U TUHBbKODD

O YPOKOB, BbIHECEHHbIX U3 OoMnbiTa
peanu3ayum pixel-perfect rectTupoBaHus
An3amnH-cuctembl B Android

Pyctam N'ymepos 01.06.2024
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Android Lead
KOMaH/bl pa3padboTKu
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fMnaH
AOKJNala 1. OCHOBHOIi MPOEKT KOMaHAb!

2. [Mpobnembl ob6ecnevyeHns

KayecTBa
3. [yt n pewieHnA
4. Android Ul nsnytpm

9. YTO mony4ymnocb B UTOre n Kakue
VPOKW N3BNEKN



OCHOBHOIN NPOEKT

AnsamH-cuctema

ATOMbl §& Monekynbi Bl Opranuambl
ba3oBble KNPNUYNKN =  KHnyTbI =  OHOOpAVHIN
ManuTtpa =  (opmbl =  KapTouKu

TeKCTOBbIEe CTUNN " qUenKkn = etc.



[TpuMmep KOMNOHEHTa
An3anH-cucTtembl

HanoMuHaem

BHecTu nnatex cenyac

LiBeT

Sample Mb Account

Tinkoff Black

@ 100 000 £

4572 wwv= BB 4572 wmne

Add card item

Controls (0) Settings

4 ® ]




[TpuMmep KOMNOHEHTa
An3anH-cucTtembl

HanoMuHaem

BHecTu nnatex cenyac

KHOMNKa

Sample Mb Account

Tinkoff Black

@ 100 000 £

4572 wwv= BB 4572 wmne

Add card item

Controls (0) Settings

4 ® ]




[TpuMmep KOMNOHEHTa
An3anH-cucTtembl

HanoMuHaem

BHecTu nnatex cenyac

Sample Mb Account Ka pTOLI Ka

Tinkoff Black

@ 100 000 £

4572 wwv= BB 4572 wmne

Add card item

Controls (0) Settings

4 ® ]




AnsavnH-cucTema

KaK Ul Kit
° Kotlin, Java

AKTyanbHbIn N Legacy Koa
B2 Cocrtas

HabOop oowunx peweHuia, View, °

Demo App,
Koaa pna nocrtpoeHuna Ul

JOKymeHTauma n npumepbl

(]

& Android Library

HecKonbKo 6MONNOTEK N MOAYNEN,
nyonukyembix Kak Maven artefact

° OCHOBHOW1 Nonb3oBaTen.b -
pa3padoTUYnNK



Buyem 0COO6EeHHOCTM ?



Ui Kit Ha 2022

Iniochbl

" MHOXeCTBO KOMIMOHEHTOB

=  AKTYanbHbIN N YCTapEeBLUUA KOA

ms  MwmHyCbI

= 3aTaXXHble py4YHble perpecc-
TeCTUpoBaHNA

= Mano aBTOTEeCTOB

= HerotoBHOCTb K MacLUTaOMPOBaHNIO

10



[TnaHnpyemoe passutue

01 02

KpaTHoe yBennyeHune HoBble QYHKLUN
KOMMOHEHTOB B CYLLLECTBYIOLLUNX
Accessibility

04 05

Compose Innersource Contributing

03

YBennyeHue wrtaTta
pa3paboTKu

06

Moaxoa Quality
assistance

11



Value
Delivery

Analyze

Developers Adoption

Development

o

6

Delivery

Design Review

4 Testing

Release
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Title only

Primary button

Primary button

Toggle

Overlay Side By Side

¥ Show Grid

IAn3anH-peBblo
KOMIMOHEHTa

1. YCTaHOBUTb AemMoO NPuioXxeHune

2. [MpoBeputb BU3yan B cooTBeTcTBUN C T3

3. CHATb CKPUHLLOTHI

4., CpaBHUTb C OPUTrMHANOM
Figma - Pixel Perfect

13



OpraHm3auua npotliecca
CKPUHLLUOT-TECTUPOBaAHMNA



ABTOMAaTMn3auumsa
CKPUHLIOT-TECTUPOBAHMA

AKTyanbHbIN

OTaNIOHHbIN CHNMOK
CHUMOK

CHumaertca
CHumaertca nocne gnu3amnH- Ha UBMEHEHUNAX
PEBbIO 1 PENn3a (Merge Request)

ECTb
pasHuua ?

