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Cutyaumm

e HoBbIN (PYHKLKMOHAN JTIOMaeT cTapbIn
O  Unu cTapbin PyHKUMOHaN beccrnegHo ncyesaet
e QA neperpyxeH
o wunu QA oTcyTcTByeT
e “Bce cnomanock! *** ***I”
o B MArkon popme: “A yxxe 3akasan sam nuuyy”
e "OTO Bcerga Tak paborano!"
o ecnu pasobpatbca: "OTo cnomanoch ABa Mecsila Hasag. A Hanucan B YaTuk, HO
MHE HUKTO He oTBeTun"
e Komanga BcTana, noToMy YTO OCHOBHAasd BeTKa pa3paboTku pasrnomaHa
@) d BMHOBHUK yexaJl Ha banu

e HeoxugaHHO nepen pennusom Bce y3Hanu 4to oung soeines 3a 100 m6

o 3a 100 mb oH BbINe3 Tpu MmecsLa Ha3ag u cendac secut 150 mo6
O  MapKEeTUHT yXe 3aKkynun Tpaduk
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O  Unu cTapbin PyHKUMOHaN beccrnegHo ncyesaet
e QA neperpyxeH
o wunu QA oTcyTcTByeT
e “Bce cnomanock! *** ***I”
o B MArkon popme: “A yxxe 3akasan sam nuuyy”
e "OTO Bcerga Tak paborano!"
o ecnu pasobpatbca: "OTo cnomanoch ABa Mecsila Hasag. A Hanucan B YaTuk, HO
MHE HUKTO He oTBeTun"

e Komanpga BcTana, noToMy YTO OCHOBHas! BeTKa pa3paboTku pasnomaHa
O d BMHOBHUK yexaJl Ha Bann

e HeoxugaHHO nepen pennusom Bce y3Hanu 4to oung soeines 3a 100 m6
o 3a 100 mb oH BbINe3 Tpu MmecsLa Ha3ag u cendac secut 150 mo6
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MO KYCO4YKAM!
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UeTblpe Kyco4ka

OTan 1. HenpepbiBHas nHTerpauuns
OTan 2. HTerpaunoHHOe TeCTMPOBaAHME
OTan 3. TeCcTMpoBaHME CKPMHLLIOTAMMU
OT1an 4. Performance-tecTnpoBaHue
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STAIT 1

HenpepbiBHaaA nHTerpauuns




HenpepbiBHaga nHterpauns. Continuous Integration

e CpenaTb YTO-TO MO PaCnMCaHUIO UK NO KakoMy-nnbo cobbITUIO
o CobpaTb HOYHYIO cOopky 1 3annTb B HockeyApp
o [lporHatb TECTbI Ha KaXabll KOMMUT B PENO3NTOPUN

e XpaHuTt Gunabl, pesynsraTbl TECTOB U METPUKN
e MHOXECTBO roTOBbIX PeLUEHUN

& unity cLouD BUILD
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[1pouecc

1. KoMMUT B penosntopuu

2. Continuous Integration

a. Unity Test Runner Edit Mode TecTbl (Unit-TecThl)
Unity Test Runner Play Mode TecTbl (IHTerpaumMoHHble TECTbI B peakTope)
Cbopka 6unga ana kaxaon nnatgopmbl (WebGL, Android, iOS)
Unity Test Runner Play Mode mecmebi (MHMezpauyuoHHbIe Ha ycmpoucmee)
[ennon (no TpeboBaHuto)

O Q0 T
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Pe3ynbTraTthl NepBOro arana.
HenpepbiBHas MHTerpauns

OcHoBHasa BeTKa Bcerga B paboyemM COCTOSIHUM

HeT ownbok B pegaktope

bung ansg kaxxgown nnatopmel

3HaeMm Korga bung Bbilen 3a npeaensl HeobXoaANMbIX pa3smMepoB
NcTopus 3 cobpaHHbIx 61UnaoB no3BosisieT ObICTPO CPABHUTL pPasfnnyHble
6unabl mexay cobon
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I TAIl 2

