Chapter 1: What is WebAssembly?

Package Count

700000

600000

500000

400000

300000

200000

100000

npm (node.js)

2012

2013

2014

2015 2016

Year

2017

2018




Y

PNacCl
Toolchain

Compile Time

Run Time

Browser *

PNaCl Translator

Web Application

A J

NaCl
Toolchain

e o= e e = e e e == == == w

Browser

Web store application
or browser plug-in

[2]




HTML JavaScript

— Manifest Pepper

pass AST link pass call
Executable
Executable

AST compile

OO

fail

fall m ca” -

Stack
Pointer

I Initial Stack Post-Add Stack

|

—-—— = 108 I @ £= 188

— ADD ®

1@ O-==4=-=== 18 sum [O————>= 118 -
s ® s
5 5
1@ 18

Stack
Pointer
|
|

o

(1) pop 100
(2) pop 10

(3) ADD 100, 10, sum
(4) PUSH sum

[3]




Module Binary
Instruction |— Trap
Value Function P—=| Value
Instruction
-----------
Table
;-4 Reference .
! Instruction
.
Value
Function P— Value Jj_!
Value
Host Environment
Linear Memory
Embedder
Phase 1 Phase 2 Phase 3.1 Phase 3.2
Decoding Validation Instantiation Invocation
Valid Types / Imports Hodule Host
Binary Format - Globals Instance Environment
—> —>>| | Memories " (add() ) — 41 callAdd();‘
& Safe < Tables - - h v
(eale) ) Module
Module Module ) . i
Representation Well-formed | / N e < S ™ Instance v
N/ Representation | _start() ) —
— 1 add()

[4]




Programming Language 2018 2013 2088 2003 1898 1683 1083

Java 1 2 1 1 16 - -
G 2 1 2 2 1 1 !
C# E: | 4 3 3 2 2 5
Pylhan 4 7 [} 12 24 19 -
[+ 6 5 [ ) - - -
Vigual Basic NET [ 13 . . - . -
JavnSoripl 7 10 8 7 21 . .
PHP a L] 4 5 - - -
Ruby 9 9 ] 19 - - -
Perl 10 ] 5 4 3 1 -
Objective-C 18 3 44 50 - - -
Ada 30 16 17 14 G ] 2
Lisp - 1 1 15 13 5 4 k]
Pascal 143 14 18 ar " 3 13
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Chapter 2: Elements of WebAssembly -Wat,
Wasm, and the JavaScript API

Core Specification

Structure Binary Format Execution Validation
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Block Comments are surrounded
witha (; and ;).

module
(type $FUNCSIG$dd (func (param f64 result f64)))

| table is a Table Type. (table | anyfunc)
(memory $@ 1)

|16 is an Integer Value. (data ( .const 16) \n\@e") “Test\n\@e” is a String Value.|
(data (i32.const 24) "\1@\ee\ee\ee")

|”memor‘y” is an Name Value. (export (memoryl%}) $0 is an Identifier Value. |
(export "getCharCountSgrt" (func $getCharCountSqrt))

func, param, and result
are Function Types.

(func $getCharCountSqrt (

) (param %@ )

(result )

(Iocal 31 132)

(local $2

132 is a Value Type.

(local $3 f64)

Line Comments start with a ; ;.

(block $label$e

block is a Block Control Instruction.

block [$1abel$1

$label$1 is a Label Identifier. |

br_if is a Plain Control Instruction.

brfif|$1abel$1

(i32.eqz

(i32.load8_u

load8 u is a Memory Instruction. |

get_local is a Variable Instruction.

get_:ocal|$e

set_local $@
(i32.add
(get_local $8)

i32.const is a Numeric Instruction.

p

.const|1)
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import:

Object {}

This is optional, it
specifies functions
that can be passed
into the module

Fetch .wasm File

Y

4

.then(response) J‘"_

AN

L)

response:
Raw Bytes

Create ArrayBuffer from
response and return

Y

/-

.then(buffer) E,'i--—
AN ey

L)

buffer:
response.arrayBuffer()