BblACHAEeM 3TO:

15



[TonapHoe conocTaByieHne NUuKcenenm

Bitmap 1 Bitmap 2 Comparison Result:
Reference Actual pasHuLa oTMeYeHa KpaCcHbIM

fidmmmn  hda

16



/**
* Instrumented test, which will execute on an Android device.
x/
QRunWith (Androi1dJUnit4d::class)
class ExamplelInstrumentedTest {
WTest
fun testScreenshot () {
launch (MalnActivity::class. java) .use {
// 1. CumMTEIBAEM STaJIOH
val referenceBitmap = BitmapFactory.decodeFile("assets/1.jpg")

17




// 2. CHMMEM TeKyUMM CHUMOK
val actualBitmap =
onView (withId(R.1d.mainContent)) .captureToBitmap ()

}

18




// 3. CpaBHMM M IIPOBEPUM pPe3yJIbLTaT
val 1sSamelmage = compareBitmaps (referenceBitmap, actualBitmap)

assertTrue (1sSamelImage) 19




Demo npunoXxeHue




Moaxopn StoryBookK.js

() @primer/react@35.19.0 Canvas [ Color scheme

Q Find components Button 1 Button2  Button 3

o ActionList

o ActionMenu
AvatarStack
AvatarToken

Controls (6)

Name Control
BranchName

o Button
Default
DevOnly

size () small
@® medium

Playground O large
Features
ButtonGroup disabled False NITHE
Default
A Playground
5 ConfirmationDialog




519 A O

tui-button

» @ TuiButton (B)

» @ TuiButtonFloating (B)
» @ TuiButtonGlass (B)

- @ TuiButtonLink (B)

1 All component variations

B Storybook

» UiKitButton

tui-button-group-card
tui-card B e m 0

» % TuiCardFrameLayout

» @ TuiCardLarge (a)

» © TuiCardMedium (a) Is Fade Enabled | n p “ ." O)I'(e H “ “

- i TuiLargeCardLayout
Show Drawable Start
1 All component variations

N Surface Features Show Drawable End

1 Ripple Behind Content

Style Primary.Tinkoff.Large-
0 Cell Only

0 Header With Non Text Accessory = Controls (5)

Settings




object ButtonStories {
val primary: View by Story {

}

val secondary: View by Story {

}

interface StoryContext
val context: Context

23




Peannsauunsa Story

HanonHaem KOHTeHTOoM Yyepe3 XML layout unn nporpammHbiM CNOCOOGOM

ButtonStories {
View Story {
LayoutInflater.from(i1t.context) .inflate(R.layout.activity main)

View Story {
Button (1t.context) .apply {
text =

24




Demo
Storybook

Iniochbl

Component Driven Tools

Demo and nonb3oBaTtend,
ansanHepa, TeCTUPOBLLNKA
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Demo
Storybook

Iniochbl

Component Driven Tools

Demo and nonb3oBaTtend,
an3anmHepa, TeCTUPOBLLUUMKA

A MOXeT ObITb

3TO N eCTb Test Case?

26



CKPUHLLOT-
TecTupoBaHue
Vi

\

Junit4 Parameterized tests

3anyckKaert Activity Ha
aMmynarTope

BcTtaBnaer KOHTeHT story View

CpaBHMBaEeT CKPUHLLOTDI

27



fpotoTun tectuposaHuna V1

@JvmStatic
@Parameterized.Parameters
fun dataProvider () : List<Array<String>> {

return 11stOf ( )
}

dTest
fun shouldCorrectSnapshot () {
val story: View = ButtonStories.getStory (

28



NTOrm CKpuHLWoOT-TecTuposaHua Vi

& Pixel Perfect & Wurerpauna c nnatpopmon

€ stories as Test

= Hayanu nepenuncbiBatb gemo noa gopmart StoryBook = 40 cTopun-Kencos
= [loaBnnucob nepBble CKPNHLLUOT-aBTOTECTbl

