VIAD BRAINS

BcTpanBaem

Unity B ‘
MO6uUNbHOE 5
npunoXxeHue

bonb 1 KOCTbINW



O yeM poknan?

- Kakune BoobLue ectb cnocobbl nokasatb 3D B
Moburike (Nnocbl U MUHYCHI)

- Y710 3a 3Bepb Takon Unity?

- [loyemy pekomeHayembln paspabotymkamu Unity
cnocob BCTpamBaHUA - HY Takoe

- Koctbinu, mat v ropsawas >X B rnonbiTkax 3actaBUTb
970 paboTaTtb

- Pednekcna Ha Temy - Ha Kon A Tyaa Boobule
noneas...



Yero He 6ypeT B poknape

- Kak genatb urpbl

- Kak HacTpauBaTb wengepbl B Unity

- ApxuTtekTypa n ontummsaumna Unity npunoxeHum

- ObbscHeHue paboTbl 3D rpadumkn n peHgepuHra

- Kak npuntn B cebs nocrne oco3HaHUs KonmyecTea
roBHOKOAa

- Kak He cBanunTbCs B Aenpeccuio Us-3a cmHapoma
camMmo3BaHLua



HeMHoOro o cebe

- B mobunbHoun paspabotke ¢ 2011 roga

- HauunHan kak iOS pa3paboTymk

- B 2014 coBmecTHO ¢ Onerom YebynaeBbiM
ocHoBan Mad Brains

- C 2016 ropa aBnda0Cb TexHUYecKknm
OVPEKTOPOM KOMMaHU




WVIAD BRAINS

Cos3gaemM MobunbHble NPUIOXKEHUA U LM POBbLIE CEPBUCHI
OcHoBaHbl B 2014 rogy

3aHMmMaeM 15-e MecTo B penTUHIe NyyLmx MOBUNbHbIX
paspabotynkos (Tagline)

Bornee 30 oTtpacneBbIx Harpag (fydwee NpunoxXeHue)
Bonee 200 ycnelwHO peann3oBaHHbIX NPOEKTOB

bonee 70 yenoBek B kKOMaHAe

cnonb3yem camble COBPEMEHHbIE NOAX0Ab! M TEXHOMNOMK



3apauva

“ECTb HaTMBHbIE MOOUIbHbIE NPUNoXeHna i0OS n
Android. Hy>XHO B H/MX Ha YaCTu 3KpaHa nokasartb
Kpacusyto 3D MogenbKy. Tak 4Tob KpyTUniace 1 Tak
BXYX Npo3payHble WTYKN U3 Hee POCIn, NOTOM ThiKaeMm
TYT Tak Xxo6aHa 1 uBeT MeHdeTcd. A elle 4ToO BCe
ONHAMNYECKM CTPOMNOCh N aHMMaLUKa Kpacueas bbina”

Tunu4HbIU 3aKa34yuk



1 cnpocun y seexHa chatGPT

BapuaHTbel paboTtkl ¢ 3D B Mmoburike

- HatueHble (SceneKit for iOS and “ARCore” for Android)
- OpenGL 1 npoynin HU3KNN YPOBEHDL
-  UrpoBble OBMXKN “BbICOKOr0” YPOBHS

Unity

Unreal Engine

Cocos2d-x
etc

- WebGL



™ HaTuBHbIE

ARCore (SceneViewer)
SceneKit

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);

override func viewDidlLoad() { mSceneView = findViewById(R.id.sceneView);

616 0 createScene();

let light = SCNLight() }

light.type = SCNLightTypeSpot

light.spotInnerAngle = 30.0 private void createScene() {

light.spotOuterAngle = 80.0 mScene = new Scene(mSceneView);

light.castsShadow = true ModelRenderable.builder()

let lightNode = SCNNode() .setSource(this, Uri.parse("file:///android_asset/model.sfb"))

.build()
.thenAccept(renderable->onRenderablelLoaded(renderable))
.exceptionally(throwable —> {

lightNode.light = light
13 ghitNode “position®=FSCNVectonr3 (1 5yt 6 7 15 )

2 . . Log.i("Sceneform", "failed to load model");
let constraint = SCNLookAtConstraint(target: cubeNode) ) (AL
constraint.gimballLockEnabled = true });

cameraNode.constraints = [constraint] }

lightNode.constraints = [constraint]
e e private void onRenderablelLoaded(Renderable renderable) {
3 Node cakeNode = new Node();
cakeNode.setRenderable(renderable);
cakeNode.setParent(mScene) ;
cakeNode.setLocalPosition(new Vector3(ef, of, -1f));
mScene.addChild(cakeNode) ;