Gall
WebAssembly.instantiate()
with buffer and optional
import Object

i

/

'\ instance})) /

™,
.then(( {module, 1

module:
WebAssembly.Module

- -

instance:
WebAssembly.Instance

Perform actions with module
and instance objects
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WA https://wasdk.github.io/WasmFiddle//? O SFFEOH
Build £¥ Run O
nt addTwo(int num) {
num + 2;
¥

var wasmModule
C/C++ Editor

var wasmInstance

WebAssembly .Module(wasmCode);
WebAssembly . Instance
(wasmModule, wasmImports);

log(wasmInstance.exports.addTwo(2));|

JavaScript
Editor
Text Format

(module

(table @ anyfunc)
(memory $@ 1

Canvas [Ea] Clear %
(export "memory” (memory $8))
[(export "addTwo" (func SaddTwo))
(func $addTwo (; @ ;) (param $0 i32) (result i32)
Text Format / s

(get_local $@)
Code Buffer / Bt
x86 Viewer

JavaScript
Output
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Build £¥ Run ©

int addTwo(int num) {
num :

}

Text Format

{module

(table @ anyfunc)

(memory $@ 1)

(export "memory" (memory $@))

(export "addTwo" (func $addTwo))

{func $addTwo (; @ ;) (param $8 i32) (result i32)
(132.add
(get_local 3$@)
(132.const 2)

[14]



08O

var wasmModule WebAssembly.Module(wasmCode);

var wasmInstance WebAssembly.Instance
(wasmModule, wasmImports);

log(wasmInstance.exports.addTwo( ))ﬂ

Canvas [aa] Clear X
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CHapter 3: Setting Up a Development
Environment

D @ Filters \/

Best match

Cor\nm'\nfl Drammnt

r--------------ﬂ

Des 403 Run as administrator=

Apps ! Open file location
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@ o www.ts - node-express-ts

EXTENSIONS °° p WWW.AS

import app from './app';
import debugModule = require('debug');
import http = require(‘'http');

@popular

C# L 8 8 & ¢
C# for Visual Studio Code (po...

nstall debug = debugModule('node-express—typescript:server');

Python % 3 % ok
Linting, Debugging (multi-thr... port = normalizePort(process.env.PORT || '3000');
Install app.setf|'port"’, por‘tl):

Debugger for Chrome *0 CSSIm Rule
Debug your JavaScript code i... +@ CSSsup sRule

Install o

server.li
@ ex
C/C++ % % % ke server.on o
Complete C/C++ language su... server.on .

Install

im
@ im Scripts
*€ Message!

Go Fokok ko © normalize!
Rich Go language support for... 5~

Install
normalizePort(val: any): number|string|boolean {

ESLint Fokok ke k port = parseInt(val, 10);

{Lim Integrates ESLint into VS Code.
Eninstall if (isNaN(port)) {

PowerShell ok k koK
2 Develop PowerShell scripts in... ~ return val;

©®master S 11131 @0 A0 Ln9, Col21 Spaces:2 UTF-8 LF TypeScript @

4

@ EXTENSIONS: MARKETPLACE § LLL]

‘one dark pro ‘ Installation button

’I
,

One Dark Pro 2.13.4 G 4.6M k4.6 Vs
Atom's iconic One Dark theme for ...

rd
rd
[install Lt

View Extensions One Dark Pro Mono... 1.1.0 51K %5
@ @ A Darker One Dark Pro variation w...
[ Install |
One Dark Pro ltalic 2125 5728 %5
@ Atom's iconic One Dark theme for ...
Atom One Dark T... 21.0 ¢»630K *&

@ One Dark Theme based on Atom
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Click the Contributions tab to
view miscellaneous settings

EXTENSIONS
‘\
Search Extensions in Marketplace \\

.

A code outline tree provider for VS...