= 9TaNnoHbl CHUMANN BPYYHYIO C IMYNATOPA

29



& nMNepsBbiii YPOK — roTOBb CTPYKTYPY
NPUNOXEHUA K MOAYIbHOMY
CKPUHLLOT-TECTUPOBAHMIO




HenocTtaTKu
V1

m= MuHycbl

CKOpPOCTb NPOroHa
aBTOTECTOB

31



[loBbllLEéHVe NPON3BOAUTENIbHOCTM

32



[loBbllLEéHVe NPON3BOAUTENIbHOCTM

MoKHo nu nporHatb Ul-TecTtbl 6€3 3anycKa Activity ?

33



OTpucoBKa
Android Views

Knaccunyeckoe onncaHue pa6otbl Views

invalidate

Constructor

onAttachedToWindow()

onMeasure()

layout()

onLayout()

< User Input [>

requestLayout()

34



O6xopn View Tree

HOW ANDROID
DRAWS VIEWS

MEASURE

Depth-first Traversal




Draw() — 4yTo Tam BHYTpU?

Mpumepbl Canvas onepauun B TextView — Kak poantenda BceX KHOMOK

drawText (BaseCanvas c
c.drawText (mChars, start + mStart

drawTextRun (BaseCanvas c
X Y% 1sRtl, Paint p) {

c.drawTextRun (mChars, start + mStart

start

end

end - start, X, Vy, pP)

start

count

end

X

y, Paint p)

contextStart

contextEnd

contextStart + mStart,contextCount, x, vy

1sRtl

o)

36



Compose drawing

Phases State reads

@Composable functions and
@Composable lambda blocks

Composition

If the content
has changed

y

Layout

If the size or position
has changed

Y

Layout() measure lambda,
Modifier.offset {}, etc

Canvas(), Modifier.drawBehind,
Modifier.drawWithContent, etc

https://developer.android.com/jetpack/compose/phases



https://developer.android.com/jetpack/compose/phases

Compose LayoutNode — OwnerLayer —
RenderNodelLayer

drawlLayer (canvas: Canvas) {

renderNode.drawInto (androi1dCanvas)

38



Bce cxoauTtca
K OTPUCOBKE
Ha Canvas

The Canvas class holds
the "draw" calls.

To draw something, you need 4 basic
components: A Bitmap to hold the pixels,
a Canvas to host the draw calls (writing
into

the bitmap), a drawing primitive (e.g.
Rect, Path, text, Bitmap), and a paint (to
describe the colors and styles for the
drawing).

39



Cnoco6 oTpucoBartb View Ha Bitmap

View ( nnn ViewGroup) — 3apaHee noArotoBneH, USMeEPEH N NPUCoeanNHeEH K
OKHY

val view = activity.findViewById<View> (R.1d.mainContent)
val bitmap = Biltmap.createBitmap (view.measuredWidth,
view.measuredHeight, Bitmap.Config.ARGB 8888)

40



Cnoco6 oTpucoBartb View Ha Bitmap

val canvas = Canvas (bitmap)
view.draw (canvas)

TaKkum o6pa3om BbiBegem View Ha cBoem, HOBOM Canvas

41



HO Beéb HEe XOTUM
3anyckKaTtb Activity




Activity DecorView

DecorView cogepXXuTt Bce apyrme
BblO 1 cBA3aH c lifecycle

ViewGroup

View || View || View




Cxema oTpucoBku DecorView v ero noToMmKoB

ActivityThread WindowManagerimpl WindowManagerGlobal ViewRootImpl
(handlerResumeActivity) (addView) (addView) (addView)

ViewRootImpl ViewRootIimpl ViewRootImpl ViewRootIimpl
(performTraversal) (doTraversal) (scheduleTraversals) (requestLayout)

DecorView: View

44



Facebook Screenshot Testing

0 https://github.com/facebook/screenshot-tests-for-android

I**

* A collection of static utilities for measuring and pre-drawing a view, usually a pre-requirement
* for taking a Screenshot.

