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Definitions

Foundation 
layer

Experience 
Layer

Ecosystem 
Layer



 	��
���	����

�	�������

Baidu Smart Game

Game Logic

Smart Game

Graphics UI Animation NetworkPhysics

Adapter

DOM Image LocalStorage WebSocketAudio

Third Party Game Engine�Cocos, Egret�Theree.js�

JS ���V8, JSCore

Canvas 2D/3D 

JavaScript  Binding

Game Runtime
JavaScript

C++/OC

OpenGL

Java/OC 
sandbox 

multimedia Network 

Payment 
device

worker

JavaScript  Binding

Rendering Engine Native platform capability

Smart Game JS Framework

App Version Control Running mechnismMulti APP Management

Download
Install
Update

Cold start
Warm start
relaunch

Sandbox
Cache
IPC

Runtime Kernel�
• Construct a pure JS execution and 

native rendering environment with 
canvas 2D and 3D implementation. 

• Provide an app model abstract for 
web game, like a web app package, 
lifecycle, version control, multi-app 
management.

• Provide rich native APIs in Baidu 
APP by JS binding framework.



�� �	�-��-������������ ��-������-���

�
��-��������������������-

Design principal:
• efficient
• general

Key elements:
• object model
• Life cycle
• Memory management
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Loop 1000 for a simple function

JS JSB
JAVA/OC 
impementation

JSB
C++/C 
implementation

JS  bridge 
with 
scheme

iOS 1.75
ms

0.65 ms 0.197ms 2.15ms

android 1ms 0.82ms 0.05ms NA

local data passing 1MB
JSB
text

JSB
arrayBuffer

Scheme with 
text

Scheme with
arrayBuffer

iOS 11.5ms 3.5ms 795ms 1172ms
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• V8
• Minimize parse and compile time
• Code Cache
• GC Incremental marking
• GC at each game over

initialization stage optimization by v8 
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javascript binding

Canvas 2D

Render Res Manager

OpenGL ES Font Res

HW Driver Audio Res

Mem Mgr

Fonts
Render

Image 
Decoder

Image Res

Context Mgr

Files Mgr
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Design key elements:
• A lightweight standard implementation 

of HTML5 canvas 2D and 3D features 
in webGL 1.0/openGL 2.0

• Fonts render with FreeType/CoreText
• Image decoder

Canvas 3D WebGL 1.0

Key problems:
• Context Switch

• Minimize context switch frequency and must-to-
update switching states by diff

• texSubImage(canvas,…)
• Optimize CPU data copy with CopyTexImage2D

• Font Render
• Arrange memory areas based on font size
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Main Thread

AnimationFrame
Runloop

Event
Timer
Render

API Callback

WebGL Context
Management

network fileSystem Image IO /
decode workerAudio IO

JSCore/V8 

Design key points:
• main thread for JS 

execution and rendering 
engine.

• Parallel image decoder, 
image IO, audio IO from 
render thread. 
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sprint stage audio optimization

• Audio
• Optimize cache implementation
• JSBinding

• File system
• Optimize file IO
• JSBinding

• Network
• multi-threaded download
• Background download
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Benchmark Framework

Image Render Laya Box2DAquarium

Real world casesMicro benchmark cases

Pixi.js Gown.js

UI Framework

Cases Runner

Baidu Smart Game Runtime

Benchmark Glue

Performance Manager

Image File System JSEngine

FS

Render

Cases Manager
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develop debug test preview release operatio
n

• 60,000 smart program developers 
• 150,000 smart programs created
• 20,000 smart programs online 
• 100 million DAU
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• Cocos :http://docs.cocos.com/creator/manual/zh/publish/p
ublish-baidugame.html

• Egret: http://developer.egret.com/cn/github/egret-
docs/Engine2D/minigamebaidu/getStart/index.html

• Laya

• Unity

LayaBox%EF%BC%9Ahttps:/ldc.layabox.com/doc/?nav=zh-as-5-0-1
http://developer.egret.com/cn/github/egret-docs/Engine2D/minigamebaidu/getStart/index.html
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Native 
Game

Smart Game

Cloud 
Game

Veloce:  Instant APP invocation

WASM:Web-Assembly version

Smart Game� based on pure JS 
execution environment and 
native rendering.

