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- DotnetWasmpBp=

- GPU Skinning

- Shader Warmup

— Managed Code Stripping - Extreme Level
- IL2CPPT&iEr5E

- REFEDBECRIUL

- TextureManager

- INFERTEE (Android)

- C# Debugging

- Remappenz{THRTFLL
- MathFEZ#FWasm SIMD
- REERAME/NIE%SDK



- BE{YITES|ZEBullet

-~ 5|ZBRHE, IIE NS

- BRERESE, BREARR

- E5[ENFosFBBEEHEED, :
— shader binaryii#k
— render apifl &

— BEERFEBEMRME, wasml{kiXcmd

- =gpu drivengek

- MTextureManagenZiEERIEZE
(DA=gEd

- X BERERITFRISF

;_—:Fé

HYER ]
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Dothet Wasm35 %=

~ IL2CPPHERS

N

- Wasm
® [LEIRACPp, miFHEEH—AI-In-onefIWasm
® NULSESINEAITWasmBY, RBMmIE. BETHRHESMM. JITHHEE, SBEEWasmAREEINE
® fgn, Wasm{AFI50MB, {X\WasmiBXAINEFEHHEHMAIEZ1A500MB

Unity-
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Dothet Wasm %=

- .Net8
~  2023fMEREET AR
® FaESFWebAssembly
- BREENATIL
® ZEDIEBDMWasmeRE

Configuration

o ;}EE/J\WAS M{Z'S /D\' E%B%{Rié?i—mﬁ Scripting Backend .NET 8

Api Compatibility Level* v NET8
_ N E —|— ; | Ijui IL2CPP

® AOT, JlTerpreter, SGenEfhiA
o [HEEIRTT

Unity-
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Dothet Wasm/5Z=

- {9EKD

DLL Compile & Strip

® 5IL2CPP—E
Convert DLL

® [n: DLL

® Out: WebCILH&ZLAIWasm 34
Native code Compile & Link

® In: NativeftsB + 3|28 + NET Runtime
® Out: dotnet.native.wasm + jsERIK(HS

WebGL Template
WeixinMiniGame Template

Process template

 1L2¢PP Build

1L2cPP
Runtime Library

html & loader js

DLL Compile & Strip

— IL2CPP

Start Build

User Scripts
v

Assembly-CSharp.dll
and other dll defined by asmdef

Strip Managed Code

Managedstripped Dils

Scripting
Backend

Unity Modules/Packages
Net BCL

NET 8

.NET8 MSBuild

Translate IL to cpp

v
» UnityClassRegistration.c|
Compile Native Files [é——: "% BIStration.cpp ©_5| compile Native Files

Archive Object Files

Generate icall &

Register Unity Modules

UnitylCallRegistration.cpp

Native Plugins

Unity Modules

Scan pinvoke and icall

7
pinvoke-table.h |
icall-table.h Assembly-CSharp.wasm

v and other wasm

GameAssembly. aI

Static Library

.NET Runtime
Static Library

Built-in Shaders
Textures
Serialized files

Generate data

data file
streaming data
assetbundles

Unity JS
Link and compile el i
| T
webgl.wasm dotnet.native.wasm
framework.js dotnet.runtime.js/dotnet.native.js
Finish Build

Unity-
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Dothet Wasm/5Z=

Load First Page
index.html & loader.js

E Load Unity Framework J; ( l E
Fﬂjztin : :
% = nNiv : fetch data & dotnet.js [ Initialize mono .NET runtime ] :

- Dﬂﬁg |-§’-§Zﬁ: . fetch blazor.boot.json ‘L

[Initlalize Assemblies (WebCILs)]

(-IGI

® NetfydataFljs + blazor.boot json Async Download Resources !
. —Fﬁ1ﬁﬁg§ﬂ§ : : [ gotnetnatiiehasm ] [Instantiate dotnet.native.wasm]
E dotnet.nati\{e.xxxx.js&
® dotnet.native.wasm + WebCIL3Z## (MCDN) d°‘”e”“”"”‘e‘““"5]

