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Typescript, Clojurescript, Coffeescript, Elem...
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o ActiveX, NPAPI
e NaCl




2013 asmjs

function add(x, y) {
x = x|0;
y = v|0;
return (x + y) |0;

)
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(module

(func
(export "add")
(param $1lhs 132)
(param $rhs i32)
(result i32)

(get _local $lhs)
(get _local Srhs)
(132.add)))




https://gliheng.github.io/rust-wasm/sdl2-mandelbrot



WebAssembly.instantiate (bufferSource, importObject)

WebAssembly.instantiate (buffer, {})
.then(result => result.instance)

.then (mod => {

mod.exports.add (100, 1000) ;

1) ;

WebAssembly.instantiateStreaming (fetch ('app.wasm'), 1mportObject)




WebAssembly.instantiate (bufferSource, importObject)

WebAssembly.instantiate (bufferSource,
constants: {

_— 0T

console: {
log: function(arg) {

console.log(">>>", arg); I\_Zliﬁ

mem: new WebAssembly.Memory ({ WZ— j%
initial:10, maximum:100 ;y\
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» info
v {global
P asmw
B env: -
» globa
» globa
» paren
*_pro
» info.env.
F ArrayBu

> |

¥ {global: {.}.
P asm2wasm: {f6d-rem: f, T64-to-int: f,
¥ env:

ABORT: ©
DYMAMICTOP PTR: 78768
STACKTOP: 78784
STACK MAX: 5321664
kabort: f abort(what)
F abortOnCannotGrowMemory: F abeortOnCannotGrowMemory()
P abortStackOverflow: f abortStackOverflow(alloc5ize)
P assert: f assert{condition, text)
F enlargeMemory: F enlargeMemory()
Pk getTotalMemory: f getTotalMemory()
P invoke d: f invoke d{index)
F invoke didi: f inveke didi{index,al.aZ.a3)
kinvoke i: f invoke ifindex)
b invoke ii: f Invoke ii{index,al)
b invoke iii: F invoke iii(index,al,a2}
Pk invoke iiii: f inveke iiii{index,al.aZ.a3)

Pk invoke ji: f Invoke ji{index,al)

Pk invoke jiji: F inveke jiji{index,al.aZ?, al,ad)
kinvoke jj: F Invoke jj(index,al,az2)

P invoke v: f invoke v(index)

Pk invoke vi: f Invoke vi(index,al)

P invoke vidd: f inveke vidd(index,al.aZ.a3)

P invoke vii: f invoke vii(index,al,a2}

P invoke viid: f inveke viid{index,al.aZ2, al)

b invoke viii: F inveoke viii{index,al.a2.a3)

Pk invoke wviiidd: f Invoke viiidd{index,al,aZ,a3,a4.ab)
Pk invoke wiili: f invoke viiii(index,al,a2,al.ad)

Fmemory: Memory {} \
memoryBase: 1824

P nullFunc d: f nullFunc dix)

Pk nullFunc didi: f nuliFunc_didif{x)

P nullFunc i: f nullFunc i(x)

P nullFunc ii: F nuliFunc iif{x}

P nullFunc iii: f nullFunc iiifx)

P nullFunc iiii: f nuliFunc iiii{x)

P nullFunc iiiii: £ AaullFume i1iiifx)

env: {w}. asm2wasm: {.}. parent: {.}, glebal.Math: Math}
i32s-div: F, 132u-div: f, i32s-rem: f. ..}

sore.js:1907

zore.js: 1906
sore.js: 1925

:ore.js:1920




let memory = new WebAssembly.Memory ({
initial: 1024, maximum: 10240
1)

_’
_’
Data Heap Stack
let HEAPS = new Int8Array (memory.buffer);
let HEAP1l6 = new Intl6Array(memory.buffer);
let HEAP32 = new Int32Array(memory.buffer);
let HEAPU8 = new Uint8Array (memory.buffer)

