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».NET 8

» GPU Skinning

~ Dev Host (Android)
- TextureManager

- MathEsZ# FWasm SIMD
-~ Shader Warmup

- Shader REFIUAL

- RFED et

- Remappenz{Tit AFILL

-~ Managed Code Stripping - Extreme Level
- IL2CPPITEsiE S 8

- {ftftAssetBundle3 TEIFERT
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MathEE 3z f5Wasm SIMD

-Wasm SIMD
- Emscriptensg# WebAssembly SIMDIOEE, SSE2 F1 ARM_NEON SIMD 18SERIESTILLED
PRAE wasm RN FEHESHITRIL, MMREBEBIrEIzZE BFRYEEE
- AERERAEEEME/INIFEERISKINNIngRBIZEAN T WebAssembly SIMD
-MathiE
5| ER M RRAEMSEER
- HPRREFEEFERENEE XEESFERS IV DT
{EFRWebAssembly SIMD intrinsicsEEE ¥ MathZEHRIsCIR
- LS [Z2EEARERIRIS 7B S IV DRV eSS
S B EPIE3ZIFsimd

SR

AL
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Shader Warmup

- ShaderfmiFELBHFERT
- WebGLAZHERInary Shader, BBANShaderf@iR e @EE/ =7
- IBEWarmUp
. ShaderVariantCollection WarmUp(): BIESiEF L2 AEFL IR E]
. ShaderVariantCollection. WarmupShadersProgressively(1): 2B0FMIRE, {B{i0] g6/ mngsEs
S:EShader Warmup

- WebGLEYY B KHR_parallel_shader_compile Sz¥FiEShaderfmiE et

IR ER RS EERASS

Unitye
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14

ShaderAFIL{L

v, Shader BlobZEA{=F
- FEIRAREBIODETE

Shader
Universal Render Pipeline/Simple Lit
Hidden/Universal Render Pipeline/Terrain/Lit (A
Hidden/Universal Render Pipeline/Terrain/Lit (B
Universal Render Pipeline/Terrain/Lit

BoatAttack/Vegetation_Mobile

Hidden/Universal Render Pipeline/UberPost

-34.6 MB
-8.9 MB
-6.3 MB
-4.6 MB
-3.1MB
-2.3 MB
-2.0 MB

42.8 MB
10.4 MB
7.2 MB
5.3 MB
3.6 MB
2.8 MB
2.3 MB

8.2 MB
1.6 MB
0.9 MB
0.7 MB
0.5 MB
434.0 KB
266.0 KB

0
0
0
0
0
0
0
_ ED%\ﬁEEJEEI‘JB | O b%&i Shader Graphs/gasPBR 0 -1.3 MB 1.6 MB 279.6 KB
Hidden/TerrainEngine/Details/UniversalPipeline, O -0.8 MB 0.9 MB 125.4 KB
Hidden/TerrainEngine/Details/UniversalPipeline, 0 -0.5 MB 0.6 MB 103.2 KB
BoatAttack/CliffShader_simple 0 -0.5 MB 0.7 MB 147.8 KB
hn#ishader BoatAttack/PBR_HUE_simple 0 0.5MB 0.6MB  134.2 KB
= 45BlobZi#E 7 % 5 BlobZ 48 Shader Graphs/Houses_Jetty_simple 0 -505.4KB 0.6 MB  138.1KB
BoatAttack/Water 0 -414.3 KB 502.7 KB 88.5 KB
BoatAttack/RaceBoats 0 -359.3 KB 479.5KB 120.3 KB
‘ Hidden/Universal Render Pipeline/FinalPost 0 -287.0KB 364.0KB 77.0KB
EBEV\]Z? Universal Render Pipeline/Particles/Lit o) -2721KB 395.5KB 123.4 KB
Hidden/TerrainEngine/Details/UniversalPipeline, O -266.4 KB 3421KB 75.8 KB
TextMeshPro/Mobile/Distance Field 0 -240.8 KB 386.5 KB 145.7 KB
Universal Render Pipeline/Particles/Simple Lit 0 -224.9KB 3288KB 103.9 KB
TextMeshPro/Distance Field Overlay o) -216.2 KB 361.7KB 145.5 KB
I 4t Blob % 4 R 5 J5 Blob % dE BoatAttack ShaderN /AL T f5 X EE
ftTshader

AT 58 RO
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AFEDECER LI

- 5|25 EcegAFOverhead
- WHFProfile, FEaFREFERERE, =ic
FXJ7%, ReleaschrA 220U
- USINIEXR AR EIK, BBR T IXERS

SroENER, HERBILESERESECSE

15| &R—IRA

MIL

ol

«HY
v
UL

- AfEAlignment
- 5IZBEAREAlIgment 16, ERIE/INIFEE LA 8=

. SEEEH
 HEGEERY, AR RESHEZ 10~12MB
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Remappenz{THIREFTL

- Remapper
- FEAIE NInstancelD 2 [N A IRET % ZAVEURE,
ALY
~Instancel DEEXINZ, AEF
: f:u\F: Ma O, 5F/FE J1b |j\]7_ ;E}Mﬁim'lx 3 Pr;'\esnagef-RemaPPe' ()
N = ==
InstancelDE&XRI—, &
CFH, EKiE NS i"'“;: Y PersistentManagerRemapper (1)

~emapper BafXERE/NFCEFETE, B REMEEEHN

Unity-
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Managed code stripping - Extreme level

- Managed code stripping

B UnityLinker

. N\DLLABIFRIZB(FE
. FERE5 - High
- ABRRERPARIRT

. IRBEE Y MonoBehaviour #1 ScriptableObject BNEERLR

) E-ﬁg%” Zz<%‘§¥1’%ﬁgl

. EEARPBTAEIN, AIN2ink xm

CEFEDryrun &=
- Net 8 backendig&a

WA

%

JZIAICES

Unitye
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IL2CPPICAERS

- IL2CPPc&iiE
L2CPPiaTRI MK TEERIAMCHEEEL, 5AFHER
- BOARTTEUR SR LS EE » UL SRBEE AR
ABTEINENCRIR, iARISERERES XK

. TCEHERSR
FTE/INEREY, tRIBG EHESEBINEREHESBIEXN. BRTSIES
~global-metadata.dat{AFRg572Y 15%

Unitye



S R P

AssetBundle¥TaI{T4Y,

- {lt4tBuildPipeline.BuildAssetBundles()#z[
- BOHT AR TERENESEAERANPEE
ZICERIERE NP EFETR, BESZEEREMFEET
- SCMZRG

. 2. 5 BMNAB, ¥TEABRIBINLLRTAI16 093 $hiR L Fa7 0534+

Unitye
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= s P RS 1 viiFrk SDK

Build Settings

Scenes In Build

P E\Weixin MiniGamed&,
WXSDK package;

Platform

= }Eﬂ%&{%/ \;%Xﬁigj:ﬁJ_, ~ &imﬁfﬁg B U | ‘ d S et“ ﬁ g S Q Windows, Mac, Linux
% |:|:| . E Dedicated Server

I

L2 :
|‘| Android

G. Weixin MiniGame

j:z?}u;&{_‘_g D KH&ZK HMI HMI Android

%

SwSSVE =T

Vs

C OpenHarmony

Asset Import Overrides
Max Texture Size No Override
Texture Compression No Override

Player Settings...