VIHTerpaunMoHHOE TECTUPOBAHUE




VIHTerpaynoHHOe TeCTUpoOBaHME

B3aumooencrteme moaynen

busHec-norunka

Mo>XHO NpoBOAUTL Ha pearnbHbIX YCTPOUCTBAX
[lononHeHue K py4yHOMY TECTUPOBAHUIO U unit-tectam

De"E Y

MOSCOw 2018

crazy panda



Unity Test Runner

TestRunner | =
. )
I Run All | Run Selected l Rerun Failed | l Run all in player (Android)
G 1 <No categories ava 'I V2 ] @0 | (@] [
¥  TestingTests
¥  Assembly-CSharp.dll

PlaymodeTests

v PlaymodeTestsSimplePasses

v PlaymodeTestsWithEnumeratorPasses
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TecT-keunc. Urpa BFG.

est
ree-to-play

SEUY™
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[lpumep TecTa

[ UnityTest |
public IEnumerator ShopWindowTest()
{

/[ -=> .. cosgaHne gameProvider, viewProvider

yield return gameProvider.StartWithCustomScene( "TestFrameworkExample" );
yield return viewProvider.ClickButton< ViewMainMenuExample >( "Shop" );
yield return viewProvider.WaitView< ViewShopExample >();

yield return viewProvider.ClickButton< ViewShopExample >( "Close" );

yield return gameProvider.CleanUpGame();

! :? &
MOSCcow 2018 m
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3anycK CLEHbI

[ UnityTest ]
public IEnumerator ShopWindowTest()
{

/[ -=> .. cosgaHmne gameProvider, viewProvider

yield return gameProvider.StartWithCustomScene( "TestFrameworkExample" );
yield return viewProvider.ClickButton< ViewMainMenuExample >( "Shop" );
yield return viewProvider.WaitView< ViewShopExample >();

yield return viewProvider.ClickButton< ViewShopExample >( "Close" );

yield return gameProvider.CleanUpGame();

D ev MOSCOH;OW
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TestElement - nomeyaem nons

public class ViewShopExample : MonoBehaviour

{
[ SerializeField ]
[ TestElement( "Close" ) ]
private Button _closeButton;
[ TestElement( "OffersCount" ) ]
private int _offersCount;

}

I/l ncnonb3oBaHue
viewProvider.ClickButton< ViewShopExample >( "Close" )

viewProvider.GetElementFromView< ViewShopExample, int >( "OffersCount" )

viewProvider.GetElementByName< ViewShopExample, int >( "_offersCount" )

MOSCcow 2018
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Haxumaem Ha KHOMKY

[ UnityTest ]
public IEnumerator ShopWindowTest()
{

/[ -=> .. cosgaHmne gameProvider, viewProvider

yield return gameProvider.StartWithCustomScene( "TestFrameworkExample" );
yield return viewProvider.ClickButton< ViewMainMenuExample >( "Shop" );
yield return viewProvider.WaitView< ViewShopExample >();

yield return viewProvider.ClickButton< ViewShopExample >( "Close" );

yield return gameProvider.CleanUpGame();

D ev MOSCOH;OI&
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CnocoObl HaxaTtb Ha kHornky B Unity Ul

e BHewHunun - APl onepaunoHHon cuctembl
o PaboTaeT He TONbKO Ha KHOMKK, HO U Ha BCEe MPUIioXXeHue
o [nga kaxgoun nnatdpopMbl HY>XXHO NucaTb peanusauuto
e BHyTpeHHUN - Bbi3biBaeM cobbiTne onClick
o Pabotaet Tonbko ans kHonok Unity Ul
o PaboTaeT Ha Bcex nnaTtgopmax
o [lpoknuknBaHue ckBo3b apyrne Ul anemeHTbl
e BHyTpeHHMN - NnepeonpeneneHne Baselnput
o Pabotaet ans Bcex anemeHToB Unity Ul
o Pabotaet ans nobon nnargopmel
o  3MYnupyem Kypcop 1 KacaHusa 13 koga