Carrier = 12:46 PM

OpenGL (Metal, Vulkan

public func render() {

update()

glClear(GLbitfield(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT))
glClearColor(@.65, @0.65, 0.65, 1.0)

// Use shader
shader.use()

withUnsafePointer(to: &modelViewProjectionMatrix, {
$0.withMemoryRebound(to: Float.self, capacity: 16, {
glUniformMatrix4fv(shader.uniforms [UNIFORM_MODELVIEWPROJECTION_MATRIX], 1, @, $0)
})
})

withUnsafePointer(to: &normalMatrix, {
$0.withMemoryRebound(to: Float.self, capacity: 9, {
glUniformMatrix3fv(shader.uniforms [UNIFORM_NORMAL_MATRIX1, 1, 0, $0)
})
1)

// Draw objects
for g in geometries {
g.draw()




™ WebGL *

(N N @ Dynamic Shapes on Sphere X + v

¢ > C 0 OFielf.d % % O @ (Upsate )

const textureLoader = new THREE.TexturelLoader()

texturelLoader.load(
'path/to/your/texture.png’',
function (texture) {
// Create the material with the loaded texture

const material = new THREE.MeshBasicMaterial({ map: texture, transparer

// Create the sphere with the new material

const geometry = new THREE.SphereGeometry(1l, 32, 32); " - -
const sphere = new THREE.Mesh(geometry, material); »
scene.add(sphere); . x

]
// Call the updateShapes function . @
updateShapes(); . '

// Move the camera

camera.position.z = 5;

// Call the animate function
animate();

3,

undefined,

function (error) {

console.error('An error occurred while loading the texture:', error);

3 Cuboid count: (30 || Update shapes



Unity

private void GenerateShape(GameObject shapePrefab, int count, Vector2 sizeR:
{
for (int i = 0; i < count; i++)
{
GameObject shape = Instantiate(shapePrefab);
shape.transform.SetParent(transform);
shape.transform.localScale = Vector3.one * Random.Range(sizeRange.Xx,

Vector3 randomDirection = Random.onUnitSphere;
shape.transform.position = transform.position + randomDirection * t1

shape.transform.up = randomDirection;




™ * Filament

Filament is a real-time physically-based
renderer written in C++. It is mobile-first, but
also multi-platform

// init must be called before we can build any materials.
filamat: :MaterialBuilder::init();

// Compile a custom material to use on the triangle.
filamat: :Package pkg = filamat::MaterialBuilder()
// The material name, only used for debugging purposes.
.name("Triangle material")
// Use the unlit shading mode
.shading(filamat: :MaterialBuilder::Shading: : UNLIT)
// Expose the COLOR attribute visible to our shader code.
.require(VertexAttribute: : COLOR)
// Custom GLSL fragment shader
.material("void material (inout MaterialInputs material) {"
" prepareMaterial(material);"
" material.baseColor = getColor();"
")
// Compile for Metal on mobile platforms.
.targetApi(filamat: :MaterialBuilder: :TargetApi: :METAL)
.platform(filamat: :MaterialBuilder: :Platform: :MOBILE)
.build();
assert(pkg.isValid());

// shutdown should be called after all materials are built.

filamat: :MaterialBuilder: :shutdown(); f]tt[)&;://g}()()g]|E§.§]itf]ljk).i()/fi|EirT1€3r1t/\A/€3t)§]|/f1EB|rT1EBt.f]trT1|



Unity! HeMHoro ncropum

- 2002: OsBug XenracoH n Hukonac ®paHcuc
pa3pabatbiBanu ABMXOK Ans cebs. Llenb - ABMKOK Ans
MOOUIBbHbIX YCTPOMUCTB

- 2005: MNpeactasunm Ha WDC Ho Tonbko anst Mac OS X
- 2009: Bepcusa 2.5 ¢ nogaepxkon iPhone u iPod Touch