€' Weixin MiniGame

Settings WXSDK DevHost

BEXER
BREAPPID
DI CDN
Vs p s AUl = S
IR 8]
UnityHeapf@&E A7F(?)
BrLoadingfid &

EoT = AN

R EASTRURL
au* AT

latest = W RcE I

333
444
5552
Portrait
256

D:/websample/emptyforwx2

CDN

WebGLAE/NERE (AR A)

Add Open Scenes

ERFHISER
TR EE Mg

Unitye
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.NET 8

IL2CPPREE=

S Wasm
. LERHEACDD, fmiFpia—All-In-onefyWasm

. Al
. 15l

s NEHRITWasmEd, g%, BITHEMK. JITHSS, SF

a0, WasmiAFE50MB, {X\WasmiBxEIRE

N 1F

HELa]

VAN

B

£221A500MB

W asmINREUSHNEF

Unitye
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.NET 8

-.NET 8

202 3R e Fh AR

. RESIFWebAssembly
- BRREEAAT

e BDIIEBT MW asmHREE

Configuration

° [}_E/J\\/\/AS M{ZIX* Y, J-L%B%E{« \_13 Ij\:ﬁ’_ Scripting Backend .NET 8

Api Compatibility Level* v NET8
N E TE s IL2CPP
. /

. AOT, JITerpreter, SGen&ZgifiAR

. TERERETT

Unity-
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.NET 8

HERD

DLL Compile & Strip

Start Build

User Scripts
¥

[Compile C#to IL]

Assembly-CSharp.dll

Unity Modules/Packages
.Net BCL :

- DLL Compile & Strip
e SIL2CPP—E]
- Convert DLL

o 1N DLL
. OUt: WebCILFZLEIWasm 14

WebGL Template
WeixinMiniGame Template

and other dll defined by asmdef
N

- Native code Compile & Link
. INn: Nativefthg + 3|22 + NET Runtime
. Out: dotnet.native. wasm + |SEIZKICES

N

4

[ Process template ]

© IL2CPP Build

IL2CPP

|

Translate IL to cpp ]

[

l

Archive Object Files

IL2CPP
:Runtime Library

[Strip Managed Code] <

ManagedStripped Dlls

Scripting
Backend

Generate icall &
Register Unity Modules

v

Compile Native Files} 2 : UnityClassRegistration.cpp : 3

. UnitylCallRegistration.cpp :

Native Plugins

Unity Modules

.NET8 MSBuild

Convertdll to }

[ Scan pinvoke and icall ] [ WebCIL

I
pinvoke-table.h
icall-table.h

J

[ Compile Native Files

Static Library

GameAssembly.a£

Assembly-CSharp.wasm
and other wasm :

.NET Runtime
Static Library

1 WV
=

L—)[ Link and compile |€ b
Framework
html & loadérjs I
! webgl.wasm
framework.js
. L

/[ Link and compile

e

|
dotnet.native.wasm

dotnet.runtime.js/dotnet.native.js

Built-in Shaders
Textures
Serialized files

[ Generate data ]

data file
streaming data
assetbundles

J

>| Finish Build |€

Unity-
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.NET 8

Load First Page
index.html & loader.js

----------------------------------

E Load Unity Framework t 7 1’ E

,=| E}Jkﬁ*ﬂ :
- = 0L E E fetch data & dotnet.js Initialize mono .NET runtime

; N
~ 7]”?;‘2% %#Y{tl:: ; fetch blazor.boot.json J’

S Initialize Assemblies (WebClILs)

° . etﬁ’ﬂdataﬂ]ﬁ + b\aZOF.DOOt.JSOD Async Download Resources l

F %%Z{—%ﬁ%)ﬂ: . - dotnet.native.wasm Instantiate dotnet.native.wasm
- —+ =LA ))A - E

dotnet.native.xxxx.js &

. dotnet.native.wasm + WebCILIZ{& (MCDN) dotnet.runtime oo j

assemblies(WebClLs)

e C
o JUE4Y,. NET Runtime sartGame |

. LABUfferfe=tinzs\WebCllL N 1& InvokeszmMain

Load Assemblies (WebClLs)

CHENE M ?
o« CallMain

. FFEME\WebCIL, FUTEFTIA

Export Engine Instance

« NIEdotnet native wasm

~J

Unitye
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.NET 8

-SGen GC

B AMonoigit
. BEIEFHEMono Stack

. IE{THTHRFS R IE NI S
- DREM, ERATATUSEIES—, R
- BF—¥REOvernead
. FSERY 050 PRE BT A0 A0SR, FRTATALETE 1Y
. AR E SRR B 528 LASERRBoehm GC

Unitye
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.NET 8

- Dotnet Wasm73 = RIASZIFHAEFR

- blazor.poot.json
. WebCILI{E&AZR: X
- WebCILA I ETF
. BT RS AMBSFA P
. EIRPEEHash
- RARSIFREF
. EEEMCONTE
. WebClLAEFRT LA

1822 & Hash

BidHash X%

MCDN R &Eblazor boot.json

ST RN WebGIL 3£

MCDNF# A A2

Y

SR AT

hn#k WebGIL SC 4

Unitye
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.NET 8

REEFhAEPOC

- ’Ekblazor.boot jsonBIEE

e Dlazor.boot.json ™%

- RIS
o« EBNGHEEREREDIANRIRAIDLL

o« REED

JZIRYS MR

2.‘., case '‘manifest’:
-’Ei? return new Promise((resolve, reject) => {

. Dotnet WasmBZAREARIIblazor boot jsontfieETF N
(R ZREER, TEZHWebRequestEF S
. IEBUSIESDK, RBheader i ] 1
resolve({
EEFERRARR P reserve, LABF#ESTrip
BB “resources”: {

- ASEEREER RIS, I
- BBERARIblazor boot json RSN EE assembly":

o EE%E Hash
- EREHMERWebCILIUERICD )

o FTARANSEAME CALHTIB)Z20 T HhAs
o BNTE

H

B KSR

304 (Not Modified)

Unitye
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.NET 8

~JiTerpreter (fRUSINIFEEARZFF)

R

EJIT (Just-in-Time) FRiFAIAGEYE

\\\\\\\\

ZHIWasm{aE, MMmiREE TR

- —EBRRCRBABEEMS D WasmIiE, BpWasmAEd 4 KB
- EBERETH
. XIRRRRNITAORE R B] LA SRAE S T WAV M BETR T
. AT LA W asmFNJ SRR AREEE

- Net8 BhAFE

Unitye
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.NET 8

K m%, IE\QE

ENGE(TRTE

- BB K]

- BR8]

- RAEFRIRIARS T

Unitye
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.NET 8

-FAQ
- NightlyiRAHEFAE TR

=wasm experimental feature

Vs

=wasm exception handling
- Net sdkg=Rd K[n)t
IOSTEEHEEMREEL

- Managed Stripping Level{Er=z

Vs

i

. Low / Minimal
- System Cryptography Areeseds (FIaIMD5)
- BinaryFormatterazcil
CEBASEVS/Rioer iR CH

Unitye
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.NET 8

Tuanjie DotNet...