D ev MOSCOM;OW
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amynaumsa kypcopa B Unity Ul

K"
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Assert

yield return gameProvider.StartWithCustomScene( "TestFrameworkExample" );

yield return viewProvider.ClickButton< ViewMainMenuExample >( "Shop" );

yield return viewProvider.WaitView< ViewShopExample >();

Assert.AreEqual( 100500, viewProvider.GetElementFromView< ViewShopExample, int >( "OffersCount" ) );

yield return viewProvider.ClickButton< ViewShopExample >( "Close" );

yield return gameProvider.CleanUpGame();

D ev MOSGOH;OW
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[lenaem CKpUHLLOTHI

GameViewUtils.SetResolution( 800, 600 );

yield return gameProvider.StartWithCustomScene( "TestFrameworkExample" );

yield return viewProvider.ClickButton< ViewMainMenuExample >( "Shop" );

yield return viewProvider.WaitView< ViewShopExample >();

Assert.AreEqual( 100500, viewProvider.GetElementFromView< ViewShopExample, int >( "OffersCount" ) );
yield return screenshotHelper.CreateScreenshot( "Shop" );

yield return viewProvider.ClickButton< ViewShopExample >( "Close" );

yield return gameProvider.CleanUpGame();

D ev MOSCOH;OW
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PesynbraTthl aTana 2. IHTerpaunoHHoe TectupoBaHue

3arnyckaemMocCTb Urpbl

OCHOBHOWM UrpPOBOM Nyn

J[lononHuTenbHaa noruka

MoXXHO onpenennTb COCTOAHME bunga NpoCcTo NOCMOTPEB HA CKPUHLLIOTHI

crazy panda



STAIl3

TecTnpoBaHMe CKpUHLLOTaAMWU




CpaBHEHME CKPUHLLOTOB

GameViewUtils.SetResolution( 800, 600 );

yield return gameProvider.StartWithCustomScene( "TestFrameworkExample" );

var beforeShop = screenshotHelper.CreateScreenshot( "MainMenu" );

yield return beforeShop;

yield return viewProvider.ClickButton< ViewMainMenuExample >( "Shop" );

yield return viewProvider.WaitView< ViewShopExample >();

Assert.AreEqual( 100500, viewProvider.GetElementFromView< ViewShopExample, int >( "OffersCount" ) );
yield return screenshotHelper.CreateScreenshot( "Shop" );

yield return viewProvider.ClickButton< ViewShopExample >( "Close" );

var afterShop = screenshotHelper.CreateScreenshot( "MainMenu" );

yield return afterShop;

var difflmagePath = screenshotHelper.GetPath( "MainMenuDiffAfterShopOpened" );

var pixelsChanged = ImageComparer.Compare( beforeShop.Path, afterShop.Path, difflmagePath );
Assert.AreEqual( 0, pixelsChanged );

yield return gameProvider.CleanUpGame();

D ev MOSCOM;OW
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CpaBHeHUe CKpMHLLOTOB. Pe3ynbrar.

PASSED FAILED

crazy panda



IToroBbin pesynerart

GameViewUtils.SetResolution( 800, 600 );

yield return gameProvider.StartWithCustomScene( "TestFrameworkExample" );

var beforeShop = screenshotHelper.CreateScreenshot( "MainMenu" );

yield return beforeShop;

yield return viewProvider.ClickButton< ViewMainMenuExample >( "Shop" );

yield return viewProvider.WaitView< ViewShopExample >();

yield return screenshotHelper.CreateScreenshot( "Shop" );

yield return viewProvider.ClickButton< ViewShopExample >( "Close" );

var afterShop = screenshotHelper.CreateScreenshot( "MainMenu" );

yield return afterShop;