Export Engine Instance
[ assemblies(WebClILs) ]

ek - = — l ________________________

o %ﬂt‘ﬁ'f’tNET Runtime éStartGame
® LIBufferfyathnEiWenCllSTr | e ]
® JNFEidotnet.native.wasm

E[LoadAssemblies(WebCILs)] :

- HENIFXK SR ?
® CallMain

® IHTNNEWebCIL, HTHEA AL

Unity-
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Dothet Wasm5 3

- SGen GC

- HAMonoigit
® EfEIMMono Stack
® EITHIIRBEIERNFRA
o HREM, EITARTLADEES—ML, /DRI

- BH—EREFEOverhead
o FHE/0- 0V SNERITAHFC ORISR, MHTRE LY
® NEFHREKAIIBE AR LAERBoehm GC

Unity-
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Dothet Wasm/5Z=

- JITerpreter

— T (Just-in-Time) FmiRICATIE

O EHoMmAIBEHAMENIWas B, NTIREIEITRER

o —BRARRBRgRERS D WasmXiE, BpWasmAEII4KE

- MHEERT

® XIEREHITAVRER A LAESRIBS A IR R T

® tHRJLARSRMLW asmFNJ SARBIaIRIHEEER
~- Net8 BAFE

Unity-
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Dothet Wasm %=

- RBRLE
- BEMETARE
- EFBHmERR L
- ERpHEaYE
- ERER AR
- EFRRIRIAS

e T E3 ]
- HEEEBMMOBFE

Ja (S FIWIE ik F A

Unity - IL2CPP 1147 898 932
%t - IL2CPP 1018(-129) 831(-67) 858(-74)
45 - Dotnet 849(-298) 716(-182) 749(-183)

Unity-
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Dothet Wasm/5Z=

- FFKitk!
- H—EPEEMTNF ARG
0 e LERTIIAP
0 TESIE. MBI SIATINEE ST
- BEZEFEANA
® HFAOT
- TREESZ¥A

Unity-
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GPU Skinning

- JLHEBAISKinning 5
- CPU
o =2
- CPU-SIMD
® UE/INEFNRD BEASHF
- GPU - Compute Shader
® \WebCLAZH
- GPU - Tranform Feedback

® IENI—"pass, FAVertex shaderit&, HitHZEIGL_TRANSFORM_FEEDBACK_BUFFER
0 NWREUZEMRAEEZERAMK (B, 8/MAtelmEd)

Unity-
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GPU Skinning

- Vertex Shader Skinning
o sgimﬁfi Other Settings

Rendering
. Color Space*
® SkinningfEVertex shaderBBit& Auto Graphics AP!

Static Batching

° Z‘i’%ﬂbﬂpass, MEEE’J%&?EEJ%%?E&Mwﬁ%ﬁ’s‘?ﬁe

Sprite Batching Threshold

Mesh Skinning GPU - Vertex Shader (recommended)
_ i)S—" /\
i} | Graphics Jobs CPU

Texture compression format v GPU - Vertex Shader (recommended)

. g | WES h a d er: éﬁBﬁ?% ::.Ig;“gi Eeﬁ::stg:goding GPU - Transform Feedback (deprecated)
® FRFBENXshader: RFHRININT—T

#pragma multi_compile _ ENABLE_VS_SKINNING

Unity-
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GPU Skinning

tH&b3s -
- TEaeXIEL Vertex Shader Skinning &SR

=1 (BfiL: ms) %22 (i ms)
2.5 20
2
15
1.5
10
1
5
0.5
0 0
845 FERATS 845 EEALS
B CPU skinning B SIMD M Transform Feedback VS skinning M CPU skinning | SIMD M Transform Feedback VS skinning

Unity-
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Shader Warmup

~ Shader¥giFLbEFERS
~-  WebGLAZFFBinary Shader, BBAShaderfmiFitAEERE/ L=/

- BBAWarmUp
® ShaderVariantCollection.WarmUp(): BJREst LR R{ERAZF AIRT(E)
® ShaderVariantCollection.WarmupShadersProgressively(1): oEUZRmGmIE, B{ha]ser=E /=

