A,
/7
l@f&

Advangﬁ?{g%/Veb Gaming To New Heights
with Cocos /‘p@o

Huabin LING (aka panda) /77@
Cocos Technical Director CO



‘ @utllne
/1/31‘@
» Cocos C@»r introduction with game cases
» Engine archlfl/cfmp% eb and core features
G

» Our journey to Web



H
Cocos Creato? Iﬁgoduction

i,
QU
//7 o



r,cos Creator
v, Qf

Q“in-:_ﬁ'x_rc-rm;l.s-:cn-: cxample bistro Cocos Crestor 2.5.0

Ceoecs Creator File Edic Mode Preject Pznel Edtension  Develoosr Hezlp
Currend scene & of lnhi

lerarchy
-y w——

L Q < ‘ ; ; 2 v In @ ebaul | es
CESUU_ NSl L CAWTIVN_DUA TIICUY0 UUa UG T 1 O Y. %

Neslro_Resesancd_Mxterinr_box_fwechye box_high_ Y957 - 180 ; ! " \ » coMcak

Bistro_Rescarch_Exterior_bux_hcdge_ball_small_3055 ‘ L N% 5 : == Bihie Rescsrch Fulisior 0 Vizgss 3037 Msci0 s

Neslro_Resesand_Mxterinr_baoc_wechye_ixall_sneall 39570
Bisiro_Rescarch_BExterior_bux_hcdge_ball_small_3054 : Aad Component
Neslro_Resesancd_Mxterinr_boox_fwechye ixall_snedl_3849 »
Bistro_Rescarch_BExterior_bux_hcdge_ball_small_3047 Nespamtl
Neslro_Resesancd_Mxterinr_boox_fwechye il _snedl_3845

- - . = . d Ltect P e — vt fikossa ey
Bisiro_Rescarch_Exterior_bux_hcdge_ball_small_3043 s : . 7 = e
Resiro_Resesarcd_Mxlerinn,_bao_teechye_ixall_sneadl_3941 Techriaque 0 - opaquc
Bisiro_Rescarch_BExterior_bux_hcdge ball_small 303D

- = - - - USE INSTANCING
Neslro_Resesand_Mxteior__lod_Viesp 3907 ; ' N
Bisiro Rescarch BExterior  lod0 Odomctor 39356 JSE BAI CHING
L TEUR S
+~ F. O

USEVIERTEX GO OR

v B ezl

> W 1IDIs SR WP ey _ EIFEE e : USE NORMAL MAP

> I Maleaiids v s rimoncs , - h
« B resources . | ! ' Inmigd =:loe CI

> I kcdvalinem-adilen » oo Taotural see

" animaben ! 3 Normaliap I\Imqu_lilnul lexline
witk: Bx miwmcd ' ’

£ |ake UG N p , — _ - 3 HAS SECOND LV
! Anleennz Mkl BieseColon : ' - USE TWOSIDE
B Antenna_Netal_Normal : : = 3
B Asicnns Mkl Spxeeake 7 ' == : . T — : LIS 11T CEHION 11 NCHS
B Amtenna_| tastic_LazeColor A
. Anilconng Phsdtic: Blurr BasisCkoe

— — o T
B Antenna_| tastic_Blue_Nommal : P~ 4 " = ULCAPE NANME

XUl uv

Agilcanzs Phesstic Bluir Spesauka USE SHININZESS MAP
B Antenna_| tastic_Moma B Acaels e Asiialicin
= LISE S0 U AR Ul OS5INT S5 MAP
Atz Pt Spesauka ' oL, S
— B oaxxedx
B Ashiray_UazeColor

f.iﬂ Ashiay MNoanmeil

LSE 5P A AR MNY

USL MU IALUC PR S

Ashiray_Specuiar
et Awnirnys Baosanes BaseColie - - USE ALBEDO MA-
P

B Awninge_Leams_Normal

Awnirn s Basarne Spisxcuba

- . . . . . - ®» oc. TaxhreCase
Auleriuls win il WIN T e wrne B onomn

: . Tt I (F e DiffuscMap Vexjza MaseCrohar Iexlue
Awnnge_| abnc_LaszaColor &l _newrnal m ol This dl weene I !

N Awnirnyp: Fanic Neooned
Awninge_| abne_Specular R
Awnirn s Hold Falxic RaseColor USE EMISSINE MAF
BB Awnings | 1cted | abne_Normal
Awnirn s Holid Falxic Spescula A
Ualocny _Concrete LaseColor NS ] X1 N2

T 431 CRHSIND S
B Railioay Comcedi: Nowel dh Nazcate




*
COCOS
[

Efficient Web Based Workflow
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3ds Max Web Package
et/ AR

‘s
TS Game Logic Game Assets
m e G
L . . TypeScript Engine
@ Blender ’

Substance
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» Top ranking game

» Platform: Web + Mobile Native

')y Merge + 4X SLG

» Merge gameplay makes ads buying
much more efficient
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» $20m monthly revenue



» 21 Ubisoft IP landed on web
(» 10 million players (2021)
» 188 countries (2021)

» 8 platforms: Web portals, telecom
operators, social Apps

» 10mb package size, 4s loading time
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COCOS

Released in Korea and Taiwan

')y Platform: Google Play, Apple Store,
Web

Highly unified experience

4X SLG

I TN
~ - 'kl ‘,'i | | &
o

’S;'

L
R LR




COCOS

Framesale (FP "