- 2010: Unity 3 nopnepxka Android

- 2015: Unity 5 mHoro yny4ywatenscts n WebGL



™ Unity

000 Test - Sphere - Android - Unity 2022.3.2f1 <Metal>
Signin & © | S | B | o O Layers v Layout v
‘= Hierarchy 2 i # Scene @ Asset Store I Simulator i @ Inspector 52 Navigation (Obsolete) 2 i
ty xA & [Elcentery Qlocaly Hy v L vy Qv 2 @ & v B mv S & . MaiNCamara St~ a
R Test 3 .’v
& Directional Light 1 Tag MainCamera v Layer Default v
D Directional Light 2 v
€D Directional Light 3 & Prefab @ Main Camera (O]
& Directional Light 4 gj Overrides v Select Open
& Point Light
» §¢ Main Camera > A Transform o
.:’ Root joint > 1_1‘ Position X 0 YA 3 2N -3
w | , Main Camera Rotation X 45 YO zo
Scale R X1 Rl 1 ZN 1
Bt v Camera o
Render Type Base v
Projection @
Projection Perspective v,
| SA‘ :‘av‘ga“o” Field of View Ax Vertical -
urfaces
Field of View ® 60
Show Only Selected -
Show NaVMesh ~ Clipping Planes Near 0.3
Show HeightMesh Far 1000
i Physical Camer.
I Project B Console 3 i ¥
+ - Q P € 0 x #19 Rendering o :
@ MadBrains 4 Assets > MadBrains > Scripts > Control Renderer Default Renderer (Ultra_
: '(\:AL;I::::IES M Light Post Processing
% B Matter Anti-aliasing No Anti-aliasing v
Im Plugins .
B Prefabs PulseControIBehaV{our Stop NaNs
i ScaleControlBehaviour o,
S Im Sphere
[a@ Scripts
M Auxilliary Refnc%erShadows v
> im Control Priority -1
im Data structures Opaque Texture  Use settings from Rende v
i Editor Depth Texture  Use settings from Rende v
m Input < .
B TextAssets . P Culhlng‘Mask : Everything .

X E RO



+ + + + + +

NMnrocbl 1 MMHYCbI Unity

KpoccnnatpopMeHHOCTb -
[10CTYNHOCTb U NErkocTb BXxoaa
Pa3BuTble MHCTPYMEHTDI -
[Moonepxka coobulecTBa -
[Tpon3BOANTENIBHOCTb

“3penocTtb”

[MponpuetapHocTb (He Open Source)
[NognucHaga moaenb

OrpaHu4yeHus

OTcyTCTBME NOMHOrO KOHTPOMS



KoMnunauua npoeKTa

N3 KopobBKKM AOCTYMNHO
MHOIO BCEro

[anblue dyaem TonbKo nNpo
mMobunkn (iI0S n Android)




™M How it works

Unity offers controls that let you manage when

U n i ty a S a Li b ra ry and how to load/activate/unload the runtime

library within the native application. Beyond that,
the mobile app build process mostly stays the

[MogBunach B Un|ty 2019.3 same. Unity lets you create iOS Xcode and
Android Gradle projects.

https://unity.com/features/unity-as-a-library

Native Application

Native Xcode R Your “game”
/Android Project Uity Project logic

Unity Library




OrpaHunyeHus

Limitations

While we tested many scenarios for Unity as a library hosted by a native app, Unity does
not control anymore the lifecycle of the runtime, so we cannot guarantee it'll work in all
possible use cases. For example:

» Unity as a Library supports rendering only full screen, rendering on a part of the
screen isn't supported.

» Loading more than one instance of the Unity runtime isn't supported.
e You may need to adapt 3rd party Plug-ins (native or managed) to work properly
» Overhead of having Unity in unloaded state is: 90Mb for Android and 110Mb for iOS



OrpaHunyeHus

Limitations

While we tested many scenarios for Unity as a library hosted by a native app, Unity does
not control anymore the lifecycle of the runtime, so we cannot guarantee it'll work in all
possible use cases. For example:

» Unity as a Library supports rendering only full screen, rendering on a part of the
screen isn't supported.

» Loading more than one instance of the Unity runtime isn't supported.
e You may need to adapt 3rd party Plug-ins (native or managed) to work properly
» Overhead of having Unity in unloaded state is: 90Mb for Android and 110Mb for iOS



OrpaHunyeHus

Limitations bv,., )

o
While we tested many scenarios for Unity af ’\' /ya oy /La native app, Unity does
not control anymore the lifecycle of the runtlrﬁq,-, L"aorh Y1 D,Re it'll work in all
possible use cases. For example: . 3/(0 '74':,7
Lo, Uy o

Unity as a Library supports rendering only full screen, rendenk;g,/} /7O/Q9
screen isn't supported. '4/7Qn 3676

Loading more than one instance of the Unity runtime isn't supported. a ..
You may need to adapt 3rd party Plug-ins (native or managed) to work properly
Overhead of having Unity in unloaded state is: 90Mb for Android and 110Mb for iOS



OrpaHunyeHus

Limitations
While we tested many sc P f — { X,a native app, Unity does
not control anymore the lif{ y 4 b;;?eb it'll work in all
possible use cases. For e (" e G/('O ",
i a Ha '\'\'
» Unity as a Library su b ‘ ., o, /7O/r's ¢,
screen isn't supporte€/. L T, \ 4 N 5q 75
e Loading more than one inst ‘ 2 I1Sn't supported. a ..