— S2EShader Warmup
- WebGLAIY B KHR_parallel_shader_compile z¥5&ShaderfmER L4t

- BTy RE, ST REHIShader Warmup

® \WarmupAsync: KERLIRF
® \WarmupWait: check status

Unity-
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Shader Warmup

e ]

[R5cShaderfmiz: 6545ms

ShaderVariantCollection.WarmupShaders (6545.00ms)

- 1%%%&8 h a d er \/\/ a rm u p ';ij‘LEJF;"O';:{IdHV,CU||€C!IUII.\‘\"L1IH'L pShaders

Object: ShaderVariants

Copy Showw

® \WarmupAsync: 120ms
® \WarmupWait: /63ms

- éi-l_:/tl\:;)ﬁl/l\ 8 6 C 5 % CPU:192.00ms GPU

Payer

tRunDe!

n.WarmUpA 1aderVarian lection.WarmUpWait

bject: ShaderVariants Object: ShaderVariants

Copy Show~v Copy Showw

Unity-
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Managed code stripping - Extreme level

- Managed code stripping
— 1@ UnityLinker
® MDLLHZIFRRBEFERAZAMTE
® FEREHHI - High
- BBRREBARIRST
® {REET MonoBehaviour 1 ScriptableObject B9LEPRL R
Al REZIBREAD
o FERFBITAIL, AINEINk xml

Unity-
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Managed code stripping - Extreme level

- Extreme level

- (FHEEHEAZIBRAN
® ¥ MonoBehaviour 1 ScriptableObject,

Assembly type:

.NET Class &
Platform SDK and
UnityEngine
Assemblies
Assemblies with
types referenced
in a scene

All other

Test

High

Applies any preservations defined in any
link.xml file.

Marks the following:

+All methods which have the
[RuntimelnitializeOnLoadMethod] or
[Preserve] attribute.

*Preservations defined in any link.xml file.
*Marks all types derived from MonoBehaviour

and ScriptableObject in precompiled, package,
Unity Script or assembly definition assemblies.

Marks the following:

+All methods which have the
[RuntimelnitializeOnLoadMethod] or
[Preserve] attribute.

*Preservations defined in any link.xml file.
+All types derived from MonoBehaviour and
ScriptableObject in precompiled, package,

Unity Script or assembly definition assemblies.

Marking rules:

Rule Target
Extreme
Applies any preservations defined in any link.xml
file.

MonoBehaviour
Friix Lt

All methods which have the
[RuntimelnitializeOnLoadMethod] or [Preserve]
attribute.

*Preservations defined in any link.xml file. ScriptableObject
< W bri i it link.xml £ 7 (1) MonoBehaviour £l

ScriptableObjectZ

FRvEix e,

+All methods which have the
[RuntimelnitializeOnLoadMethod] or [Preserve]
attribute.

*Preservations defined in any link.xml file.

« JUbRvEifE link.xml & 1) MonoBehaviour £l
ScriptableObjectz

Action at each stripping level

High

The Unity linker marks all
members of a MonoBehavior
type when it marks the type.

The Unity linker marks all
members of a ScriptableObject
type when it marks the type.

{EREBUnity Event FunctionsFNsChaM{ERZEIRYAE

Extreme

FIT 4 f11Unity Event Functions(Awake,
OnEnable, Start&5) LI EATIIK#S

FIT 4 ff1Unity Event Functions(Awake,
OnEnable, Resetd) LUK EAT A

Unity-
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Managed code stripping - Extreme level

Optimization

e -
Prebak Meshes*
~ Dryrun {&3(,

Size 0

~  Extreme Ieve||__|1i$__]' 55 B A EECRD il

- Log Stripped Method for Debug
o RIBARERGIRR, MEERSIRINDELBAZESHILog
® FHKIEITHY, MRFRIRRNSEFER, ConsolcrhSITENESLER, FAETUREEMNEWEIRSIRR
B73iE

£ WE 5,89

Console Application Sources Network Performance Memory  Storage  Security Audits

Yy © MISSTRIP @ Default levels ¥
STRIP WARNING - MISSTRIP: this method is called but stripped Wx--WXProfileStatsScript--Void Awake() webgl .wasm. framework.uni