*

* <p=This will mostly be used something like this: <code=

* ViewHelpers.setupView(view)

* .setExactHeightPx(1000)

* .setExactWidthPx(100)

*  layout();

* <[/code=

*I

45


https://github.com/facebook/screenshot-tests-for-android

OtpucoBaTtb View Ha canvas (6e3 Activity)

C nomouwybto ViewHelpers.setupView nHnumnanmnpyem Story

view: android.view.View ButtonStories.

ViewHelpers.setupView (view)

46



Mony4yeHHbIN Bitmap

this = {ExampleR
controller = {Acti
activity = {MainA
view = {Constrait
bitmap = {Bitmaj
canvas = {Canva

Sample Button

47



ABTOMaTn3auna naen



Custom AndroidJUnitRunner

01 02 03

Cob6paTtb @Test Keiicbl MoarotoButb Contex .
N3 CTOPNOYKa MDPI

w360dp-h640dp

04

CpaBHUTb C 3TAJIOHOM

BbiOpaTb Story

MHnumnannsnpoBartb
predraw/dispatch

OTpucosatb Ha Canvas

49



// When creating a custom runner, in addition to implementing the abstract methods here you must also
// provide a constructor that takes as an argument the Class containing the tests.
public abstract class Runner implements Describable {

public abstract Description getDescription();
public abstract void run(RunNotifier notifier);

public int testCount() {
return getDescription().testCount();

J

50



KaK BbirnAAuT TeCT CO CBOMM paHHEpPOM

@RunWith (StorybookScreenshotJUnit4: : )
@StorybookScreenshotJUnitd.Stories (ButtonStories:: )
TuiRuttonScreenshotTest

o1



NUTOrm CKpMHLLUOT-TECTUpOoBaHuA V2

MeHbLle Koaa He 3anyckaem Activity

& nNpounssoautenbHoCTb

= 200 TecT-KencoB 3a HECKOJIbKO MUHYT
"= MOXHo nporoHATb TecTbl U3 Android Studio™

= ECTb HEMHOIO PY4YHOW Pa6oTbl (CHATb 3TaNOH HaNnpPuUumep)

52



@ VYpoK 2 - cokpalyai Bpems
NPOroHa aBTOTECTOB

93



[Mpo6nema «kM1»




Cl Emulator

Emulator Intel

Emulator M1

OnHa n Ta XXe
KHOIMKaAa

95



CHATbIe CKPUHbI OTANYAIOTCA

56



baru npo pasHuuy M1, Iintel emulators

= ﬁ IssueTracke Q, Search IssueTracker

3 Android Public Tracker > App Development > Android Studio > Emulator 241296252 ~

Create
I- ¢ C ¥ Visual difference in screenshots taken on M1and Intel emulators ae Hotlists (5)

Assigned to me Comments (3) Dependencies (0) Duplicates (0) Blocking (0) Resources (2)

Starred by me + Add Hotlist adexe s nau x NeedsInfo .
Reporter vi...@skyscanner.net

CC'd to m: . STATUS UPDATE No update yet.  Edit Type Bug

R ted b
eported by me Priority P3

To be verified a DESCRIPTION vi...@skyscanner.net created issue #1 Aug 4, 2022

Severity

Bookmark groups Thferes a dlfference in antialiasing in sr.treenshots talfen from M1 and Intel Macs. Status (Won't fix (Not reproducible)
This essentially makes screenshot testing unusable if these 2 platforms are by developers. )

Access Refault access View
Saved searches The issue was tested on all images from AP 24-te-AP+-28—p>
Assignee ya...@google.com

(]
STEPS TO REPRODUCE:
Hotlists 1. Take a screenshot on an M1 machine. Verifier 0 n I X
2. Take a screenshot on an Intel machine.

3. Use a pixel comparison tool (for instance, https://plugins.jetbrains.com/plugin/12691-image- Collaborators

Create hotlist diff) to see the difference.