4L,

br managed) to work properly

You may need to adapt 3rd pp
Overhead of havipgdlell & Android and 110Mb for iOS



™
“as a Library”




Unity-iPhone

9 Unity-iPhone

@ Unity-iPhone
¢ Unity-iPhone Tests




10S

kcnopTbl 4ng CumynaTtopa v
Yctpounctea B Unity genatotca
oTaenbHo!




™ |

Identity
v [& SwiftyUnity ¢

v SwiftyUnity

AppDelegate.swift
PRSI _ PROJECT Identity
SceneDelegate.swift
) ) & swiftyUnity
ViewController.swift
Display Name

Main.storyboard TARGETS
-_ F = Bundle Identif; T I
Assets.xcassets SwiftyUnity undle Identifier com.example.SwiftyUnity
LaunchScreen.storyboard Version 1.0 - .

Info.plist i
< UnityEx
Products AL

UnItQ-IPhone.xcodepro]

Setapp o Libraries
SwiftyUnity

‘ MainApp
dinotrnka UnityExport By iPh
nity-iPhone

) AirDrop UnityGame )
SaiftiL . Unity-iPhone Tests
wiftyUnity.xcworkspace

Recents UnityData.xcassets

Applications 3 UnityFramework
Desktop LaunchScreen-iPad.storyboard
LaunchScreen-iPhone.storyboard
B LaunchScreen-iPad.png
Downloads B LaunchScreen-iPhoneLandscape.png
H LaunchScreen-iPhonePortrait.png
Info.plist
MapFileParser.sh
process_symbols.sh
@ MapFileParser

iPhone -
& Unity-iPhone.xcodeproj

N ewe naydka HaCTPOEK 3aBNCNMOCTEN N NMYTEN Ah shit, here we go again.



iOS - a Imba TO He HacToALWan!

Bubnunoteka He ckoHpurypmposaHa!

- [lanka Data npukpenneHa K
NPUIIOXEHMIO, a He K Bubnmnoreke

- Ha Bbixoge *.framework, a He
*.xcframework




i0S - pOHAacTpPOMKA

> @m Products
> @ Unity-iPhone Tests
> @ UnityFramework
> @@ Data
) Images
£3 Info
[l LaunchScreen-iPad
Y LaunchScreen-iPad
Y LaunchScreen-iPhone
[za) LaunchScre...eLandscape
) LaunchScre...honePortrait

TARGETS

? Unity-iPhone
< Unity-iPhone Tests
& UnityFramework

i GameAssembly

Additional SDKs

Architectures

Base SDK

v Build Active Architecture Only

Debug
Release
ReleaseForProfiling
ReleaseForRunning

Excluded Architectures

Supported Platforms ——

On Demand Resource Tags

Target Membership

# ¢ Unity-iPhone

&% Unity-iPhone Tests

“ | @ £ UnityFramework )
e S e

"% GameAssembly



™ iOS — a Kak amby-To 3arpysuTb?

private func loadUnityFramework() —> UnityFramework? {
let bundlePath: String = Bundle.main.bundlePath + frameworkPath

let bundle = Bundle(path: bundlePath)

if bundle?.islLoaded == false {
bundle?. load()

}

let ufw = bundle?.principalClass?.getInstance()

if ufw?.appController() == nil {
let machineHeader = UnsafeMutablePointer<MachHeader>.allocate(capacity: 1)
machineHeader.pointee = _mh_execute_heade.

ufw?.setExecuteHeader(machineHeader)
}

return ufw

,0[4



™ iOS - Finally!

func application(_ application: UIApplication, didFinishLaunchingWithOptions launchOptions: [UIApplication.LaunchOptionsKey: Anyl?) —> Bool {

