
Web for APPs

Challenges in applications development with Web technologies

Security Level:



The growing trend of Web technologies in application

Progressive 
Web Apps

Web Apps

Websites

James Bankoski : 85% of All Apps use some level of 
web tech. （Blink On 17）

The Future：
A Better Web
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Top1000 Apps: 80% apps involve Web， 60% app pages are Web-based

7 Predictions For The Web：
Web Apps, never stop growing

https://www.youtube.com/watch?v=DfOImd_GlPE
https://www.youtube.com/watch?v=DfOImd_GlPE
https://fagnerbrack.com/i-made-7-predictions-for-the-web-for-the-next-5-years-d750d93b1b5a


Different forms of Web technology in application
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The history of the app-oriented Web technology

2010 2012 2013 2015 2017 2018 2019 20222016

Self-Rendering 
Framework

Webview based 
Framework

System UI 
Framework

Reconstructed 
Web 

Framework

Native Device APIs
App framework

Performance
User Experience

Performance
App framework
Ecosystem

Performance
• Unified Rendering Engine
• Accelerated Execution Engine



Key issues of the app-oriented Web development

Rendering Engine Execution Engine

OS APIs

Web Capability & Extension

（WebRTC、WebXR、Extension APIs etc.）

Web App Container

Frontend Framework

（React、Vue、Remix、Next.js、etc.）

Web Applications

DOM Building、
Rendering、

& API Execution

Framework Code

APP Business Code

Web
Runtime

App
Framework

DOM API

Limited 

Optimization 

Methods



WASM is better, but rarely used

Games  … No one 
touches DOM

Can we only choose one or another?
WASM success in: 
✓ Compute task
✓ Codec
✓ 3D renderengine
✓ CAD

WASM Shortage：
x Can’t Access Web API
x Hard to coding 

(C++/Rust)

Javascript success in:
✓ GUI by DOM
✓ Human-Machine 

interactive
✓ Huge lagecy librarys
✓ All kinds of frameworks

Javascript Shortage：
x Performance is poor



Can Web benefit from both WASM & JS(TS) ?

JavaScript is comfortable 
coding language for human

Web Assembly is a effective byte 
code for machine

VM

Development efficiency Performance+

We want both!

JS continues to be the programming language for Web
WASM as an App development execution language
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var btn = document. 
getElementById(“btn”)
btn.onClick = function () {

alert(“hello world”)
checkValid()
form.submit()

}

function checkValid() {
console.log(“hello 

world”)
……

}
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Compile



An Ideal Web Application Development Model

• Rapid developement

• Performance & Cross-Platform
• Access to both Web & Native Ecosystem

• Best Performance on the certain platform

Development Stage

Running Stage
JS2WASM Compiler

Web Application

Code by Javascript/Typescript

Web Kernal

Code by C++/Rust, compile to Machine code 

Framework

Base on WASM
Librarys

Base on WASM

Web Application

Compile to WASM

Legacy JS 

Librarys

WASM Module
Legacy native code or 

Performance sensitive

WASM 

VM



What’s difficult

JS 
Engine

Web 
Capability
(C/C++)

WASM 
VM

Performance
Gap

Lacking of efficient FFI

• Can’t call DOM/Web
API directly

• Low communication 
efficiency with JS Engine

Lacking of solid compiler

• C++/Rust not fit for web 
developing

• Javascript to WASM is 
difficult (dynamic type, gc, 
eval() …)

Javascript

Web Assembly

Lacking of modular feature

• Big project unfriendly

• Limit of library ecosystem

• Difficult to adapt to 
existing frameworks

.js

.js

.js

.wasm

.wasm.js

x
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把数字世界带入每个人、每个家庭、
每个组织，构建万物互联的智能世界。

Bring digital to every person, home and 
organization for a fully connected, 
intelligent world.

Thank you.