BEt=: 542216739

=31/ 8

Unity-
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GPU Skinning

- NVPEBRISKkinning 53
- CPU
. 5|2
- CPU - S5IMD
o RSN D BRI
- GPU - Compute Shader
. WebGLAN
- GPU - Tranform Feedback

. EIN—1pass, FVertex shaderit®, #HZJGL_TRANSFORM_FEEDBACK_BUFFER
. WHEGSEWMRNMEEZERMMHE (BEZ, 81MAen=E))

Unitye
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GPU Skinning

- Vertex Shader Skinning

- SCHNREE
. SkinningfEVertex shaderBit&E
. NEINZRHIpass
. EERUNIform BFrEEsErE
. RFEEEWebCL2 FiRftcbufferFz
RS E R ER TR

- SRR EFMEEAKUNIform R

Other Settings

Rendering
Color Space*

Auto Graphics API

Static Batching

Dynamic Batching

Sprite Batching Threshold
Mesh Skinning

Graphics Jobs

Texture compression format
Lightmap Encoding

HDR Cubemap Encoding

GPU - Vertex Shader (recommended)
CPU
v GPU - Vertex Shader (recommended)
GPU - Transform Feedback (deprecated)

Unitye
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GPU Skinning

- Vertex Shader Skinning

FEHENshader

S

REAI

I0a0 ™47

O© 0 N OO 00 b W N -

N N NN N NNRERRRBR B B B3 [93 (4
O U1 A W N H O W 00 ~N O U A W N KR O

27

CGPROGRAM

fpragma vertex vert
#tpragma fragment frag

#include "UnityCG.cginc"

#pragma multi_compile _ ENABLE_VS_SKINNING

struct appdata_t {
float4 vertex : POSITION;
float2 texcoord : TEXCOORDO;

}3
struct v2f {

float4 pos : SV_POSITION;
float2 uv : TEXCOORDO;

}s

v2f vert (appdata_t v)

{
vt o
o.vertex = UnityObjectToClipPos(v
¥
ENDCG

.vertex) ;

Unitye
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GPU Skinning

static const int max_bone_count

uniform int BonesPerVertex;

uniform float4 Bones [max_bone_count * 3];

void vs_skinning (inout float3 vertex, in float4 boneWeights, in float4 bonelndices)

{

}

v2f vert (appdata_t v, |float4 bonelndices : BLENDINDICES, float4 boneWeights : BLENDWEIGHTS)
{
vs_skinning(v.vertex, boneWeights, bonelIndices);

14 v2Tt o

15 o = (v2f) 0;

16 o.vertex = UnityObjectToClipPos (v.vertex);
17

18 }

O© 00 N O 00 o W N

T S S
w N B O

Unity-
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GPU Skinning

Built-in RP:

Mobile/Bumped Diffuse

- Vertex Shader Skmnmg Mobile/Bumped Specular (1 Directional Realtime Light)

LN o B S +
BT AREshader EinINsgT Mobile/Bumped Specular

Mobile/Diffuse
Mobile/VertexLit (Only Directional Lights)
Unlit/Transparent
Unlit/Transparent Cutout
Unlit/Color
Unlit/Texture
URP:
Universal Render Pipeline/Simple Lit

Unitye
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GPU Skinning

-Vertex Shader Skinning{&RY; =551k

- HEIRYEL

- HPlayerSetting®gEiE 7V S Skinning, &BixilkeywordfyshadersFallbackBJCPU Skinning

= PR

6458, BHEETBERIallbackBICPU skinning

- HAZFBlendShapefIMotionVector

- Renderer{g %

fEWeoCL EBAMNbUg, B ARRAEIEE

MMaterialBy, BN RERE

S22 ENABLE_V S_SKINNING

Unitye
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GPU Skinning

_Vertex Shader Skinning, HiElli{ TiE

MainLoop .. 2

~ [ CPU 2R

CPUEH Skinning CPUFE RenderCamiE s} R
CPU Skinning 6.42ms 2.86ms 2.48ms 37~40%
GPU Skinning 3.32ms 0.17ms 2.50ms 93~65%

Unitye
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GPU Skinning

200 ms 400 ms 600 ms 800 ms 1000 ms 1200 ms 1400 ms 1600 ms 1800 ms 2000 ms 2200 ms 2400 ms 2600 ms 2800 ms 3000 ms 3200 ms 3400 ms

Sms 37880 ms 37885 ms 37890 ms 37895 ms 37900 ms 37905 ms 37910 ms 37915 ms 37920 ms 37925 ms 37930 ms 37935 ms 37940 ms 37945 ms 37950 ms 37955 ms 37960 ms 37965 ms

A el e I s s
» Frames =~ 83ms 77 83ms

_v Main — https:/fig-dev-demos.internal.unity.cn/gpuskin/mmoldcpu/
Task
Animation Frame Fired |
Function Call
Browser_mainLoop_runner
runiter
callUserCallback
browseriterationFunc
js-to-wasm:i;
dynCall_v
MainLoop()
l..) ExecutePlayerLoop(NativePlayerLoopSystem®) 6.42 ms MainLoop()
d.. ExecutePlayerLoop(NativePlayerLoopSystem®)
P..) Animatio..orward() SkinnedMeshRenderer::InitializeClass()::PostLa..eUpdateAliSkinnedMeshesRegistrator::Forward() InitPlayerLoopCalibacks()::PostLateUpda..ishFrameRenderingRegistrator::Forward() 1..)
P..) Animatio..(double) SkinnedMeshRenderer::ScheduleGeometryJobs(Sk..fo*", SkinnedMeshRenderer*®, unsigned long) RenderManager::RenderCameras(int, void (*)(), void (*)()) G..
p..t Animation..ternal() GfxDevice::ScheduleGeometryJobsinternal(void (.., GeometryJobinstruction const®, unsigned int) C.. Camera::Render(CullResults&, ShaderPas...a::RenderFlag, void (*)(), void (*)()) B..
Transi.. long) D.. G..) DeformSkinnedMe..(SkinMeshinfo*) G.. DeformSkinned_kinMeshinfo*) G.. D.. C.. Camera:CustomRender(CuliResults&, Sha..nderFunction®, void (*)(), void (*)()) o..
D.. D..) DeformSkinnedMe..SkinMeshinfo&) D.. DeformSkinned..inMeshinfo&) D.. D.. C.. S.. Camera::DefaultPerformRenderfun..’, RenderingPath, CullResults®) M..
v..) w..$ void SkinVerticesG...st*, void const®) w.. void SkinVertic...’, void const®) w.. v..) C.. DoForwardShaderRenderLoop(Rend...ol, bool, Camera::RenderFlag) U..
v..) -8 void CalculateBle..*, unsigned long) _.. v..) void C...long) _.. P..) ForwardS..ntext&) GfxDevice:E..enceconst&) Shad..er() d..
E..) RenderSh..eFlags) ForwardRende..Arg const®) Rend..ue()
-) GfxDe..st&) SetR.s5t&) B..) S..) B.. Rend..ool)
) Shado..nst*) Shad..ge) B.t S..) B.. Draw..int)
) Batch..nst&) G.. S.t S.. Mesh._se()
) Batch..const G..
.) Skinne... int)
)
s