Unity.shared.setHostMainWindow(window)
W

@IBAction func btnOpen(_ sender: UIButton) {
Unity.shared.show()
}

Open Unity

w125 QY Unity-




™ Android




Android

build.gradle (:app) build.gradle (NativeAndroidApp

adle project sync failed. Basic functionality (e.g. editing, debugging) will not ... Try Agai Op Build' View

include ':apj
iftlude ':unitylLibrary'’
project(’':unityLibrary').projectDi

A elle nayka HAaCTpPOEK 3aBUCUMOCTEN U MYTEN



Android - HroaHCc HOMep 1

Bepcun 3aBucumocTen (nytTv 1 COBMECTUMOCTb BEPCUN)

- Java Development Kit (JDK)

- Software Development Kit (SDK)
- Native Development Kit (NDK)

- Gradle

- Gradle Wrapper

- Android Gradle Plugin

- com.android.library Plugin

- org.jetbrains.kotlin.android Plugin



l

o} NoClassDefFou
ehaus. groovyvmp

Andr« java.lan

1810 arg.cod
Jarl/MET

V -

ersion of k, T A-INF, /kothn- StalBREASMEST S

d1e17.3-3

- Java D~ ‘Nary v, Versio ot ln Modyle.
r fi d Lo ’nOfts Moa,
could NOE T ciopm Metadat. ; Ule was co,
L AT pment Kit (SDK) 1S 1.8.0, ey Mpileq With 5
Failed to install the following Android SDK packages as some licences have not been i D eCt ed Ve anj nco m
accepted. rsion js 16. Patible
platforms; .android-33 Android SDK Platform 33 O
build-tools;30.0.3 Android SDK Build- Tools 30.0.3 ) g > ”
To build this project, acceptthe SDK license agreements and install the mis u“' :
using the Android Studio SDK Manager. ' ) ‘ A
X \
ora.i t ooty FIUGIN | ' il R .
- rqg.|jetor ' \
g.jetbrains.kotlin.android Plugin ‘ l
.Avf

OTaenbHas uctopus



Android 3aBUCMMOCTH

JDK 17
Gradle 7.3.3
AGP 7.2.2

JDK 1.8
Gradle 6.1.1
AGP 4.0.1

JDK 11.0.1
Gradle 7.0.2
AGP 7.0.1




Android - HHOaHC HOMep 2

I/IL2CPP (31563): JNI_OnLoad

E/_flutter_widge(31563): Invalid ID 0x00000000.
D/AndroidRuntime(31563): Shutting down VM

E/AndroidRuntime(31563): FATAL EXCEPTION: main

E/AndroidRuntime(31563): Process: com.example.unity_projecﬂ, PID: 31563

E/AndroidRuntime(31563): android.content. res.Resources$Not

E/AndroidRuntime(31563): at

E/AndroidRuntime(31563): at
E/AndroidRuntime(31563): at
E/AndroidRuntime(31563): at
E/AndroidRuntime(31563): at
E/AndroidRuntime(31563): at
E/AndroidRuntime(31563): at
E/AndroidRuntime(31563): at
E/AndroidRuntime(31563) : at
E/AndroidRuntime(31563): at
E/AndroidRuntime(31563): at

oundException: String resource ID #0x0
android.content. res.Resources.getText(Resources.java:367)
android.content.res.Resources.getString(Resources.java:460)
com.unity3d.player.UnityPlayer.GetGlViewContentDescription(Unknown Source:20)
com.unity3d.player.UnityPlayer.<init>(Unknown Source:271)
android.os.Handler.handleCallback(Handler.java:883)
android.os.Handler.dispatchMessage(Handler.java:100)
android.os.Looper.loop(Looper.java:214)
android.app.ActivityThread.main(ActivityThread.java:7697)
java.lang.reflect.Method.invoke(Native Method)

com.android. internal.os.RuntimeInit$MethodAndArgsCaller.run(RuntimeInit.java:516)
com.android. internal.os.ZygoteInit.main(ZygoteInit.java:950)

D/ViewRootImpl[MainActivity](31563): windowFocusChanged hasFocus=false inTouchMode=true
I/Process (31563): Sending signal. PID: 31563 SIG: 9

Lost connection to device.
Exited (sigterm)



Android - HHOaHC HOMep 2

Bubnunoteka He ckoHpurypmposaHa!

- HobaBuTb napameTp B
AndroidManifest.xml

-  Hobasutb ann strings.xml B
pecypchbl C “Marm4yeckon” CTPOKOU




Android - poHacTpomnka

| <meta-data & > 1g" Iroid: ' 1t A
<meta-data :name="unity.auto-report-fully-drawn" :value="true" />

<in1:ent-f:i.'l.ter>
. <cateaorv android:name="android.intent.cateaorv.LAUNCHER" />

-I<resources>
<string name="game_view_content_description">Game view</string>
~1</resources>




™ Android - finally!

val intent = Intent(this, UnityActivity::class.java)
startActivity(intent)

&0 unity




YeM nsiox Takou noaxon?