Assert.AreEqual( 100500, viewProvider.GetElementFromView< ViewShopExample, int >( "OffersCount" ) );
var difflmagePath = screenshotHelper.GetPath( "MainMenuDiffAfterShopOpened" );

var pixelsChanged = ImageComparer.Compare( beforeShop.Path, afterShop.Path, difflmagePath );
Assert.AreEqual( 0, pixelsChanged );

yield return gameProvider.CleanUpGame();
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TecTupoBaHue ckpuHwiotamu. Lenaepsl

NctouHuk: https://simonschreibt.de/wft/watchdog-compare/
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TecTnpoBaHue CKpuHLLIOTaMU. ANTTOPUTMb

CPU Diff GPU .




TecTupoBaHME CKPUHLLOTaAMMN.
CpaBHEHME C OpUTrMHaANom

e XpaHuUM OpuUrMHan CKpUHLLIOTa B PENO3UTOPUN

e CpaBHMBAEM HOBbI€ CKPUHLLOTbI MPOTMB OpUrMHana

e Ecnu ectb n3ameHeHns mexay HOBbIMW CKPUHLLIOTAMWN U CTapbiMU
o PelueHne 1 - HOBble CKPMHLLOTbI 3TO U €CTb HOBbIN OpUrMHan
o PelueHwne 2 - oTkpbiBaem 6ar

crazy panda



Pe3ynbTtathl 3Tana 3. TectMpoBaHue CKpUHLLIOTaMW

e |13 Koga CNOXHO MOHATb, YTO Urpa BbIMMAOUT HENPaBUITbHO

e Yenosek cnpaBnseTcs fyylle Co CpaBHMBAHNEM CKPUHLLIOTOB, €CMU OH 3HaeT
Kyda CMOTPETb

e KoMnbloTEP MOXET CPaBHUTb CKPUHLLIOTbI U MPUHATL MO 3TOMY NMOBOAY
pelueHne, Nnbo NPOCTO NokasaTb pasHuLY YernoBEKY, KOTOPbIN byaeT
NPpUHUMATL peLleHne

01-MainMenu.pn 02-Shop.png 03-MainMenu.pn 04-MainMenuDif
g g fAfterShopOpene

d.png
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STAll4

Performance-tectnpoBaHue




Performance-TectupoBaHue

e Cobupaem METPUKM BO BpEMSI TECTOB
o [lamartb
o [lponsBognTernbHOCTb
o CKOopoCTb 3arpysku
o  MwunnumoH gpyrmx napameTpoB

e CTpoum rpacduk nNo aTUM MeETpUKam

1 :? &5
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CkpuHLwoT Performance-tecTMpoBaHus

02
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Pesynbratel 9tana 4. Performance-tectupoBaHue

e |13BecTHble MeTPUKKN 06 nrpe
e |I3BecTeH MOMEHT Korga 4To-TO MOLS0 He Tak
e [lIpoLle NpUHATL peLleHne rotos 6una K penusy unm Het

crazy panda



BbiBOAbI

[NloaTanHo BBOAUM MHTEerpaumMoHHoe TeCtnpoBaHue

o Q3tan 1. HenpepblBHas nHTerpaums

o 3Tan 2. IHTerpaunoHHoe TeCcTUpoBaHue
o QT1an 3. TecTnpoBaHne CKpuHLIOTaMu

o 3Jrtan 4. Performance-tectupoBaHue

ABTOMaTU3NPYyEM MPOoLIECC TECTUPOBAHMUA

BbICTpoe Bpema pearnpoBaHusi, ecrin 4YTo-To UOET HE TaK

OKOHOMUM AeHbrn (bar HangeHHbIN paHbLle CTOUT HAMHOrO JeLUeBrie)
YBennymBaem Konny4ectso Smoke-tectoB (KapanHarbHO)