b..a b.. b...

DD

>

1y
=

GfxDe...ion*)
GfxDev... int)
ApIiGLE... int)
wasm-to-js
9l0r...ents

o 20
I 200000
>0 00

Unity-
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GPU Skinning

500 ms 1000 ms 1500 ms 2000 ms 2500 ms 3000 ms 3500 ms 4000 ms 4500 ms 5000 ms T 560

-
v
- - -~ -~ - - - - - -

5255.0 ms 5255.5 ms 5256.0 ms 5256.5 ms 5257.0 ms 5257.5 ms 5258.0 ms 52585 ms 52590 ms 5259.5 ms 5260.0 ms
» Frames 8.3 ms

¥ Main - https://ig-dev-demos.internal.unity.cn/gpuskin/mmoldgpu/
Task
+ Animation Frame Fired
Function Call

Browser_mainLoop_runner
runiter
callUserCallback
browseriterationFunc
js-to-wasm:i:
dynCall_v
MainLoopl()
ExecutePlayerLoop(NativePlayerLoopSystem®) 3.31 ms MainLoop()
ExecutePlayerLoop(NativePlayerLoopSystem®)
Dir..{) Int..() Ani..() Ini..() | Ski..{) |InitPlayerLoopCallbacks()::PostLateUpdateFinishFrameRenderingRegistrator::Forward()
Dir..ol) voi..l) Ani.e) Au..() Ski..r*) RenderManager::RenderCameras(int, void (*)(), void (*)())
Au..() scr.l) Ani..() Au..() Tra..st Cul.() Camera::Render(CuliResults&, ShaderPassContext& Camera::RenderFlag, void (*)(), void (*)())

FM..*) 2. ke Au..() Cal.&) Camera::CustomRender(CullResults&, ShaderPassContext&, Came...ag, Camera::PerformRenderFunction®, void (*)(), void (*)())
i2..2°) wa...js Re..() Camera::DefaultPerformRenderFunction::operator()(Camera®, RenderingPath, CullResults*)
wa..js _J...on Re..&) __..py DoForwardShaderRenderLoop(RenderLoopContext consté&.. Its const&, bool, bool, bool, Camera::RenderFlag)
inv...i Sc..*) wa..js ForwardShaderRenderLoop:..ol, ShaderPassContext&) GfxDevice::ExecuteAsync(...onst®, JobFence const&)
dyn...ii Tra..t) RenderShadowMaps(Shadow...exture::SetActiveFlags) ForwardRenderLoopJob(G...cCommand::Arg const®)
i2..**) Ski...t) Re..e) GfxDevice:ExecuteAsy..t*, JobFence const&) BatchRenderer::Add(BatchinstanceData const&)
Ru..*) Re..c) ShadowMapJob(GfxDev..mmand::Arg const*) BatchRenderer::RenderBa..VertexinputMasks) const
Se..A7 Ren..*) BatchRender..hingFlags) BatchRe..const&) SkinnedMeshRenderer_Inte... VertexinputMasks, int)
Se..C Gr..st BatchRender..ck const*) BatchRen..) const GfxDeviceGLES::DrawBuffe..int, VertexDeclaration®)

ApplyMateri...ss const®) SkinnedM..ks, int) GfxDeviceGLES::BeforeDrawCall()
ShaderLab::..nt*, bool®*) GfxDevic..ration*) gles::UseGLSLProgram(Devi..bool, int, unsigned int)
void Prepar..rer const&) G..) GfxDe..int) wasm-to-js
ShaderLab::...es const®) SetVe..ong) _glUseProgram
ApiGL...st*) useProgram
wasm-to-js
__qiDi.. . Array

Unity-
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GPU Skinning

- Vertex Shader Skinning

MainLoop - 2

CPUHEI Skinning CPUERY RenderCam#EH} CPU 5 H =%
CPU Skinning 37.3ms 6.052ms 17.667/ms 37~40%
GPU Skinning 34.548ms 0.438ms 19.74ms 93~65%

Unitye
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GPU Sk

S e

- a,v. - . : - -z.- -...“
-l - £ S -
J ”.” ~ W . €5

"ll'
==

A- IU
B e e e e P e Fe
198 I S ] [ 1 [ T [ = = o e e

s
1 e B
SEEm

CoN

~ "
p‘.n
-

T T2
v

-
=

ter
-~
-
-
-

me
\ C /

£

"

-s
MMarhhmn

v )

o

Pa
1C

3
Te

-

'y
-
-5

oee
24

exi

»

Fn o~ -
Y\.r '\.C'
My
-

-
-
w(Methodinfo con

VOIS
-~

-

-— -

arnAanin
h.|
<.

-e"ce’.

AR
Y
=4

-
c

Q
J
%
-
-
:
-
al

N
.

-
-

IC..

'-
e
r mda
plat

00 e
™

——
Cery

T
» l.’\’-
&

- mT "
WS RS

T 2 o bl ™.