[MpeacTtaBbTe YTO Bbl NpuxoanTe B npoekT. OH
HaTuBHbIM Ha IOS nnu Android, HO YTOObI ero
CKOMMUITNTb BaM HYXXHO:

- Ckauatb elle oaHy nanky ¢ Apyrum npoekTom (unm
OHW yXXe pAOoM nexar)

- YctaHoBuTb Unity

- HacTtpouTtb Bce okpyxeHune (ocobeHHo Ha Android)




™
A xoueTcs - “as a Library”

Toadt



Unity Scripting API




Android - yTO penaerca B cKpunTax

1) [epekntodeHne n akcnopT Android npoekTa '® © © Android Build Environment
2) Hactpansaetca okpyxeHne (Java Home, Gradle Path v tn) 580 0 —
3) [lonHocCTbo 3ameHaTCsa unn gobasnsatTca dansiol

Studio.app/Contents/jbr/Contents/Home
Select Folder \
. . gradle 7.3.3
a) And r0|d Man |feSt-Xm| /Users/antol/.gradle/wrapper/dists/gradle-7.3. Apply \

3-all/4295vidhdd9hd3gbjyw1xqgxpo/gradle-7.

b) build.gradle (pyToBbIn) 33
c) build.gradle (6ubnnoteyHoro moayns)
d) gradle.properties
e) strings.xml

4)  Komnunupyetcs unityLib.aar

Select Folder i




™ 10S - yTO AenaeTca B CKpUNTaXxX

[Mpouecc 3anyckaeTca aBaxabl, cHadana gna Cnmynartopa, notomMm ans
YcTtponucTsa:

—_—

[MepekntoveHune n akcnopT iIOS npoekTa
[MpoBepsieTca 4To aTo macOS n ectb Xcode
[MoNHOCTBIO 3aMeHSATCA NN AodaensaTcs dannbi

main.mm

Preprocessor.h
UnityAppController.mm
UnityAppController+ViewHandling.mm
UnityFramework.h

UnityView.h

UnityView.mm

UnityView+iOS.mm
UnityView+Private.h
UnityViewControllerBase+iOS.mm

Komnunupyetca *.framework

N

N~ © 0 0 0 0 0o o o0 o o _ .

N

duHanbHbIN 3Tan:
- pgea *.framework-a cobupatotca B oguH unityLib.xcframework



Ho yto no noBoay TpeboBanuua?

I v RSVA NN R I'EZVA N A Y AN

ANX HA YaCTu 3KpPaHa NoKa3dThb

-I-ﬁlf " '-Fnﬁ l‘[h\ !



W ApxutekTypa (aHanorusa

Framework

Dart Cupertino

Widgets
Rendering

Foundation

Service Protocol Composition Platform Channels
Dart Isolate Setup Rendering System Events

Dart Runtime Mgmt Frame Scheduling Asset Resolution

Frame Pipelining Text Layout

Embedder

Platform-specific




W ApxutekTtypa (aHanorua)
Framework | YT

]
CKpUNTbl NOrMKu | |
]

BcnomorartenbHble Knaccbl 1 “kaHBac”




™ Android o6onouka

18 usages
protected UnityPlayer mUnityPlayer; // don't change the name of this variable; referenced f

// Override this in your custom UnityPlayerActivity to tweak the command line arguments pas
// The command line arguments are passed as a string, separated by spaces

// UnityPlayerActivity calls this from 'onCreate'

// Supported: -force-gles2@, -force-gles30, -force-gles31, -force-gles3laep, -force-gles32,
// See https://docs.unity3d.com/Manual/CommandLineArguments.html

// @param cmdLine the current command line arguments, may be null

// @return the modified command line string or null

1 usage

protected String updateUnityCommandLineArguments(String cmdLine)-r-etur-n cmdLine;.

