    VAR bool run := TRUE;
    VAR bool drawing := FALSE;
    VAR bool new_point := FALSE;
    
    PROC Main()
        MoveAbsJ jCalib,v100,zone,UISpenholder\WObj:=wobjTable;
        sim_started := TRUE;
        MoveL Target_10, speed, zone, UISpenholder\WObj:=wobjTable;
        WHILE run DO
            IF new_point THEN
                drawing := TRUE;
                MoveL Offs(Target_10, x, y, z), speed, zone, UISpenholder\WObj:=wobjTable;
                drawing := FALSE;
                new_point := FALSE;
            ENDIF
        ENDWHILE
        sim_started := FALSE;
    ENDPROC
ENDMODULE






RobotStudio/Solutions/Rudolf/RAPID Programs/Draw_Flower_Prog/MainModule.mod

MODULE MainModule

    CONST robtarget Target_10:=[[0,0,70],[0,1,0,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]];
    CONST jointtarget jCalib:= [[0,0,0,0,10,0],[9E9,9E9,9E9,9E9,9E9,9E9]];
    
    VAR speeddata speed := v500;
    VAR zonedata zone := z0;
    VAR num x := 0;
    VAR num y := 0;
    VAR num z := 30;
    VAR bool sim_started := FALSE;
    VAR bool run := TRUE;
    VAR bool drawing := FALSE;
    VAR bool new_point := FALSE;
    
    PROC Main()
        MoveAbsJ jCalib,v100,zone,UISpenholder\WObj:=wobjTable;
        sim_started := TRUE;
        MoveL Target_10, speed, zone, UISpenholder\WObj:=wobjTable;
        WHILE run DO
            IF new_point THEN
                drawing := TRUE;
                MoveL Offs(Target_10, x, y, z), speed, zone, UISpenholder\WObj:=wobjTable;
                drawing := FALSE;
                new_point := FALSE;
            ENDIF
        ENDWHILE
        sim_started := FALSE;
    ENDPROC
ENDMODULE






RobotStudio/Solutions/Rudolf/RAPID Programs/Integration_Test_Python_Prog/MainModule.mod

MODULE MainModule
    ! DO NOT EDIT THIS PROGRAM.
    
    ! Constants checked when integration testing in Python
    CONST num const_number := 1000;
    CONST bool const_boolean := TRUE;
    CONST jointtarget const_jtarget := [[0,0,0,10,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]];
    CONST robtarget const_rtarget := [[10,10,10],[0,0,1,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]];
    CONST speeddata const_basespeed := v10;
    CONST speeddata const_speed := [20,1000,5000,1000];
    CONST tooldata const_tool := [TRUE,[[10,10,10],[0,0,1,0]],[1,[0,0,1],[1,0,0,0],0,0,0]];
    CONST wobjdata const_wobj := [FALSE,TRUE,"",[[10,10,10],[1,0,0,0]],[[10,10,10],[1,0,0,0]]];
    CONST zonedata const_basezone := z0;
    CONST zonedata const_zone := [FALSE,0.3,0.3,0.3,0.5,0.3,0.5];
    
    ! Variables edited when integration testing in Python
    VAR num var_number := 0;
    VAR bool var_boolean := TRUE;
    VAR num var_array{3};
    VAR jointtarget var_jtarget := [[0,0,0,10,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]];
    VAR robtarget var_rtarget := [[10,10,10],[0,0,1,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]];
    VAR speeddata var_basespeed := v10;
    VAR speeddata var_speed := [20,1000,5000,1000];
    VAR tooldata var_tool := [TRUE,[[10,10,10],[0,0,1,0]],[1,[0,0,1],[1,0,0,0],0,0,0]];
    VAR wobjdata var_wobj := [FALSE,TRUE,"",[[10,10,10],[1,0,0,0]],[[10,10,10],[1,0,0,0]]];
    VAR zonedata var_basezone := z0;
    VAR zonedata var_zone := [FALSE,0.3,0.3,0.3,0.5,0.3,0.5];
ENDMODULE






RobotStudio/Solutions/Rudolf/RAPID Programs/Initial_Test_Prog/Module1.mod

MODULE Module1
    CONST robtarget Target_10:=[[100,0,30],[0,1,0,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]];
	CONST robtarget Target_30:=[[-100,0,30],[0,1,0,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]];
    
    PROC Main()
        Path_10;
    ENDPROC
    
	PROC Path_10()
	    MoveL Target_10,v1000,z100,UISpenholder\WObj:=wobjTable;
	    MoveL Target_30,v1000,z100,UISpenholder\WObj:=wobjTable;
	    MoveL Target_10,v1000,z100,UISpenholder\WObj:=wobjTable;
	ENDPROC
ENDMODULE
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RobotStudio/Solutions/Rudolf/Backups/IRB_140_6kg_0.81m/BACKINFO/license/virtual.abb.robotics.robotware.rlf
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RobotStudio/Solutions/Rudolf/Backups/IRB_140_6kg_0.81m/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






RobotStudio/Solutions/Rudolf/Backups/IRB_140_6kg_0.81m/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






RobotStudio/Solutions/Rudolf/Systems/IRB_140_6kg_0.81m/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







RobotStudio/Solutions/Rudolf/Systems/IRB_140_6kg_0.81m/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







RobotStudio/Solutions/Rudolf/Backups/IRB_140_6kg_0.81m/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
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