EEEE

20

C

-~
-

2 8
,\ -

.
L0

.c:e .'. .l

-

™

v

¢

’
5

inning

=
;R

e

3

.

tivePlaverLoop
eha...U

' . -
W . T S e s = =3 = e

e et .
e

1P .. === -

e

A

-
O
W
“J




S TR P
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GPU Skinning

®9 Inspector

Female Dancer Dummy Import Settings

R vertex Shader Skinning Model Rig Animation Materials
Scene
CPUMITRAEERTAES

Convert Units 1cm (File) to 0.01m (Unity)

. Z: _j—|-}i|:_|' R@ad/\/\/ﬂte Bake Axis Conversion

Import BlendShapes

i /'|'t - GfxBuﬁe( Import Visibility
Import Cameras
e NEBNSMREBRDEC—1NGIxBuffer Import Lights
Preserve Hierarchy
( .___1%{7?§}%JEIE/‘J]-JF®_\I—\:'\) Sort Hierarchy By Name

Meshes

Mesh Compression Off
Read/Write

Optimize Mesh Everything

Generate Colliders
Geometry
Keep Quads

Weld Vertices
Index Format

Legacy Blend Shape Normals

Normals

Unitye
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GPU Skinning

Total Committed Memory

Total Committed: 27.5 MB

|
Total Committed: 26.1 MB
A B A-B,

Graphics 19.3 MB 17.1 MB 2.2 MB
Native 6.oMB/16.1MB S5.0MB/146MB 1.5MB/1.5 MB
Profiler 4.4 MB/ 5.3 MB 4.4MB/5.3MB 4.0KB/4.0KB
W ETETe[<Te 6.1 MB/ 6.2 MB 6.1 MB /6.2 MB OB
B Audio 510 B 510 B 0B
Executables & Mapped OB OB OB

Unknown OB OB OB

Unitye
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GPU Skinning

Summary Unity Objects All Of Memory

A breakdown of all tracked memory that Unity knows about.

Total Memory In Table: 46.7 MB Total Memory In Snapshot: O B

Description Total Size Total Size Bar

Native Memory 27.3 MB

Graphics Memory 19.3 MB

Unity Objects 18.0 MB

RenderTexture 16.0 MB
SkinnedMeshRenderer 1.1 MB

ool oW 46.6 KB

F R B B haas A 46.6 KB

L et el 46.6 KB

- LD N R i 46.6 KB
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Dev Host (Android)

EBEFVEHA;
CIRHCPUERZER, R, RAfE. VConsole, [BailYEIZEFEE

S|IER—REFIR L%, 3BRIRNETT

) 8
e
D d | . cpus A : 47.8%
| % 24876
FEIMmIF : 25.011

MEREIRE

=1

%
—+ [BEpEtE] : 2502 ms
e
| pmsm: 10.5%
- " K7E(PSS) : 793.094MB
v8i7z . 9.671MB

~ v84MEBTE: 155.606MB

& unity
Tap to download the full Unity project
and learn more about this game

Connect App %%
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L Project Settings = Package Manager L Preferences @, Prc»

Dev Host (Android) score oot

v Scenes/mmo_char
Add Open Scenes

[ Platform €@’ Weixin MiniGame

. MPackage Manager &Z&=cn.tuanjie.minigame.nhost

@ Windows, Mac, Linux Settings WXSDK DevHost
package

E Dedicated Server INERBER—ABIRNBER, NIVERRHZEITING, FiEET £

EENMEE. BERANEEHMMEESITEE

- D@\/HOSt e $@§§#Jﬂ§ 0‘ Weixin MiniGame 3
== N | iy Wl =] ) v RF

> EFConnect AppfAfBi= T

CDN URL
{EfStreamingAssetsE EEE

Build Settings £ Project Settings = Package Manager @ Profiler % Memory Profil¢ »
Filters v Clear Filters : ahost

@+ Scene
<+ v Packages: Unity Registry v Sort: Name (asc) v

All Services

Packages _
= Mini Game Host Tool Install

Mini Game Host Tool s e
{EAConnect Appia F 77 — 4 A -

1.0.0 - April 18, 2024
From Unity Registry by Unity Technologies Inc.

cn.tuanjie.minigame.host

Description  Version History = Dependencies
Asset Import Overrides

B ESAAE T LEECHERFRFEXEIEEE AR Max Texture Size No Overv
B Connect AppiFES i, Texture Compression No Overv
FEH L&

Player Settings...
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Dev HostH &~ T E

fwiE  EAE (1, 22 B Hd KR 2 X
- Console Sources Network Performance Memory Application Storage Security Audits JavaScript Profiler 1 A22 o S
© ¥ Chart v
Brofiles 1000 ms 2000 ms 3000 ms 4000 ms 5000 ms 6000 ms 7000 ms 8000 ms

CPU PROFILES

/Users/tj/work/gpuskin/cpuprofile/CPU_
Loaded

LA

38.35ms 4438.40ms 4438.45ms 4438.50ms 4438.55ms 4438.60ms 4438.65ms 4438.70ms 4438.75ms 4438.80ms 4438.85ms 4438.90ms 44
(anonymous)

(anonymous)

Browser_mainLoop_runner

runlter

callUserCallback

browserlterationFunc

dynCall_v
MainLoop()

ExecutePlayerLoop(NativePlayerLoopSystem®)
ExecutePlayerLoop(NativePlayerLoopSystem?)

SkinnedMesh

SkinnedMesh...igned long) RenderManager::RenderCameras(int, void (*)(), void (*)()

GfxDevice::S...nsigned int) |Camera::Cull(CullResults&, CullingOptions)
DeformSkinn...Meshinfo*)

void SkinVer...void const*)|Camera::CalculateFrustu...at, float&, bool) const|SkinnedMeshRendererManager::OncePerFrameUpdate(RendererScene&, int)

void Calcula...signed long) InvertMatrix4x4_Full(float const*, float*) \core::hash_set<core::pair<|ong long co...nst, ScriptingClassPtr> >::resize(int)
Name InvertMatrix4x4_Full(float const*, float®)
Self time 0.2 ms
Total time 0.2 ms
URL wasm://wasm/068b8dc2:1

Aggregated self time 1.10 ms
Aggregated total time 1.10 ms
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Dev HostH &~ T E

Profiler Modules

8 CPU Usage

Rendering
Scripts
Physics
= Animation
GarbageCollector
= VSync
Global lllumination
Ul
Others

5 Rendering

Batches Count
SetPass Calls Count
Timeline

Main Thread

Job
Loading
Scripting Threads

v Play Modev @

16ms (60FPS)

10ms (100FPS)

Sms (200FPS)

v Live

4 Pl MM Frame:205/242 Clear Clearon Play Deep Profile Call Stacks ¥

.Oms

i
1

CPU:15.00ms GPU:--ms

2.UMms 2.0MS 0.Ums |z>..?|ﬂta l/.'}?‘:t‘; E 2MSs
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Dev HostH &2 THE

v PlayModev @® I4 Pl MM Frame:222/358 Clear Clearon Play Deep Profile Call Stacks ¥ e B e

Profiler Modules

C?UCPUUsage 16ms (60FPS) _. A A Ao A & . .o b ird AA o A A A _ " A , i . A.d A S 2 . ARR 4D , =

Rendering
Scripts
Physics
= Animation 10ms (100FPS)
GarbageCollector . il . ak | o A ;i YT v Y F N ) 50 ms |

= VSync Akl \ ‘ \ : 2 ¢
Global lllumination J’Sms (200FPS) |
Ul “
Others Y g U T O v DvUeS v 0 - 5 = . o - o > .

©5 Rendering I

Batches Count 103.30k .