Cloud game:  based on video 
stream or gl commands stream 
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VZDQ�UHTXHVW;56HVVLRQ�^�PRGH�`�

*DPH�HQJLQH ҁ/D\D�' 7KUHH�MV &RFRV҂

;56HVVLRQ 'X;56HVVLRQ)DFH0RGH 'X;56HVVLRQ

$5.LW
�L26�

$5&RUH
�$QGURLG�

PRGH��DU _ IDFH PRGH��GXBIDFH PRGH��GXBDU

9LGHR VNHOHWRQ ODQGPDUNVYLHZ PDWUL[ SURMHFWLRQ PDWUL[

6PDUW�
*DPH�
UHQGHULQJ
IUDPHZRUN

ፘ๢ᕖቘ
YLGHR

:HE*/ $3,

GPU-GPU  textures copy

JS biding AR session, AR Frame Data

,QIHUHQFH�(QJLQH
ҁ3DGGOH�0RELOH҂ 2SHQ&9 %RRVW OLE\XY

&DPHUD� 6FHQH�*UDSK� /LJKW�� 6NHOHWRQ�� 3RLQW�&ORXG�� 0HVK�

&DPHUD�PDWUL[ $QFKRU�PDWUL[ $PELHQW�,QWHQVLW\ -RLQW�PDWUL[ 3RLQWV�'DWD )DFH�0HVK�'DWD

$OJR
7UDFNLQJ��

'HWHFWLRQ�6NHOHWRQ$OJRULWKP
)UDPHZRUN

-6�ORJLF

*DPH�
5XQWLPH

$OJR
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• JS Framework�compatible with WebXR�ARCore�ARKit API 
definitions, abstract developer-friendly JS object like Session�
Frame, Video 

• Game runtime�Communicate efficiently between JS and algorithm 
using JSB binding framework. Render the camera texture and 
canvas texture in the same hybrid rendering layer.

• Algorithm: Utilize AR ability of the system ARKit and ARCore and 
Baidu DuMix AR platform and Face Algo as a supplement
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1. init Session� swan.requestXRSession({ mode: ‘ar’ })

&6.�����+�H� success�F��GH� fail�F

2. getFrameData�xrSession.getFrame()

• getViewMatrix(), getProjectionMatrix()

�C>2<�,?K���=.;� THREE.jsA 3D'/

• getPointCloud()

9)88����8�<(x, y, z�<�C�3

• getTrackablePlanes()

E�57�<@J�<#L

• hitTest(x, y)

4-!"
B�3*��C@J�3

• createAnchor(poseMatrix)


%I8�I80�C@J�M�� <	D�1�

• getLightEstimate()

:��($

3. close Session� xrSession.end()
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1. Init Session� swan.requestXRSession({ mode: ‘du_face’ })

mode: ‘du_face’ ����> AR0��+-�'"*�70��'"*�7 AR�)��

	EH�3	CB���CB�

2. getFrameData�xrSession.getFrame()

• getCameraVideo()

9, Video �A���8%6� THREE.js ;�&
�=5($

• getUpdatedTrackableFaces()

���/1
7�>

• face.poseMatrix

�>G 7 4x4 �#:D

• face.landmarks

�>4�2�F�7 (x, y) �.

• face.skeleton

�>EH?27�#:D

• face.blendShapes

@!<(

3. close Session� xrSession.end()



��� �����
�	�



	��������



�	�������



 ������������	



��� ���



-2��) ���.11�2��"��>"=���A2�&�>!��%��&(�.  ���.=���

WebML Paddle.js

Paddle 
Mobile

WebGPU/
WebGL

Native

JavaScript
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WebNNWASM

Browser
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1. Smart Game is a very promising web tech powered by native experience

2. Provide more building blocks, more AI enabling features, more prosperous 
game society
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