Create bookmark group cc
Studio Build: 2021.2.1 Patch 1 Build #AI-212.5712.43.2112.8609683, built on May 18, 2022 bo...@google.com

Browse components Version of Gradle Plugin: 7.2.1 vi...@skyscanner.net
Version of Gradle: 7.4
Version of Java: Android Studio build-in 11.0.12 AOSP ID
0S: Mac0S 12.4 (21F79) .
CPU: Apple M1 Pro Blocking
Release
@ Tue Jun 14 2022 09 53 32 GMT+0100 (BST).png Release
59KB View Download Status

@ avd_details.txt Found In
1.2KB View Download

Targeted To

https:]//issuetracker.google.com/issues/241296252


https://issuetracker.google.com/issues/241296252

RenderNode BHYTpu View

class View {

fun measure (widthMeasureSpec: Int, heightMeasureSpec: Int): Unit {}

fun layout (left: Int, top: Int, right: Int, bottom: Int):

fun draw (canvas: Canvas, parent: ViewGroup, drawingTime:
val renderNode = RenderNode ( )
renderNode.setPosition (Rect (0O, 0O, this.measuredWidth,

Unit {}
Long) : Boolean {

this.measuredHeight))

val recordingCanvas: RecordingCanvas = renderNode.beginRecording ()

draw (recordingCanvas)
renderNode.endRecording ()
return true

open fun draw (canvas: Canvas) {

58



TUNNYHDbIN HaAcneaHUK View

Button: View() {

draw(canvas: Canvas) {
.draw(canvas)

= RecordingCanvas nepepaertcd HacnegHnMKam =

HacnegHukun «pucylot» Ha Canvas

59



RenderNode & RecordingCanvas

[0 ymonyaHuIo NPUMEHSEeTCAa BHYTPU N00ObIX BbloX (HaunHaga ¢ Android 5)
PaboTtaet TonbKo hardwareAccelerated pexume
Hakannueaet Bce onepauun B DisplayList

He Hy)XHa NonHasg nepepricoBKa 3KpaHa, Korga meHsaeTcq KOHKpeTHaa View

60



RenderNode ¢ Kaxxaoun View

Root Render Node
(Display List Renderer)

DecorView
(Display List Renderer)

Hardware Draw View View Group
(Display List Renderer) (Display List Renderer)

OpenGL Renderer

61



x2R4 R HDisplayListal TE14,

O asplaylist
S gngD isplay | st

?

S agng?

o

! -

3

: :
3 g

RenderNode

) isplayl it
s BgngD isplayl ist

ernes

RenderNodeOp

RenderNode

D isplayList

Dis playList

Dis playlist

RenderNodeOp
(RecordedOp)

Dis ploylList

aa EEEERLS

chiden 1t* 1l o | o |

RecordedOp

unmappedBounds

localMatnx

RenderNode

syl ist

Dis playlist

Display List

MoapoOHee

HakannunBaer
onepaunu

B MmacCuBbI

ArpernpyertcsA

B pytoBoin RenderNode
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https://zhuanlan.zhihu.com/p/464564859

DisplayList npumep
anda onepauuum ListView.setAlpha(0.5)

<LinearLayout xmlns:
:layout_width
:layout_height
:orientation >

<ListView
:layout_width
:layout_height />

<Button
:layout_width
:layout_height
‘text />
</LinearLayout>



DisplayList npumep
anda onepauuum ListView.setAlpha(0.5)

SaveLayerAlpha(0.5)
DrawDisplayList(ListView)
Restore
DrawDisplayList(Button)
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OT View
no OpenGL

¢85 8 583

View
RecordingCanvas

RenderNode

DisplayList

DisplayList Arrays

Root Renderer (GL)
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FpadbnyeckKkmne KOMnoHeHTbl Android

IMAGE STREAM PRODUCERS

Media Player Camera Preview OpenGL ES

Window Buffer
Metadata NATIVE FRAMEWORK

frameworks/native/libs/qui
WindowManager

Surface.cpp

2

GLConsumer.cpp

2

IGraphicBufferProducer

IMAGE STREAM CONSUMERS

OpenGL ES Apps

SurfaceFlinger

HAL

Hardware Composer

66



SurfaceFlinger dump

Monyuymm XxapaKTepucTUKN CUCTEMHOIO CEPBMUCA

adb shell dumpsys SurfaceFlinger

67



SurfaceFlinger dump (M1 Emulator)

~ adb shell dumpsys SurfaceFlinger
GLES: Google (Apple), Android Emulator OpenGL ES Translator (Apple M2 Max), OpenGL ES 3.0 (4.1 Metal - 83.1)

GL_EXT_debug_marker
GL_EXT_robustness

GL_OES_EGL_sync

|| octanbHON BbIBOA moaynein OpenGL...