SetPass Calls Count Il
Timeline v Live CPU:16.70ms GPU:--ms

|9.80ms 16.00ms 16.10ms 16.15m:
Main Thread
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Dev HostH &~ T E

¥ Scene Build Settings £ Project Settings = Package Manager L Preferences s Profiler : Memory Profiler
Profiler Modules v PlayMode~ @ |4 Pl PM Frame: 260 /300 Clear Clear on Play Deep Profile Call Stacks ~ & B o
CQU CPU Usage Selected: CullAllVisibleLights *
Rendering _ —
Physics
= Animation
GarbageCollector 10ms (100FPS)
= \V/Sync
Global lllumination . =g
oms (200FPS)
Ul
Others
©, Rendering l : ;
Timeline v Live CPU:20.74ms GPU:--ms
X
Main Thread PlayerLoop (20.13ms) a

PostLateUpdate.FinishFrameRendering (2.81ms)
Camera.Render (2.43ms)
Culling (0.19ms) *erFrame
CullingParame SceneCulliing (0.11ms) PerFran
ullingJot areSceneNodes (0.03 CullAllVisibleLights (0.06ms)

CullAllVisibleLights
0.058ms

Copy Showw
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Frame Debugger

@1 Scene

Build Settings L Project Settings & Preferences @, Profiler £ Memory Profiler

Disable Autoconnected Player v @ 23 1 2

Q RTO v Channels Al R |G ' B | A Levels O b 1

Ca,')n;ﬁ':ge"der }32 Event #23 Draw Mesh
Render.OpaqueGeometry 122 Output / Mesh
RenderForwardOpaque.Render 122
Shadows.RenderShadowMap 61 Details
Clear (color+depth+stencil)
Shadows.RenderJob (510)
Shadows.RenderJobDir (510)
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh Vectors

Draw Mesh Name Stage Value(R) Value(G)

D _WorldSpacelLightPos@ Vs 0.3213938 0.7660444

Draw Mesh
Draw Mesh Bones[192] VS

Draw Mesh unity_LightShadowBias VS 0.0018213 1.0000000
Draw Mesh

Draw Mesh Matrices

Draw Mesh

Draw Mesh

Draw Mesh

Draw Mesh

Draw Mesh

Draw Mesh

Draw Mesh

Draw Mesh

Draw Mesh

Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh

Menta

& Package Manager Frame Debugger

Ints

e A A Al

MEREEIR

EZ%IN

cpus A : 110.5%

MR : 51.020

FIIMIER : 47.643

=)

BEBtiE : 3287 ms

ped
NESH :
W7Z(PSS) :
V8HEWTF :
v84MEIBATE :

3.7%
458.109MB
12.669MB
542.298MB




®: Scene

S TR P

Frame Debugger

Build Settings
Disable

Didv IVIEDSII
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Draw Mesh
Camera.RenderSkybox
Draw Mesh

GUITexture.Draw

Draw Mesh
Draw Mesh

£ Project Settings
Autoconnected Player

= Package Manager

v

: Event #117 Draw Mesh

Output / Mesh
Details
Keywords
Textures

Ints

Floats

Vectors

Name

_LightColoro
_LightShadowData
_MainTex_ST
_WorldSpaceCameraPos
_WorldSpacelLightPos9
Bones[192]
unity_SHAb

unity_ShadowFadeCenterAndType

unity_SHAg
unity_SHAr
unity_SHBb
unity_SHBg
unity_SHBr
unity_SHC

Matrices

Buffers

£ Preferences

R

G

@ Profiler

A

£ Memory Profiler

Levels

v

117

(av e~ B e v N e v B e v e BERVe B av)

Frame Debugger

4

Value(R)
.0000000
.0000000
.0000000
.5152400
.3213938

.0200937
. 7747360
.0109037
.0065696
.0163044
.0084169
.0049851
.0233360

0.

Value(G)
9568627
.0000000
.0000000
.65753660
.7660444

.1099654
.1776160
.0270161
.0165920
.0282438
.0145788
.0086350
.0335119

EZYiN

cpus A : 107.6%
IR : 53.763
FIIMER : 47.356

=)

BEhBYiE : 3287 ms

A=
NEFESR:
HN7ZE(PSS) :
VBHENTE :
V8IMIBINTE :

3.7%
454.39MB
12.145MB
541.249MB
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C# Debugging

-Unity WebGLAR3ZFUES iR AR E

ZEAEZIR

ATFEFSocket

Pera
TR

FIRE

SSRGS

(BN
INIPRTBEESCIN 7T R,
JINEEKTE NP eI,

(=PEEE 257k

I.I.IJ

BEWebSocketFlSocket,

Proxy
cp server socke 7 % Player
host on port B i “| connec tto portB
IDE P oc .
cccccc tto portA| host to port A wait for connect

i frEETd;

0
e
ait for —
send handshake msg "DWP-Handshake"
CCCCCC t \)‘
/
~—— — return handshake msg
ndshake

—

Unitye
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10:471 P 5= WA o =t .l 86% @

C# Debugging

A Connnect/)viizXkeia Eifin i3
FJFDevelopment BuildfScript Debugging

TBEFTFCHLREEIN
|DEANfE I TIER—E1EM A
FFE IDE
- Visual studio
- Rider
. FEASZFE Net 8 scripting backend

VN

A&

FTFIEE FIFF It RS ER

Request force GC FTFFC#LFDE

Unitye
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C# Debugging

AssetBundleLoaderSs dings.cs
P Start Unity (2022.3.2f1)

Vv &% Attach to Unity Editor
%4 Attach to Unity Process...
£33 Unity Settings...
Unity Log Window...

v/ Show Unity Play/Pause Actions
Show Non-Unity Applicable Ul

WeixinMiniGame(WebGLHos

ntroller.cs

mir\n ranvantinne in nnanad enhiitinne anAd 11InAatace eattinne anAardinalu Clinl, 'CAanfiriira! +a ~Ah

o Searching...

TuanjieEditor(ZxdeMacBook-Pro.local)

WeixinMiniGame(WebGLHost, Tuanjie)

?® tj1.0.1/tutorial/dev v

SimpleCameraController.cs

&) Assembly-CSharp

(2 Console (-] Debug Output

? WeixinMiniGame(WebGLHost, Tuanjie) v~ D

c# AiController.cs

O
-

private void Start()

if (addindex > playerboatlevel + SceneManager.GetActiveScene().buildIndex + 2)
addindex = playerboatlevel + SceneManager.GetActiveScene().buildIndex + 2;
_accPower = 1.3f * (1f + addindex * _addpoweracc);]

engine.horsepower = * (1 + addindex * _addpowervel);

RaceManager.raceStarted += StartRace;
_islevel2 = (SceneManager.GetActiveScene().name == "level_Island2");
navPath = new NavMeshPath();

{} BoatAttack %3 AiController aw Start

S Parallel Stacks  {¥ Memory 25 Modules G

AiController.Start() in BoatAttack > Active scene = Scene
> this.gameObject = JEE % (active: true, layer: 11)
> @ this = enabled: true, gameObject: JREZR

& addindex =
& boatid = 0

@ playerboatlevel =

Unitye
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W??_r'ﬁﬁﬂﬁ (Unity 2022.3.13f1 vs F% 1.1.3)

. BREFERDOS . 8MB, HEBRReserved 33H937.5MB, FlR58 3MBARIES |Z2ILIBER

A comparison of all tracked memory in each capture.