60
Draw call 331
Frame time (ms) F 11.94
Instance Counl 11689

Tria ' 11655626
- gic (ms) "GP%

ICS (IMS) 0 01
enderer (ms) 11. 65
GFX Texture Mem(M) 491_43
GFX Buffer Mem({M) 14. 96

https://preview.cocos.com/lake/

v Pipeline

octreeCulling

PlanarReflection
ShadowStage
ShadowBlurStage
GhufferStage
SSAOStage
SSAOBIlurStage
LightingStage
BloomStage
LightShaftStage
TAAStage
TonemapStage
fsSrEASUStage
fsrRCASStage

PostProcessStage



https://preview.cocos.com/lake/
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Engine ArchiSitye and Features
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Engine Architecture

TS Components

SceneGraph
Root, Scene, Node,

RenderScene AssetManager
Camera, Light, 3D Models, Batcher2D g

Data Driven

RenderPipeline
Forward + Deferred

RenderGraph
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CDCDS

/st Platform Renderer
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RenderScene
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RenderGraph
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GFX Backend Wrapper (Modern Graphics API)

Web iI0S, Mac Android, Windows

gfx-webgl1 || gfx-webgl2 || gfx-wgpu gfx-gles3

Renderer Driver and GPU
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‘ ﬁ;/aphics Backend Upward Adaptation
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Modern backend GFX Backend Wrapper (Modern Graphics API)
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Adaptation gfx-webgl1
et @ VR
Older backend WebGL 1.0
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E%ature Backward Compatibility for WebGL
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GPU Instancing

y

ebGL1: ANGLE_instanced_arrays

WebGL1: OES_te& loat | Pack floats to
/75@ O RGBAS texture

GPU Skeleton Animation, GPU Particle, 0/77

Merge draw calls

Float Texture

Compressed Extensions: PVRTC, ETC. ETC2. ASTC <//7
Texture

f
| Reduce memory fo;)tprint J/ Sbs/, -
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@fu,tcome: GPU Based Skeletal Animation
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Baseline Compare Group

IPhone 7 plus
WebGL1

Full PBR model
Instances:
Draw Call:

FPS:

“Frame time (ms) - 34.02
¢ Framerate (FPS) y - 30
: Draw call =10
* Instance Gount 1073
Triangle 1329353
» Game Logic (ms) 1.52 »
- Physics (ms) 0. 08
Renderer (ms) 29.7
GFX Texture Mem(M) gs5. 08
GFX Buffer Mem(M) 1.1




Engine features and recent updates
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3D scene editor Animation editor Skeletal animation Terrain editor
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gITF 2.0 TS & NPM Asset manager Editor extension
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VK & Metal PBR material PBR lighting and shadow Material system
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3D physics 3D particle Ul layout Cross platform
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) PhysmallQ};fed metrics

» Multi-pass dlre
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» Diffuse with enV|ronm
convolution map

» Reflection with GGX
convolution mipmaps

» IBL reflection denoise
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Auto Generated \ o

GGX Convolution




- Shadows
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> SUPPOft %ar shadow and ' | ”"L,f
shadow mapJ//‘bf /

» PCF soft shadow %C
» Depth bias and model bias G@
» Four layer cascade shadow map B

» Support instancing batch
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Materlal System
2
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» Effect ba@@ /Qn YAML descriptive format

» Effect with Surf{@-\tﬁéger customization
» Shader using GLSL 3 €3

» Keep uniform value while sx@&;ﬁwaterials
Q

» Uniform key frame animation supporCO




‘ﬁmart Material Conversion
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> Suppofts@f/Max, Maya, Blender, C4D

» Supports Lan{gébﬁﬂ;n, Phong, PBR

» Convert traditional lightthgdymodel to PBR
lighting model

N,

» Supports both Metallic Roughnes@a@l
Specular Glossiness workflows O/); ,




Mfarionette Animation System
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» State Ma%ﬁ/and sub state

machine
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» Blend Tree 30

» Event Trigger G@
» Animation Layer

» Skeleton Masking
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@/L/J,r first WebGPU demo

Chrome Canary 900323: hitps://game.cocosjoy.com/games-preview/web-desktop/

%


https://game.cocosjoy.com/games-preview/web-desktop/

‘ Jo/l/i;ial Implementation: The classic web way
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/7{1//;3 “ TypeScript

render-pipeline

—( -
gfx (Backend Wrapper)
/

WebGPU JS API



‘ @}}rrent implementation: Native WebGPU
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TypeScQ [47{1/ : WebAssembly
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C++

@

gfx

Q "2 emscri

gfx-wgpu.wasm ’

Glue code

WebGPU JS API




WebAssembly C++
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| render-pipeline
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renderer.wasm
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COCOS5

Fmmm, why not ?
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f@e§cript | WebAssembly C++
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| render-pipeline
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gfx

gfx-wgpu
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WebGPU Cpp API
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@ll shader compilation graph
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glslang SPIRV-Cro
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GLSL 300 ES Metal Shading
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Pesign principles of our architecture
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) Perforrha@§/is key |

» Make cross p af@mﬂkevelopment easy and as seamless as
50

possible.
» Maximize accessibility for o@g%r?ne.
» Build future ready infrastructure. e CO

» Bring next generation graphics and com power to the
Web. /7/&/
» Reduce engine maintenance cost. 8/79 '
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‘ ,siay tuned for new updates
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