68



SurfaceFlinger dump (Intel Emulator)

adb shell dumpsys SurfaceFlinger | grep GL

GLES: Google (VMware, Inc.), Android Emulator OpenGL ES Translator (llvmpipe
(LLVM 10.0.0, 256 bits))
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SurfaceFlinger dump (Intel Emulator)

adb shell dumpsys SurfaceFlinger | grep GL

GLES: Google (VMware, Inc.), Android Emulator OpenGL ES Translator (llvmpipe
(LLVM 10.0.0, 256 bits))

HeT mopgynen

OES_vertex _half_float, ...

70



OES vertex half float

Overview GPU Transfer Times

glBufferData

Y
+

-
N

This extension adds a 16-bit floating pt data

Y
o

type (aka half float) to vertex data specified

(v)

using vertex arrays. The 16-bit floating-point

Milliseconds

components have 1 sign bit, 5 exponent bits,
and 10 mantissa bits. The half float data type

can be very useful in specifying vertex attribute 0

data such as color, normals, texture coordinates Run

etc Float Half Float



Ha pe3ynbtat peHgepa Canvas BnuaioT

i i i

Bepcum codra ApPXUTEKTYpPbI OpenGL
extensions

Android SDK CPU

OpenGL GPU apaneep

h |

layerType
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® VYpok 3 - BbiGEepN OANH NCTOYHMK
npaeabl ANA 3TaNIOHOB




HenocTtaTKu
V2

ms  MwmHyCbI

STaNOHbl CHUMAaTb HEYAOOHO

74



ABTO3anucb CKpuHwoToB Ha CI

Other Cl Jobs

Ynanu TecTbl
NOTOMY YTO HET
3TanoHa?

Jo6aBum KOMMUT C
aTanoHamm

Nepe3anyck Pipeline

Other Cl Jobs




Fast Fail
noaxon
B aBTO3anvucu

Pa3paboTynK n3HayanbHoO goo6aBndaeT
«CJIOMaHHbIN» aBTOTECT — 6e3 3TaNnoHa

TecT nagaert

Bo Bpemda nafieHnda CoOXpaHAeTCA aKTyanbHbI
cHUMOK (failed_***.png)

Failed _cHMMOK cumtaeTcsa aTalIoOHOM

Commit

76



ABTOomMaTnsauuna Cli:
OTKpOeM AUNCKYCCMIO,
Korpaa recTtbl ynanwm

& Rustam Gumerov assigned to @r.gumerov 23 hours ago

Service bot @group_3487_bot - 23 hours ago

X Snapshot tests failed, please review snapshot diff

Edited by Service bot 22 hours ago

Reply..

Developer

© ©

Resolve thread

77



Tooling ClI:
B Opay3epe
BUAHO pa3HULY

Spirit > Coretech Mobile Android > Penoautopun koga 2 tinkoff-uikit > MC-11552 #126893682 > CustomColors.png

CustomColors.png [usannpysHyTb

Het ny6nei Two-up Blend Split Pixel diff wi:e Approved

Spirit > Coretech Mobile Android > Penosutopun koga > tinkoff-uikit > MC-11552 #126893682 > CustomColors.png

CUStomC()lorS.png AnnpyBHYTb

Het nybnen Two-up Blend Split Pixel diff siee Disapproved

c27fe73dbf294daa43263faa77b728bf f569f386¢c71b4ba61eabe6532e15eb26
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V3
TeCTUpoBaHue

Iniochbl

NHTerpaumsa ¢ TYIMHIrom CpaBHEHUS

ABTO3anncb 3TaJIOHOB

79



® VYpok 4 - noBbiwaii ya06cTBO
pa3paboTKn aBTOTECTOB

80



HenocTtaTKu
V3

MunHycCbl

MponssoanTENbHOCTb Ha 6ONMbLLUOM
oObeme TecToB

Mpo6Gnembl ¢ amynaumnen

81



Ul TecTbl 63 amynatopa?