Total Memory In Table: 310.3 MB

Total Memory In Table: 214.5 MB

Description

Graphics Memory
Unity Subsystems
Reserved
Unity Objects

Scripting Memory
Managed Objects
Reserved (Unused)

Native Memory
Reserved
Unity Subsystems
Unity Objects

w

Count Differ... Size Differe...

+14 A I
0
0
+14 A

+4,314 A
+4,314 A

o)
+742 A
0

Size Differe...

-8.9 MB
-52.4 KB
-4.3 MB
-4.5 MB
-31.5 MB
306.2 KB
-31.8 MB
-55.5 MB
-1.4 MB
-24.0 MB
-30.0 MB

Size In A

53.3 MB
310.1 KB
43.3 MB
9.7 MB
67.7 MB
33.3 MB
34.4 MB
189.3 MB
31.0 MB
86.8 MB
71.5 MB

SizeIn B

44.4 MB
257.7 KB
39.0 MB
5.2 MB
36.3 MB
33.6 MB
2.7 MB
133.8 MB
29.6 MB
62.8 MB
41.4 MB

Total Memory In Snapshot: O B

Total Memory In Snapshot: O B

CountIln A

214
1

1

212
495,907
495,906
1

20,859

1

744
20,114

CountIn B

228

1

1

226
500,221
500,220
1

21,601
1

1,133
20,467
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Wﬁ'ﬁt’(’t (Unity 2022.3.13f1 vs F75 1.1.3)

S2cppNFFEILIE,  IRDHTE 22 6MB

Native Memory =-59. 189.3 MB 133.8 MB
Unity Objects -30. 71.5 MB 41.4 MB
Unity Subsystems -24. 86.8 MB 62.8 MB

Managers =23. 71.5 MB 47.7 MB
IL2ZCPPMemoryAllocator =747 66.3 MB 43.8 MB

BaseObjectManager =1. 4.1 MB 2.8 MB

L ShaderREL, REVDWRTEFE24./MB

Native Memory - 189.3 MB 133.8 MB
Unity Objects - 71.5 MB 41.4 MB

Shader 0 = 32.1TMB 7.4 MB
AnimationClip =15 - : /.2 MB

- AEDEESL ((NreleasehRAE) | 2g12MB

TotalHeapMemory:[600, 600, 600] TotalHeapMemory (600, 600, 600]
DynamicMemory:[320, 237, 320] DynamicMemory:[308, 249 308]

UsedHeap(ProfilingM mo %% ‘g 0, O] UsedHeap(Profnlmg % 0, 0]

Un/AdocatedMemory: UnAIlocatedMemory

Unitye
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Wﬁ'ﬁt’(’t (Unity 2022.3.13f1 vs F75 1.1.3)

> RemapperRfFUL, B PWF 1.1MEB

189.3 MB

Native Memory (-
Unity Objects 71.5 MB

86.8 MB
71.5 MB

Unity Subsystems
Managers +1 A |
PersistentManager.Remapper 0] 2.0 MB

. Vertex Shader GPU Skinninig, ig/bEF 1./MB

SkinnedMeshRenderer -1.7 MB 1.7 MB
-463.5 KB 463.5 KB

-295.7 KB 295.7 KB
-190.9 KB 190.9 KB
-111.2 KB 111.2 KB
-106.6 KB 106.6 KB

Qc_shenmuzhi_1
Npc_xiaoheiwuchang_2
Fx_qgingyunxinshounan_1_hair
Fx_xinfenxiangnnv_1_hair

Sz_xingingyunnan_1_bt

S WebGL 2.0 Alpha S8BT 4% /D EF 4.3MB

Graphics Memory ’ -8.9 MB 53.3 MB

Unity Objects | -4.5 MB WAV
Texture2D | -4.3 MB 6.1 MB
Font Texture | -3.2 MB 4.2 MB

MediumO4 -127.0 KB 128.0 KB
Thin02 -127.0 KB 128.0 KB
ThinO1 -127.0 KB 128.0 KB

133.8 MB
41.4 MB
62.8 MB
47.7 MB
0.9 MB

Unitye
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Wﬁ'ﬁt’(’t (Unity 2022.3.13f1 vs F75 1.1.3)

Process... Process Name Responsible... User... % CPU CPU Time # Th... Memory v
: > com.apple.WebKit.WebContent (7471) launchd (1) 806.13 MiB
||26ppﬁ5ﬂ: 220MB(W@) 7461 WeChat (7461) launchd (1) mob... 13.8% 26.39 s 103 650.85 MiB
Shaderffiit, 13.5MB(N 77)
unity 2022.3.13f1
NEFHECas it 12MB( N 1)
: )k [ 25
Remapperffift 1.1MB(N 1£) 25 ziEs
GPU Skinninig 1.7MB(E&AF)
Alpha8 S3Bx % 4. 3MB({E1%)
. + 54 6MB Process... Process Name Responsible... User... % CPU CPU Time # Th... Memory v
o . com.apple.WebKit.WebContent (7501) launchd (1) 755.18 MiB

7493 WeChat (7493) launchd (1) mob... 12.7% 28.12 s 95 624.61 MiB

PN N N . 8@ s an - -~ e~ - e~ o~ N —~ o~ o~ R

A4t 1.1.3 i12cpp

Unity-
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Wﬁ'ﬁt’(’t (Unity 2022.3.13f1 vs F75 1.1.3)

Process... Process Name Responsible... User... % CPU CPU Time # Th... Memory v

com.apple.WebKit.WebContent (7501) launchd (1) 755.18 MiB

7493 WeChat (7493) launchd (1) mob... 12.7% 28.12 s 95 624.61 MiB

.. PN R . N 8 s an - -~ s - e~~~ . -~ —~ e~ o~ R

12cpp VM 43.5MB(H 17)

Az 1.1.3i12cpp

globalmetadata 13.3MB(H 17)

wasmimiENE 73MB(Tiifi P9 17) fiF .Net 8
BTt 129.8MB
Process... Process Name Responsible... User... % CPU Vv CPU Time # Th... Memory
I12cpp wasm (ﬁ\@) 21.9MB, br:4.15MB com.apple.WebKit.WebContent (9395) launchd (1) 592.19 MiB