// Setup activity layout
1 usage
@0verride protected void onCreate(Bundle savedInstanceState)

{




™ Ho 310 X JVM!

package com.unity3d.player; Reader Mode

import -

public class UnityPlayer extends Framelayout implements IUnityPlayerLifecycleEvents {
public static Activity currentActivity;
private static final int ANR_TIMEOUT_SECONDS = 4;
private static final int RUN_STATE_CHANGED_MSG_CODE = 2269;
private static final String SPLASH_ENABLE_METADATA_NAME = "unity.splash-enable";
private static final String SPLASH_MODE_METADATA_NAME = "unity.splash-mode";




Android - pazbupaemcs

UnityPlayer - ato FramelLayout
Haxoaunm, 4To B Ka4eCTBe ViEW UCMOSb3yeTCH Kak pa3 OH
HemHoro wamaHcTBa ¢ nepegavyeun XXnM3HeHHOro umknia

A... ncnonbayem UnityPlayer Hanpamyio!



™ Android - pasébupaemcs

UnityManager { MainActivity : AppCompatActivity() {
@SuppressLint("StaticFieldLeak"]]
mUnityPlayer: UnityPlayer onCreate(savedInstanceState: Bundle?) {
.onCreate(savedInstanceState)
isUnityReady = setContentView(R tayoutsactivity_main)
UnityManager.initUnity( activity: )
2 Antol {savedInstanceState = I
unityView: View supportFragmentManager.beginTransaction()
() = mUnityPlayer .replace(R.id.container, MainFragment.newInstance())
.commitNow()
2 Antol * +
@RequiresApi(Build.VERSION_CODES.R) }
initUnity(activity: Activity) {
mUnityPlayer = UnityPlayer(activity) 2 Antol *
isUnityReady = onDestroy() {
} UnityManager.onDestroy()
.onDestroy()
2 Antol I
onDestroy() {
mUnityPlayer.guit() 2 Antol *
isUnityReady = onPause() {
} .onPause()
UnityManager.onPause()
2 Antol }
onPause() {
mUnityPlayer.pause() 2 Antol *
} onResume() {
.onResume ()
2 Antol UnityManager.onResume()
onResume() { }
mUnityPlayer.resume()
} 2 Antol *

onConfigurationChanged(newConfig: Configuration) {
2 Antol .onConfiaurationChanaed(newConfia)



Android - Tenepb MOXHO Tak!

@Composable
UnityView() {
Box(modifier = Modifier.fillMaxSize()) { this: BoxScope
(UnityManager.isUnityReady)
AndroidView(
modifier = Modifier.fillMaxSize(),
factory = { it: Context
UnityManager.onPause()
UnityManager.onResume()
UnityManager.unityView #%lambda

}
)
Text(
text = "Unity is e
fontSize = sSp;
color = Color.White
)



Android — PROFFIT!




™ i0S 060s104Ka

eee @ B 1 Unity;iRhone & UnityFramework ) 7 Any i0S Device (armé4) Build Succeeded | 21.06.2023 at 17:43 + (B
O QA © § D 8 < UnityAppController UnityView+i0S UnityAppCo...ewHandling 111" main h Preprocessor UnityViewC..lerBa & =[]

> & PluginBase (E8 Unity-iPhone ) & Classes ) & Ul ) 111 UnityView+iOS ) No Selection

v Ul 6 #include "OrientationSupport.h"
h Activityindicator 7
111 ActivityIndicator 8 _unityAppReady;
h Keyboard 9
111 Keyboard 20 UnityView )
h OrientationSupport n (¢ - ) ScreenOrientation contentOrientation;

111 OrientationSupport
M StoreReview

14 UnityView (i0S)
15 - C DwillRotateToOrientation:(UIInterfaceOrientation)toOrientation fromOrientation:(UIInterfaceOrientation)fromOrien

h UnityApp ViewHandling

111 UnityAppContr...er+ViewHandling M

117 UnityView+Keyboard i
. N 17 // to support the case of interface and unity content orientation being different
h‘ DVIEHHOY 18 // we will cheat a bit:
HEUnityVIewsiOS M 19 // we will calculate transform between interface orientations and apply it to unity view orientation
h UnityView+tvOs 20 // you can still tweak unity view as you see fit in AppController, but this is what you want in 99% of cases
111 UnityView+tvOS 2
h' Unityview L 22 ScreenOrientation to = ConvertToUnityScreenOrientation(toOrientation);
117" UnityView L 23 ScreenOrientation from = ConvertToUnityScreenOrientation(fromOrientation);
h UnityView+Private A 2
h UnityViewControllerBase+0S 25 (fromOrientation == UllnterfaceOrientationUnknown)
111 UnityViewControllerBase+i0S M 26 _curOrientation = to;
h UnityViewControllerBase+tvOS 27
111 UnityViewControllerBase+tvOS 28 _curOrientation = OrientationAfterTransform(_curOrientation, TransformBetweenOrientations(from, to));
h UnityViewControllerBase 29
111 UnityViewControllerBase _viewIsRotating = g
> & Unity 3}
h CrashReporter 82
111 CrashReporter 3 - (void)didRotate
h PLCrashReporter <A
h Prefix 35 (_shouldRecreateView)
h Preprocessor M * {
h RedefinePlatforms L recreateRenderingSurface];
h UndefinePlatforms 3 ¥
h UnityAppController+Rendering Jj {ewIsR : .
111 UnityAppController+Rendering /:1 } SN 18