I

let HEAPUl6 = new Uintl6Array (memory.buffer) ;
let HEAPU32 = new Uint32Array (memory.buffer)

let HEAPF32 = new Float32Array(memory.buffer);
let HEAPF64 = new Float64Array (memory.buffer);
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| emscripten
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An LLVM-to-JavaScript Compiler

B

M RUST Qa
o

»| LVM—> ASMJS—> WASM +




Hinclude <stdio.h>

int main ()

{

printf ("hello world!");
return O0;

emcc hello_world.c

-0 hello_world.html
-s WASM=1
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| emscripten | © | top v | [Filter| 2

@ kpre-main prep (index):1249

[ L AL L LS
- time: 53 ms

hello world! {index) :1237
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I Resize canvas ¥ Lock/hide mouse pointer
Fuliscreen

hello world!
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FILE *file = fopen("./file.txt", "rb");
while (!feof(file)) {
char ¢ = fgetc(file);
if (¢ != EOF) {
putchar (c) ;
}

)

fclose(file) ;




FS API

» FS.readdir("/")
h {?J III . II: n L. IIll n tmp": n hD'rITEII-r Ildevll' Ilprﬂcllr "ESSE‘T_’S II}'
¥ FS.readdir{"/assets')

e ., "L, "listopng®, “"liconmonstr-picture-1-248.png", "icon.png", "Supermercado-Regular.ttf"]

» F5.readFile('fassets/icon.png')

intB8Array(143139)
(137, &e, 78, 71, 13, 180, 26, 18, 0, 0, 0, 13, 73, 72, 68, 82, 0, 0, 32, 47, 0, 0, 2, 47, 8, 6, 8, 8,

[ ]




emcc --preload-file ./assets/

| | sdl2_gallery.js
| | sdl2_gallery.data
|| sdl2_gallery.wasm ‘
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e BSD sockets API (WebSocket backend)
listen failed: Not supported

e emscripten_async_wget

e emscripten_fetch




SHZET

e DOM

e Canvas

e OpenGLES, SDL, %52

e Canvas App, Canvas Game




S{HEN

while( true ) {
while (SDL_PollEvent (&e)) {




emscripten_set_main_loop
emscripten_pause_main_loop

emscripten_cancel_main_loop

int main(int argc, char *argvl])

{

emscripten set main loop(iter, 0, 1);

}

void iter ()

{

SDL_Event e;
while (SDL_PollEvent (&e))

}
}

requestAnimationFrame




> emcc --show-ports
Available ports:

zlib (USE_ZLIB=1; zlib license)

libpng (USE_LIBPNG=1; zlib license)

SDL2 (USE_SDL=2; zlib license)

SDL2_image (USE_SDL_IMAGE=2; zlib license)
ogg (USE_OGG=1; zlib license)

vorbis (USE_VORBIS=1; zlib license)

bullet (USE_BULLET=1; zlib license)

freetype (USE_FREETYPE=1; freetype license)
SDL2_ttf (USE_SDL_TTF=2; zlib license)
SDL2_net (zlib license)

Binaryen (Apache 2.0 license)

cocos2d

emcc -s USE_SDL=2 -s USE_SDL_IMAGE=2 main.cpp
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Iterator
4
(0..) .map(|n| n * n) < B¥ER
.filter(is_odd) & IjE
.take (100) &< Y100

.fold (0, |acc, n| acc + n) & fpFEsk
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RFC: Rust 2018 Roadmap #/514

(WYOELM aturon wants to merge 6 commits into rust-lang:master from aturon:roadmap-2018

(&4 Conversation 48 O Commits 6 Files changed 1
- . _
(l:[_j aturon commented a day ago + edited - Contributor | +(&)

This RFC sets the Rust 2018 Roadmap, in accordance with RFC 1728, This year's goals are:

* Ship an epoch release: Rust 2018,
* Build resources for intermediate Rustaceans.
* Connect and empower Rust's global community.

* Grow Rust's teams and new leaders within them.
In pursuing these goals, we will focus particularly on four target domains for Rust:

* Web services.
* WebAssembly.

* Clapps.

* Embedded devices.