MeHbLue HEOXXUOAHHOCTEWN

KomaHga 3HaeT o cocTositHum bunaa

Y nporpaMMmncTa ecTb CTpaxoBO4YHasi CETb

MOoOXHO ocyLLeCTBUTb Ha NboM cTagnmn NpPoekTa

D ev MOSCOw 2018
¥
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[Tone3Hble cCcbINku

e https://www.gdcvault.com/play/1025013/Tools-Tutorial-Day-Tools-to (GDC, Amy Phillips,
Tools to Reduce Open Bug Count at Media Molecule)

e http://gdcvault.com/play/1022784/Fast-lteration-Tools-in-the (GDC, Alen Ladavac, Fast
lteration Tools in the Production of the Talos Principle)

e hitps://www.youtube.com/watch?v=ff5SL NHGBGoM (DataArt, BaneHTnH AHoMpeHkKo,
NHTerpaumoHHble aBTOTEeCTbl BU3HEC-IOMKN)

e htips://simonschreibt.de/wft/watchdog/ (Simon Schreibt, Using screenshot comparing
techniques)

e htips://www.youtube.com/watch?v=ULwdj Vr WA (HolyJS, PomaH [JBopHoB, Unit-
TeCTMpPOBaHME CKPUHLLOTaMU: NpeogorieBaem 3ByKoBou bapbep)

e htips://www.youtube.com/watch?v=LEy3 2ZzWpk (DotNext, AHopen AKMHbLLUVH,

[Morosopum npo Performance-tectupoBaHue)

1 :? &5
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boHyc 1. Ynydwaem nnen-tectol

YBennymeaem Time.timeScale (He NpMMeEHMMO OnA BCeX TECTOB/MPUITOKEHUIN)
He normkHbl 3aBUCETb OT paHaoma

Y3kasa pyHKLMOHANbHOCTb

Ham He BaxxHa nNpou3BoaUTENbHOCTb Kofda TecTa (MO3TOMY Mbl aKTUBHO
ncnonbdyem pedonekcmio B Tectax)

Monkey Runner

e licnonb3oBaTb yHKUMOHAN 60TOB KU/nnn pennees

D ev MOSCOV;OI&
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boHyc 2. YTto xoTenock Obl BUAeThL B Unity

BO3MOXHOCTb 9KCMOpPTUPOBATh pesyrbTaTbl TECTOB C YCTPOUCTBA
BO3MOXHOCTb punbTPOBaTh TECTLI NPU 3anycKe N3 KOHCOMU
Bo3MOXHOCTb punbTpOBaTh TECTLI NPU 3anycke Ha YCTPOUCTBE
Play-TecTbl B Unity Cloud Build

Code Coverage

crazy panda



boHyc 3. AnbrepHaTumBbl. SikuliX

switchApp("CleanMyMac.app")
click(| [E3

while not find(| &8

————

sleepj 5)

click (| I )

while not find( [

sleep(5)
closeApp("CleanMyMac.app")

NcTouHuk: http://sikulix.com/

crazy panda




boHyc 4. AnbtepHaTtumBbl. Unium

B - o x

/ [ localhost:8342/q/scene/. X

— e ‘@ localhost:8342/q/scene/Game/fickup.Transform.position[x>=0] Q ﬁ’ (m)

[{"x":0,"y":4.233584,"z":6},{"x":11,"y":2.233584,%z":2},{"x":0,"y":2.233584,"2":-10} ]

var url = "ws://localhost:8342/ws";

Log( "Connecting to " + url );
yield* Connect( url );

Log( "Connected to game, checking we are in the tutorial scene" );

var about = (yield* Get( "about", "/about" ));

if( !about || !about.data || about.data.Scene != 'Tutorial' ) {
throw new Error( "Not running the tutorial scene" );

¥

Log( "Reload scene” );
yield* Get( "scenelLoaded", "/bind/events.sceneloaded" );
yield* Get( "reload", "/utils/scene/Tutorial" );

NcTouHuK: hitps://assetstore.unity.com/packages/tools/unium-automated-test-tools-95998
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Bonpochl
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Unity Developer
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