Next Level
Android Visual
Testing

Compare ~

Robolectric 4.10

@ hoisie released this Apr 11, 2023 . 782 commits to master since this release ~ © robolectric-4... -0~ 245c8f6

Robolectric 4.10 adds support for native Android graphics. It is currently disabled by default and can be enabled using @GraphicsMode (NATIVE) . When native
graphics is enabled, interactions with Android graphics classes use real native Android graphics code and are much higher fidelity.

Behavior changes

In Robolectric 4.10, ReflectionHelpers.setStaticField no longer removes the final keyword from static fields. This is because removing final using
reflection stops working in JDK 18 due to https://openjdk.java.net/jeps/416. To remove final from static fields, consider using some instrumentation-based
approach, such as mockito-inline.

What's Changed

Remove dead code that uses Plan based instrumentation (ClassHandler.Plan) #7610

Run SDK 33 tests on Cl by @utzcoz in #7613

Bump maximum API for GMD to SDK 33 by @utzcoz in #7614

Remove use-sdk from androidx_test/sharedTest/AndroidManifest.xml by @utzcoz in #7615
[Warning] Eliminated AnnotateFormatMethod warnings by @hellosagar in #7353

Remove Ox prefix for string format log by @utzcoz in #7617

Bump compile/targetSdk to 33 by @utzcoz in #7616
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Robolectric 4.10 adds support for native Android
graphics. It is currently disabled by default and can be
enabled using @GraphicsMode(NATIVE).

When native graphics is enabled, interactions with
Android graphics classes use real native Android
graphics

code and are much higher fidelity.
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Android Studio Design Preview + layoutlib

<?Xml version="1.0" encoding="utf-8"?> 1 A v

<androidx.constraintlayout.widget.ConstraintlLayout xmlns:andr
xmlns:app="http://schemas.android.com/apk/res-auvto"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:id="(@+id/mainContent"
tools:context=".MainActivity">

<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Sample Button"
app:layout_constraintBottom_toBottomOf="parent"
app:layout_constraintEnd_toEndOf="parent"
app:layout_constraintStart_toStart0f="parent"
app:layout_constraintTop_toTopOf="parent"
/>

</androidx.constraintlayout.widget.ConstraintLayout>

[I* Component Tree

androidx.constraintlayout.widget.ConstraintLayout

activity_main.xml

O Pixel

34

(© MyApplicationScreenshot

Sample Button

= Code

& Default (en-us)
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Mpumep Tecta Ha Robolectric (JVM)

= BKnwo4yaem GraphicsMode.Native

@RunWith(RobolectricTestRunner::class)
@GraphicsMode(GraphicsMode.Mode.NATIVE)
@ Config(qualifiers = "w360dp-h640dp-mdpi")
class ExampleRobolectricScreenshotTest {
@Test
fun test() {
Robolectric.buildActivity(MainActivity::class.java).use { controller ->
controller.setup()
val activity = controller.get()

val bitmap = InstrumentationRegistry.getinstrumentation().uiAutomation.takeScreenshot()
// compare bitmaps

}
J
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Mpumep Tecta Ha Robolectric (JVM)

= BKnwo4yaem GraphicsMode.Native = CHumaem CKpUH ¢ Activity

@RunWith(RobolectricTestRunner::class)
@GraphicsMode(GraphicsMode.Mode.NATIVE)
@ Config(qualifiers = "w360dp-h640dp-mdpi")
class ExampleRobolectricScreenshotTest {

@Test

fun test() {

Robolectric.buildActivity(MainActivity::class.java).use { controller ->
controller.setup()
activity = controller.get()

bitmap = InstrumentationRegistry.getinstrumentation().uiAutomation.takeScreenshot()
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Bitmap u3 Unit Tecta 6e3 amynatopa

: 360x640 (32-bit color)
creenshot

this = {ExampleRoboTest@11302} com.exan
controller = {ActivityController@11306}
activity = {(MainActivity@11307} com.examp

bitmap = {Bitmap@11308} "Collecting data.