[ untitled-1 ®

[ Extension: C/C++ %

CIC++ ms-vscode.cpptools

Coding style, currently supports: Visu

4 INSTALLED @
@ Beautify code in place for VS Codé\ Microsoft | 4> 7,637,956 | ¥k kok |
L)
HoakyQR £ N C/C++ IntelliSense, debugging, and code browsing.
Bookmarks 0191 £5B00K *5
Disable v § Uninstall
I Mark lines and jump to them __
Alessandro Fragnani o This extension is recommended based on the files you re
7 C/C++ 0181 GTEM ————m————
c/c++ ) C/C++ IntelliSense, debugging, an... Details | Contributions | Changelog Dependencies
Microsoft LEE LTS
CMake o017 G 1a4K h 45 Settings (16}
A CMake langage support for Visual ...
e o) Name Description
% Code Outline 0.1 171K K5 C_Cpp.clang_format_path The full path of the clang-format exec

Patryk Zawadzki

o

.clang_fi t_styl
CCpp.clang_format_style {key: value, ...}" to set specific param
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»CfC

C/Cpp:
C/Cpp:
C/Cpp:
ol C/Cpp:
C/Cpp:
C/Cpp:
CfCpp:
¢ c/epp:
C/Cpp:
C/Cpp:
C/Cpp:
C/Cpp:
C/Cpp:
CfCpp:
C/Cpp:

[

Edit Configurations...
Go to Declaration ~ | F12
Navigate... TN
Pause Parsing

Peek Declaration ~ | X | 12
Reset IntelliSense Database

Resume Parsing

Select a Configuration...

Show Parsing Commands

Show Release Notes

Switch Header/Source T Q
Take Survey

Toggle Errar Squiggles

Toggle Inactive Region Colorization

Toggle IntelliSense Engine Fallback on Include Errors

PDE. Mi C i Li 05 X 13 :
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EXPLORER [ program.wasm X
4 OPEM EDITORS 1 module
[ program.wasm
2 type (func (resuli
4 EXAMPLES tE G @ (type ( (
> B% .vscode ® 3 (table @ anyfunc)
+* @ internals a (memor‘y 8 l}
s : f 1t i32
» B web 5 (func (resu i32)
A CMakeLists.txt 6 (i32.const 42)
package.json 7 )
rogram.wasm L
L) program.w Open to the Side A9 |t "memory™ (1
& yarn.lock Reveal in Finder R
Open in Terminal irt "main" (fur

Select for Compare

Copy ##C
Copy Path XE
Rename =
Delete #&

Copy GitHub link to clipboard [*~L C]
Open in GitHub [~L G]
Qren Bull Reguest 2L P

1 Show WebAssembly

4
4
4
/’

Selecting this option for a .wasm file
shows the corresponding Wat in an
editor tab
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B testhtml %

[CETHPTIT

B testhtml ®

1 <html> 1 <html>
. FEE'EEEEEE'EEEl - rE_ bEEEE':
2 I <divsabc</divy ) 2 <sp) </sp>
- . == e
3 </html>r 5’/ /ht'ru.lspan
-
/:' ”“' ﬁ sup
e’ e
o sam
" e .
. . . script
Closing tag automatically f:,-"' 'p ] )
updates to reflect new tag ¢ M ion-spinner

s

/

module

(table @ anyfunc)

(memory %0 1)

(export "memory" (memory $@))

(export "addTwo" (func $addTwo))

(func $addTwo (; @ ;) (param $@ i32) (result i32)

(i32.add + +

L-------I

(get_local $8)

(i32.const 2)

4 4

L-------J

)
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EXPLORER

4 OPEN EDITORS
C++ main.cpp src
® [5 addTwo.wat ~/Google Drive/Learn WebaA...
4 EXAMPLES
4 [ internals
compile.js
run.js
Server.js
4 @ src
C++ main.cpp
4 [ web
B index.html
index.js
% main.wasm
A CMakelists.txt
5] package.json
& yarn.lock
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PROELEMS  OUTPUT DEEUG CONSOLE  TERMIMAL

~/Repositories/learn-webassembly master

A serve -1 BB8E chapter-B3-dev-env

Serving!