A hearty thank you to the 100-some people who wrote blog posts fo help drive this process!

Rendered



Rust wasm4aE3SE

stdweb: jsrust®XxE, DOMIRIE

yew: MV*iEZ2, 215 DOM

rust-sdi2: FEEINIER2DIE E AP

rust-wasme-loader: webpack loader
wasm-bindgen: XS 48E
serde: E2 TN

future: =37



stdweb

let message = "Hello, tHHFiv;

let result =|[js!|{
alert ( @{message} )
return 2 + 2 * 2;

}i

BT, FRAH, KK




stdweb

let man = Man {
name: String::new("Tom"),

e B ENE

jst {
var man = @{man};
console.log (| man.name|+ " is " +|man.age|+ " years old."

b
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extern "C" {

pub fn emscripten async wget (url: *const c_ char,
file: *const c_char,
onload: em str callback func,
onerror: em str callback func) ;

unsafe
let url = concat! ("icon.png", "\0");
let file = concat! ("local image.png", "\0");

emscripten: :emscripten async wget (url as *const _ as *const c¢_char,
file as *const as *const c_char,

onload, onerror) ;




[package]

> Ccargo new demo-app name = "demo-app"
version = "0.1.0"
authors = ["python <python@MacBook.local>"]
[dependencies]

> {ree.. stdweb = "0.4.3"

. # [macro use]

| Cargo toml extern crate stdweb;

I Src fn main() {

) stdweb: :initialize () ;
L— main.rs Fs1 {

alert ("Hello from rust") ;

)

stdweb: :event loop () ;

}

> cargo build|--target=wasm32-unknown-emscripten

demo-app.js demo_app.wasm



libpng
libjpeg
Mg  libgif
libmpeg
skia/cairo




Preload Plugin

gF: jpg png, bmp

ZH: ogg, mp3, wav




> Module.preloadedImages

{/assets/list.png: canvas, /assets/iconmonstr-picture-1
v -240.png: canvas, /assets/icon.png: canvas, /prepare_da
ta_@.png: canvas, /prepare_data_l.png: canvas, ..}
» /assets/icon.png: canvas
> /assets/iconmonstr-picture-1-240.png: canvas
> /assets/list.png: canvas
» /prepare_data_@.png: canvas
. » /prepare_data_1l.png: canvas
emcc --use-preload-plugins > /prepare_data_2.jpg: canvas
» /prepare_data_3.jpg: canvas
» /prepare_data_4.jpg: canvas
» /prepare_data_5.]jpg: canvas
» /prepare_data_6.jpg: canvas
» /prepare_data_7.jpg: canvas
» /prepare_data_8.jpg: canvas
» /prepare_data_9.jpg: canvas

IMG_Load
wemscripten_get_preloaded_image_data
= ctx.getimageData
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>var k = new KLine();
> k.update
f update() { [native code] }

>var a = new Array();

> a.concat

f concat() { [native code] }




fn main() {
stdweb: :initialize() ;

FEm |

Module.Chart = Module.Chart || {};

var KLine = function(node, t) {
let ptr =]@ikline: :newij(node, t);
Object.defineProperty (this, "ptr", {value: ptr});

}i
KLine.prototype = {

update: function(data) {
@{kline: :update}|(this.ptr, data);
}
) ;

Module.Chart .KLine = KLine;

}

stdweb: :event loop () ;




wasm vueZB ik

mounted () {
this. chart =]new KLinekthis.$refs.root, "day") ;

klineData ({
market: this.S$props.market,
code: this.Sprops.code,
type: this.S$props.type,
} o ret => {
this._chart.update(ret.data);I

I

b

destroved () {
Ithis._chart.destroy();l
}
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wasml 3

o Xk, LN
o ECPUELIER, MNE, ZRAERS
e webapp: virtual DOM diff

e node C++ addon

e Canvas App




Canvas App

Web PC, Android, IOS
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Future WebAssembly

e \Web API/DOM
o ZiRFE

e ES6 Module

o 1i17[o]UK

e SourceMap
e SIMD
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Thanks!