STRIP WARNING - MISSTRIP: this method is called but stripped Wx--WXProfileStatsScript--Void OnEnable() webgl .wasm. framework . unityweb.
STRIP WARNING - MISSTRIP: this method is called but stripped UnityEngine.CoreModule--ProfilerCategory--ProfilerCategory get_Render() webgl .wasm. framework.unityweb.js

STRIP WARNING - MISSTRIP: this method is called but stripped UnityEngine.CoreModule--ProfilerCategory--Void .ctor(UInt16) webgl .wasm. framework . unityweb.js

STRIP WARNING - MISSTRIP: this method is called but stripped -- UnityEngine.CoreModule--ProfilerRecorder--ProfilerRecorder webgl .wasm. framework . unityweb.js:11
StartNew(ProfilerCategory,String,Int32,ProfilerRecorderOptions)

Unity-
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Managed code stripping - Extreme level

- ¥IL2CPP#IDotnet Runtime#fHs&

— SEiIZERH
- AEREMMOFE%LE., BHigh leveltJigEIExtreme level:

® \Wasm{AfiFH49.5MB[#Z44.8MB
® (lobal-metadata dat3X{4AFIH15.3MBf%#ZE13.3MB

Unity-
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IL2CPP T2ESE)

- IL2CPPcEliRE
—  [L2CPPIEfTRIKETEIRIGARCHREL, iEFHER
- BUARTTEUREH R LISHFBEIE 2 2 B85
- BfENisekiR, AiERNSEBRRELX R

~ JTCERERTE

— FIE/INERRET, tRIESIARVSEEanEERESRIERN. BElTTEgEEA
—  global-metadata.d atRFRGEIHZ] 15%

Unity-
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RFED et

- B|EpHEeEEAFOverhead
- WFProfile, FERBERRH, SICRBROEHEE, HAERESERE EREESS IR
—RATEXNTE, ReleasehRAt2aNt,
- MEINIEERATRLUIR SR, AR T IXED T

-~ PIFEAlignment
- BIEERUARFAlIgment 16, ERIE/INIERFES LRI A4=T

- SCiIZEHY
- EEPEERE, DA REFESEZ 10~12MB

Unity-
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TextureManager

o SHUIBREIRIEIZIF
o RFNEIEH

o AnAHIEE

o LIFEHIRGY

Texture Manager Settings

che Locatio
Folder Location:Library/TextureStreamingCache/TexRes

exture

Generate Texture Web Streaming Data

Unity-
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TextureManager S8R EEE XIS

—EAssetBundleXFZENIE (DTX + ASTC 4x4 + ASTC 8x8%F)
RIBIZ T a1

PCERIDXT
FHERASTC

RIEIR R MEREIER, a0
SEHERASTC 4x4
{RimHERASTC 8x8

RIEFEHNAFEERR

Preset Manager
Quality
Scene Template

Script Execution Order

Services
Tags and Layers
TextMesh Pro

Texture Manager Settings
Time

Timeline

Ul Builder
Version Control
Visual Scripting
XR Plugin Management

Cloud CDN

SiEaERt
2 Mtk Eves i vt 3
5 =) . e 3 r1eG
S = TextureManager {12 — i —)| nagENE |— NGPY

rmat Platform

ation Groups

PC
Mobile
Mobile High

Mobile Low

DXT_Automatic
ASTC_Automatic
ASTC_4x4
ASTC_8x8

Generate Texture Web Streaming Data

Unity-



LS TR
TextureManager S=fmsES

- XFRESIRERETFAE LR, MCPUZIBREZIHRAISEE
- SGEEEMITELI(

o IR HEET, (Immediately, Reference, Renderer)
SRR (Renderert®Ea\)
sEERenderera] WA UIS AR
sEBERenderer SHENBIEES

— EARGRR — i L%

- RIEMT ===

Unity-
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TextureManager 4&EHpEE

- SEREAREHA
— A Assetbundle.LoadAsset(Async). SceneManager.LoadScene(Async) INEErE
B, SIZEHAT
o GELIENISR
o ELHERNBIHAEF
o HIELIERB LEZECPU

—  J@HAssetbundle.Unload(true). Resource.UnloadUnusedAssets()EDEREF=, T|2&
Wiz
® MNCPULBMSIEETF
o HESIEWHR

- HEHRNERF, FTEERLIENRES.