V4
TeCTUpoBaHue

Iniochbl

Native Graphics
98% TecToB 0€e3 amynAaTopa
YcKopeHue nporoHa 1000 TecToB X3

MeHblLue pecypcos Cl
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® Ypok5-npegnouunTtain unit-tecrbl
BMECTO MHCTPYMEHTaNbHbIX
TECTOB Ha AMYNATOpE
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V5

= Storybook
= Test provider

= Custom Runner
= OTKas ot Activity

= Custom Runner Functions
= Autorecord

= Unit Tests
= Robolectric Native Graphics

Pa3BuBaem
nanblue?
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Kotlin Symbol
Processing

KSP reHepupyert aBTOTECTbI

Jlo6aBnseT creHepunpoBaHHOE
B UnitTest sourceSet

Mbl paccTaBnaem aHHOTaLUnN
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KaK cenyac
pa3pabaTtbiBaem
CKPMHLUOT-TECTbI ?

Ko TeCcTOB He Nuuem —
KSP nx reHepupyert
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PasmeTKa ucrtopmim Ana TeCtTupoBaHuA

JoO6aBnaem aHHoTaumo @ScreenshotTesting

object ButtonStories {

val primary: View by Story {
//compose content

J
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CreHepupoBaHHbIE TECThI

Mocne c6opKu npoekTta B nanke module/build/debugUnitTests

QRunWith (RobolectricTestRunner: : )
@GraphicsMode (GraphicsMode .Mode .NATIVE)
@Config(qualifiers = )
ButtonGeneratedRobolectricScreenshotTest {
@Test
storyPrimaryTest () {
story ButtonStories.primary
assertCorrectScreenshot (story)
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& W cHoBanosBbillaem ygo6CcTBO
pa3paboTKN aBTOTECTOB

(ypoK 4)



Bce YPOKU BMeCTe

01 02

[[OTOBb CTPYKTYPY AEMO MunHumnsnpyn
BpeMsA NPOoroHa

04 05

MoBbiwai yaoo6CcTBO Mpeanoyntanm Unit < Ul
pa3pabdoTKu

03

Bbi6epu CI
KaK UICTOYHUK NpaBAbl
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N"Torm

4

Robolectric Native Graphics
3aKpblBaeT 00/1bLUYIO YaCTb KEcoB
CKPUHLLOT-TECTUPOBAHNSA
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N"Torm

Robolectric Native Graphics
3aKpblBaeT 00/1bLUYIO YaCTb KEcoB
CKPUHLLOT-TECTUPOBAHNSA

Ecnn ero HegoCTaTo4yHoO, TO NpuaeTcA
rnyooko nsyuntb Android Ul
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N"Torm

Robolectric Native Graphics
3aKpblBaeT 00J1bLUYIO YaCTb KEcoB
CKPUHLLOT-TECTUPOBAHUSA

Ecnn ero HegoCTaTo4yHoO, TO NpuaeTcA
rnyooko nsyuntb Android Ul

Pa3paboTKa dpeiiMBOpPKa TeCTUPOBaHUSA
ob6ecneynna macwtaonposaHue AC
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N"Torm

Robolectric Native Graphics
3aKpblBaeT 00J1bLUYIO YaCTb KEcoB
CKPUHLLOT-TECTUPOBAHUSA

Ecnn ero HegoCTaTo4yHoO, TO NpuaeTcA
rnyooko nsyuntb Android Ul

Pa3paboTKa dpeiiMBOpPKa TeCTUPOBaHUSA
ob6ecneynna macwtaonposaHue AC

HeTt npo6nem noaaep:KKn CKPUHLLOT-
TECTOB, KOraa TY/IVHI YA0OHbI
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U TUHBbKODD