- On Your Network: http://192.768.1.233:8888

|
|
|
|
| - Local: http://localhost:8688
|
|
| Copied local address to clipboard!

|

|
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"

@ © [ Test Server X

— C  ( 1270.0.1:8080

Test

This is some text on the main page. Click here to check out the stuff page.
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New Tab #T

New Window 3N
Downloads {ratJ
Zoom = [+] [7]
Prlnt'l‘ll‘ “P
|  Find... 3HF
Save Page As... 35 More Tools >
r Browsin a.. {+ 36 & Edit Cut | Copy | Paste
ISIONE
Task Manager Settings
Help (3
Developer Tools AW |
[ (1] Elements Console Sources Network Performance » P X
[ & top ¥  Filter Default levels ¥ Group similar €2

» WebAssembly

WebAssembly {compile: f, validate: f, instantiate: f, compileStreaming: f,
instantiateStreaming: f, -}

> |
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View History Bookmarks People Window Help

v Always Show Toolbar in Full Screen

Force Reload This Page

Enter Full Screen

Zoom In
Zoom Qut

Developer View Source
Developer Tools
JavaScript Console

KEU
|
XEJ
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¥ Inspe: Cons Debuc StyleE Netw Stor: (- H [P & B £ X

W 7 Filter output Persist Logs

»» WebAssembly
€ » WebAssembly { .. }

“>WebAssembly|
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Clear All

Clear All
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/binfbash
[bin/bash 63x20 J/bin/bash 63x20

/binfbash 70x20

| PID USER PR NI VI RES SHR 5 %CPU
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Chapter 4: Installing the Required
Dependencies

Step 1

Write G/G++ code

These are next to each
other because they don’t
need to be done in a
specific order

s ™,
| file.cpp |
\ /

Step 2 v Step 3

Write/update JavaScript that
utilizes Wasm module
(in folder being served)

Compile to .wasm file and copy
output to folder being served

Yy ¥

. ™
index. html |
\_ J '\\- file. js

Step 4 L ]

S/

Y

Serve up files on local server

index. html

file.js
file.wasm

Step 5 L ]

Interact with, test, and debug
code in the browser
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Performs IR optimizations
that are independent of the
CPU architecture being
targeted

Source Code

Front End

Middle End
(Optimizer)

Back End

Machine Code

Verifies source code
passed in and transfers it
into Intermediate
Representation (IR)

Takes optimized IR and
generates assembly code
for the target CPU
architecture
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Middle End

C/C++

Clang

LLVM Core
(Optimizer)

Emscripten

WebAssembly
(Wasm)

Front End

Back End
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Clang/LLVM
(Fastcomp)

-y

(emcc)

Emscripten Compiler Frontend
\l

I
i
i
!
'

Compiler Settings
(.emscripten)

N Emscripten SDK

Manager
(emsdk)

¥

Node.js

Web Browser
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L L Locations

@@ ¢ 4 / B W 3

Genreral Accounts Behaviors Mavigation Fonts & Colors Text Editing Key Bindings Source Control Components Locations Server & Bots
Locations Custom Paths

Derived Data: Default B
ta & Advanced...

Archives: Default E

: Command Line Tooks:  Xeode 9.3 (9E145) B :
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Chapter 5: Creating and Loading a
WebAssembly Module

® ® [ Emscripten-Generated Code % Guest

& C | ® 127.0.0.1:8080/with-glue.html

\ em Scripten Resize canvas @ Lock/hide mouse pointer  Fuliscreen
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® © ® /' [ custom Loading Code X Guest

& C' | ® 127.0.0.1:8080/custom-loading.html

Using Custom Loading Code
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ece / [ No Glue Code x \\ Guest

& C | ® 127.0.0.1:8080/chapter-05-create-load-module/without-glue.html :

No Glue Code

Pause
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Chapter 6: Interacting with JavaScript and
Debugging

® ® [ Interact with JS using Glue Cc x Guest

< C  ® 127.0.0.1:8080/js-with-glue.html

Interact with JS using Glue Code

Pause Status: Running
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® ] [ Interact with JS without Glue ¢ x Guest

< C (® 127.0.0.1:8080/chapter-06-interact-with-js/js-without-glue.htm|

Interact with JS without Glue Code

Pause
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® © ® [ Interact with JS using Glue Cc x Guest