Unity-
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TextureManager 4&EHpEE

> PEHRE, FEARE
- BEFAETSE, WERRBRREMEARRIk;
- HHP—RTEERS, XSRS SR ISR E D R LU,

> EINEXRCEEFEREER
—  Resource.UnloadUnusedAssets | S Z2EE-Ein;
—  AssetBundle Unload(true) EEEEABFMERIBERE;

- EARIRAEELAEIE R R E FRISEE,

Unity-
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TextureManager 44 EHEE

- SR A EHIETE
~ (SSERECP U B TER
AR SRR R E RN
- GPULSERESGRLHIAT I,
- HENEFRSE, BELfE;
- SURNER, BmitRCHREE.

- BRRABSIERERFR-™

MGPUMIEL

«

SHIE WS

Eygs EHERld

l f— renderF8] 11, UISIAA0 ﬁ

g -

>
rd

— renderZ MFEUIEH —>

v B T

TextureManager

HitMemory Budgetht X 50§

4

GPU

Unity-
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TextureManager sgesmst

- GERERAIE
o Z: éIEE’\JA Bgﬂéﬂéﬁﬂ‘@ s Remmap 2/5
® ABPFLERETTR

- AREEMABINEGRIZ
® AssetBundle.Unload(false)

- SUREMRET
—  TextureManger E{EGPURIS
0 MWEIIERBUIES
® JthsIREIERSHER
—  BREYE, HAGCPULEM—psrREEE

Unity-
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JviiFTEE (Android) e

—Connect App /JviiFrkiB E6E
- BT ek,
— RHCPURERZR, M, WFE. VConsole, BaIMEFER;
3| EETE L, NS ,
- HISEEMProfiling B SHETE;
— iR{HC# DebuggingRIEEN. g

+ BohBYiE) : 2502 ms
W5

RESE:  10.5%

RI7(PSS) : | 793.094MB

v8ifipN7zE .  9.671MB
~ vBYMEBPR7F : 155.606MB

&} unity
Ta t

Connect App &

Unity-
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ik iEE (Android)

~¥J8ZFIConnect INiFETEE

—  Mpackage manager Z&Zcn.tuanjie.minigame.host package
—  MMiniGameHost -> Upload AT

MiniGameHost Tools  Tutorial  Utilities Wind

[ | B N D)
(N ) Mini game host tool

Fvnerimental Packanes

Mini game host tool

P s ali v &R BB
, & Package Manager

CDN URL https://a.unity.cn/client_api/v1/buckets/c6086825-c449-41fc-83b0-29d64
{#EFStreamingAssetsTE E2HE

c> Add package by name
Y ge by MEF L%

cn.tuanjie.minigame.host|

fEFConnect App3a T 77 T4 RS AKX

[m]r i 225 ]

Unity-



Q E AR S A 2

C# Debugging

- Unity WebGLARSZF ISR AYRE
~ZEFEZR
—AZ¥FSocket
ToERIE 1
—ToiEEiROFRA

> EINIPEESRIRRE R
N U AT =R 257
~INFRTEELI T TS, WITEES;
—/NFERRTE AN E IR,
BHEWebSocketflSocket,

Player

connect to port B

send handshake msg "DWP-Handshake"

I

return handshake msg

Unity-
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=l 86% @

C# Debugging

—{EHConnnect/)\iEkTE @it
—¥JFDevelopment Buildf1Script Debugging
~TEEFTHCHLRSIE
-\ DEMIIEEIETER— B A
32521 IDE

- Visual studio

- Rider
R

FIFFRER FIFF SRR ST AR

Request force GC FTFFC#EEIAE

Unity-
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C# Debugging

% ﬁﬁ“ . % 11.0.1/tutorial/dev - % WeixinMiniGame(WebGLHost, Tuanjie)
. . SimpleCameraController.cs
—fERiderrRiffiz{BoatAttack