9391 WeChat (9391) launchd (1) mob... 11.7% 19.48 s 93 609.60 MiB

—— — 8 f e o ' N 8 s an - -~ e~ ~ s o . - ——— A A

.Net 8 wasm 14.6MB, br: 3.57MB

4t 1.1.3 Net 8

Unity-
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W?_j_r'ﬁt'(’t (Unity 2022.3.13f1 vs

- AEFRR, BERFEERBKA
- AE U IREEAR S X A
394

787

il A7) 5

P 145 & Net 8 W A145 &il2cpp

2£1.1.3)

901
3895

734

EIRT/By 2 + DA

=y

Unity & il2
W Cnity & ilzcpp Unity-
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IL2CPP vs .Net 8

-LACHAZE, wasmiTRERARIIE., Net STBHERFILE

CLualRE, wasm{CEE/NETIEXE, 112cppAZERTFERIBEE(NL;

MMO 1, C#iZ %5

Performance +

MMO 2, LuaiZi

AL Efwasm

A fGwasm

N A7 51E

CPU¥JH

Sl Efwasm

AL fGwasm

N A7 I51E

CPU¥JHE

Tuanjie IL2CPP

KNIE46: 48.7MB,

FEYE: 21.9MB,

855 MB

41.7%

KE4E: 17.4MB

v Al

1053 MB

12.2%

br/%47:9.24MB

br/%4fi:4.15MB

Tuanjie .NET 8

KE%E: 14.6MB, br/t4%4:3.57MB

R E

734 MB

33.8%

KE4E: 13.2MB

R E

1147 MB

11.6%

Unitye
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IL2CPP Code Generation

L WXSDKHRIL2Cpp Optimize Size(?)ikIiEE =P layerSettingsHRYIL2CPP Code Generation

€' Weixin MiniGame

Settings WXSDK DevHost
BAER
[B5LoadingECiE
SDKIAHEZEIN
A 1T\ R 13 08 I

Development Build
Auto connect Profiler
Scripts Only Build
12Cpp Optimize Size(?)
Profiling Funcs
Profiling Memory
WebGL2.0(beta)

IOSPerformancePlus(?)
i

$EZECiEIN WebGLE% /X (1% FB) R FTFL IR
T ERANMAI SR B TE Xt

& Project Settings = Package Manager L Preferences

Q

Player

Limit max visible lights to 16
Declare temp variables in main()
Declare ImmCB as const

Disable FBO Depth Stencil (Experimental)

Configuration

Scripting Backend
Api Compatibility Level*
IL2ZCPP Code Generation

C++ Compiler Configuration

Allow downloads over HT TP*

IL2CPP

NET Standard 2.1
Faster (smaller) builds
Release

Always allowed

@QPr <

Unitye
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IL2CPP Code Generation

5 Faster (smaller) builds
oy SEARV N [E]
- IRNE R W e S M ARFH
- pRz THTERE
. WHTRIZSEE (f0List<T>) MEEImENARE
L fEEFHFull Generic Sharingf N

- https://blog.unity.com/engine-platform/il2cpp-full-generic-sharing-in-unity-2022-1-beta
- HEFFIEIN
- (ERZAEEER RN B Al LARIESEPRIE e AR aster runtime

- BREWGEAFaster (smaller) builds, RIS LiBHE X3!
xR 1 wasm AL wasm %2 MainLoop#E s
Faster Runtime 28.1 MB 54.1 MB Faster Runtime 20ms
Faster (smaller) 17.8 MB (-18%) 48.7 MB (-10%) Faster (smaller) 26ms (+30%)
builds builds
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Code Optimization

> Short Build Time
» Runtime Speed

5 Disk Size
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€’ Weixin MiniGame

Settings WXSDK DevHost

Texture Compression Use Player Settings

Development Build
Frame Debugger Build

Export boot.config
Show vConsole

Shorter Build Time

Code Optimization :
v Runtime Speed

Strip Advice

Runtime Speed with LTO

Disk Size
Disk Size with LTO
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Code Optimization

- AENEIRIMNAIIRIE, SRS

Disk Size
Disk Size with LTO

Runtime Speed

Runtime Speed with LTO

Shorter Build Time
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Code Optimization

- SCZER
Al wasm il FPS (Android 865)
Runtime Speed 48.7 MB 27.8
Disk Size 45.3 MB (-7%) 15.5 (-55.8%)
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ZFEIFE R (ios safari)

© CPUINDEXv * o All Tracks Target ' CPUs Threads GPUs GPU &) cpPuiNDEXv * Q All Tracks Target | CPUs Threads GPUs GPU
0 00:00.970 10:00.980 O?OO.QOO 00:01.110 00:01.120
W cpuo Threads B cruo Threads
(cPu Index 1 Efficiency CPU States [cPU Index | Efficiency CPU States ’ l
W cpPu1 Threads (m cpu1 Threads |
(cPu Index | Efficiency TR : [cPU Index | Efficiency N—— H ’
M CPU2 Threads B CPU2 Threads
[CPU index, Efficiency CPU States : (erUingeny EficieTiey CPU States |
m crus Threads (m) cpus Threads ‘
(cPUIndex ] Efficiency cofflEies [CcPU Index | Efficiency — ‘ ’
= CPU 4 Threads Coo. (Cuu | c.. Ei:f,:ion: 7 84 Ms CPU 4 Threads - c.ﬁ | ci ci | - :
| CPU Index. | Performance — " @ Performance ’ [ i i F|Iter' :
v CPU States | lR [R| I H l ’ : v CPU States r J[R R. lR.. I—I | Duration: 6.19 ms
E CPUS Threads [ cpus LUGERS T (2
Lot kige ‘l' Al CPU States pariomnAnce CPU States [ﬁ HR R [—[ﬁ’_“_'
N (MB) cpufidi F = cpu FL T Y BRI PHAE L Lt I B ZEVEN FEL Yt B AL
AR 21.31 45% 7.64ms 0.3359% 37.5 3100 701mA
£ 4k 39.52 ( ) 71.3% ( ) 6.19ms (-1.45ms)  0.1923% (-42.75% ) 33.89 (-3.61) 3100 411mA (-
41.37%)
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gg%*%IjJ%%i}Elﬁﬂ: (Android Chrome)

- Android ChromelJ#E

CPU L TFE R e FE =
- MWEERFEIE T, MNEbEoiEER B TR 10.53ms 0.236%
- ANENRBZEIZFREERIBK |
2 2 FE 6ms - 14ms (-4.53 - +3.47ms) 0.219% (-7.2%)
- *D/ \é;ECDU-LJElJE%H]%E;é
/K MI Note3 (355660, E8jtE 3500mAh)
CpU ER i #E s BorerFEE
L 11.26ms 0.275%
EA5 A 7.49ms (-3.77ms)

0.1933% (-29.8%)

Nokia 7 (ZXlg630, E3;jth 3000mAh)
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