h UnityAppController+Unityinterface

—n [

+&@fe o8




™ i0OS — HU3KMM NOKNOH

https://forum.unity.com/threads/unity-as-a-library-render
ed-on-partial-screen-with-swiftui. 1398856/




™ i0S — npuMepbl nCnpaB/IeHUMA

//[SwiftUI_fix]

//
1/
7/
//

if (Pavailable(iOS 13,

else

_window

_window

tv0S 13, %))

= [[UIWindow alloc] initWithWindowScene: [self pickStartupWindowScene: application.connectedScenes]];

= [[UIWindow alloc] initWithFrame: [UIScreen mainScreen].bounds];

- (void)createUI

{

//
//
//

NSAssert(_unityView != nil, @"_unityView should be inited at this point");

//[SwiftUI_fix]

NSAssert(_window != nil, @"_window should be inited at this point");

_rootController

= [self createRootViewController];

//
7/
Ak
1/
4
/i
//
17
1/

//[SwiftUI_fix]

[_window addSubview: _rootViewl];

// We should have rootViewController set always, otherwise UIKit might trow exception

_window.rootViewController = _rootController;

[UIView setAnimationsEnabled: NOJ;

// make window visible only after we have set up initial controller we want to show

[_window makeKeyAndVisiblel];



i0S - Tenepb MOXXHO TaK!

UnityWrapperView: UIViewRepresentable {
makeUIView(context: Context) -> UIView {
initializeUnityIfNeeded()
Let view = UnityInstance.appController().unityView!
view

updateUIView(_ uiView: UIView, context: Context) {



iOS — PROFFIT!
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Unity: Mo>xHo nonpoboBaTtb

=9 QU virecuonal Lignt

@ Directional Light L
@ Directional Light | €
& Directional Light ¢
@ Point Light
| » S MainCamera > &
| » W Roo t > BEl
I )

e Project B Console
v §
M i0S
M Tests
v [@ MadBrains
» Bm Cubemaps
m Materials
s Plugins
> B Prefabs
e Scenes
v (@@ Scripts
e Auxilliary
» im Control

Bm Nata stnictires

= Main Camera

Color

FIela OT View AXI verucal v
Field of View @ 60
Clipping Planes Near 0.3

Far 1000
Physical Camer:
Rendering o :
Renderer Default Renderer (Ultra_PipelineA v

Post Processing
Anti-aliasing
Stop NaNs
Dithering
Render Shadows
Priority

ue Texture
Degth Texture

Stack
Environment
Background Type
Background

Volumes
Update Mode
Volume Mask
Volume Trigger

" Output

Output Texture
Target Display
Target Eye
Viewport Rect

LIND Dandarin~

No Anti-aliasing v

v
-1

Use settings from Render Pipeline v
Use settings from Render Pipeline v
Everything v
v

]
]
it Color 4
Use Pipeline Settings v
Default 5
2 None (Transform)
]
None (Render Texture)
Display 1 ¥
Both v
X 0 YO
W1 I 1

llea cattinme fram Dandar Dinaline =



i0S: [1a noXXanymncTa

BooOLle 6e3 nameHeHnn B koge




Android: TyT Takoe geno...

-

@RequiresApi(Build.VERSION_CODES.R)
initUnity(activity: Activity) {
mUnityPlayer = UnityPlayer(activity)

f: Field = mUnityPlayer:: .java.getDeclaredField( )
f.isAccessible =

glview = f[mUnityPlayer] View
glView.setBackgroundColor(Color.TRANSPARENT)

f2: Field = glView:: .java.getDeclaredField("a")
f2.isAccessible =

surfaceView = f2[glView] SurfaceView
surfaceView.setZ0rder0OnTop( )

surfaceView.holder.setFormat(PixelFormat.TRANSLUCENT)

//window.insetsController is not working for unknown reason
activity.window.clearFlags(WindowManager.LayoutParams .AAG—FH-LSEREEN)
isUnityReady =

550 & &

template.name

Random Data

Random Color
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