2
private void Start()
{
int boatid = gameObject.GetComponent<Boat>().playerIndex; %, '@18765960'
_boatAddLevel = RaceManager.raceData.boats[boatid].boatType;
it playerboatlevel = MenuCtrl.Getlevelfromname(RaceManager.raceData.boats[0].boatType);
addindex = MenuCtrl.Getlevelfromname(_boatAddLevel) + SceneManager.GetActiveScene().buildIndex - -1

if (addindex > playerboatlevel + SceneManager.GetActiveScene().buildIndex + 2)

addindex = playerboatlevel + SceneManager.GetActiveScene().buildIndex + 2;
WeixinMiniGame (WebGLHos _accPower = 1.3f * (1f + addindex * _addpower‘acc);|
engine.horsepower = * (1 + addindex * _addpowervel);

ntroller.cs RaceManager.raceStarted += StartRace;

_islevel2 = (SceneManager.GetActiveScene().name == "level_Island2");
navPath = new NavMeshPath();

min~ ~anuantinne in ananad enlitinne and iindatac cattinae ancardinahs Clink 'Canfinira! ta nh

Searching...

&

( Assembly-CSharp () BoatAttack > “z AiController » % Start

ieEditor(ZxdeMacBook-Pro.local)

(3 Console (3 Debug Output £z Parallel Stacks ~ { Memory 23 Modules G

Game(WebGLHost, Tuanjie) AiController.Start() in BoatAttack > Active scene = Scene
this.gameObject = J&ER (active: true, layer: 11)
@ this = enabled: true, gameObject: FER
@ addindex =

@ boatid = 0

@ playerboatlevel =

Unity-
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Remappenz{TRIAEFEIM

— Remapper
—  FFHEiEfInstancelD 2 [BXY [ABRET K RBVEURLEIA.
— {LEI
— InstancelD@8XII—, AEH
lEFEMap, HiER, NFEISEISIK s Ty

Remapper

% {jﬁ{’t}% » Rendering (10) %

— InstancelD&XIN—, EF
B %ﬁgﬂ , LI%;% ) Wﬁgﬁl&iﬂaﬂtﬁ ¥ PersistentManager.Remapper (1)

rRemapper BRMEMENETFETE, RESELREMTFET N

Unity-
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Math[ZE3Z$FWasm SIMD
- Wasm SIMD
—  Emscriptensz¥F WebAssembly SIMDIHRE, SSE2 #1 ARM_NEON SIMD 18$ &S RILUED

PRIEFAURAE wasm BN TEESHITENL, NMIXEtLEBIrEEEEFaItEE
- BERURABEEME/INIFEEERISKInningEEIZEAN T WebAssembly SIMD

- MathiE
- 5| NMEREHEMISFEE
- HPREMNEEEFEXIIEEREESFERS MDD T
—  {ERWebAssembly SIMD intrinsicsEE ¥ MathEFRISCHR
~  FHUIES [ZEREONERSRTS 73RBS IMDRYMERERR T

Unity-


https://github.com/webassembly/simd/
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AssetBundlei T8,

— {fif¢BuildPipeline.BuildAssetBundles()#Z[]
- BT ABTERERESEXAZE
- ZIMHERNEMEGINBCEFETE, RERaZF L REMFEE TN
S
® 2 5ANMAB, FI8ABREMNIHRIRI1602 R4 /97053 ¢

Unity-
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iR EEER RIS JvilFtkSDK

Ruild Settings
Scenes In Build

> HaZEWeixin MiniGame¥&, 3ZEHE
FWXSDK package;

Add Open Scenes

Platform @' Weixin MiniGame

- SN T RERAHE Qe e —

S8 Dedicated Server - —
BUHdS@tUngS%EEP; lil Android , 33 :

444

(J G
o Weixin MiniGame Portrait >

C OpenHarmony EAE 7

SRNG5S B IEFEUS S DKhRAS.

NEREER
json;
Asset Imporl Overrides

No Override
No Override

LB WebGLES/NERE ()

Player Settings...
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Thank you!

Let’'s keep in touCusiiSiisIPaRreTete:

|5

Unity°
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