< C' | [ 127.0.0.1:8080/chapter-06-interact-with-js/js-with-glue.html :

[x ﬂ Elements  Console  Sources > i X

Interact with JS using Glue Code © o v | Fiter Defautlevels ¥ @ Group

> console.log(Module().asm);
VM480:1
{__em_js__js_clear_rect: f, em_js__js_fill_rect:
v f, __errno_location: f, _fflush: f, _free: f, .}

» establishStackSpace: f ()

» getTempRet0@: f ()

» setTempRet@: f ()

» setThrew: f ()

» stackAlloc: f ()

» stackRestore: f ()

» stackSave: f ()
»___em_js__js_clear_rect: f ()
»___em_js__js_fill_rect: f ()
» ___errno_location: f ()

» _fflush: f ()

» _free: f ()

» _getIsRunning: f ()

» _init: f ()
[rauee ] Status: Running » roverect: £ 0

>:sbrk: fo0

» _setIsRunning: f ()
» __proto__: Object
undefined
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[ JON )

(% ] | Elements Console

Page Filesystem »

v [ top

v 127.0.0.1:8080
v [ln chapter-06-interact-with-js

I is-with-glue.html
i js-without-glue

» [ common
v wasm

v [l wasm-c17a6e66
wasm-c17a6e66-10
wasm-c17a6e66-3
wasm-c17a6e66-4
wasm-c17a6e66-5
wasm-c17a6e66-6
wasm-c17a6e66-7
wasm-c17a6e66-8
wasm-c17a6e66-9

DevTools - 127.0.0.1:8080/chapter-06-interact-with-js/js-without-glue

Sources Network Performance Memory

[[] wasm-c17a6e66-4 x wasm-c17a6e66-5

1 func $_moveCircle
2 (local i32 i32)

3 calll

4 drop

5 call 3

6 get_global @
7 i32.const 5242896

8  i32.add

9 132.1load offset=0 align=4
10 set_local 0

11 get_global @

12 i32.const 5242900

13 i32.add

14 i32.1load offset=0 align=4
15 set_local 1

16 get_local 0

17 get_local 1

18  i32.const 50

19 call 2
20 drop
21 end

22

{} Line1, Column1

Security  Audits

(IO S T 7
» Watch
v Call Stack
Not paused
v Scope
Not paused

v Breakpoints
No breakpoints
» XHR/fetch Breakpoints
» DOM Breakpoints
» Global Listeners

» Event Listener Breakpoints
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[ XON ) Developer Tools - Interact with JS without Glue Code - http://127.0.0.1:8080/chapter-06-interact-with-js/js-without-glue

[w 3 console ([ Debugger {3 Inspector {} StyleEditor (3 Performance %k Memory = Network & Storage B e
Sources Outline [&  js-without-glue ..line 31> ...749fd1836c6€96 X Bl Il YR
v €9 127.0.0.1:8080 00000000 (module +
. s 0000001A  (type $type@ (func (param i32)))
B3 chapter-06-interact-with-js 0000001F  (type Stypel (func (result i32)))
[ js-without-glue 00000023 (type $type2 (func (param i32 i32 i32) (result i32)))
0000002A  (type $type3 (func)) v Breakpoints
B3 common 0000002D (type $type4 (func (result f64)))
- f 00000033  (import "env" "memory" (memory (;0;) 256)) @) i
IS load-wasm s 00000043  (import table" (table $table@ 8 anyfunc)) Pause on exceptions
€ wasm:// 00000051  (import memoryBase" (global $global®d i32))
. 00000063  (import tableBase" (global $globall i32))
£ 127.0.0.1:8080/common 00000074 (import abort" (func $abort (;0;) (param i32)))
[ load js line 31 > Web. t (import sClearCircle" (func $_jsClearCircle (;1;) (
00000095 (import _jsFillCircle" (func $_jsFillCircle (;2;) (pe
000000BC  (global $global2 (mut i32) (i32.const 0))
000000C1 (global $global3 (mut i32) (i32.const 0))
000000C9 (global $global4 i32 (i32.const 5242896))
000000CE  (global $global5 i32 (i32.const @))
000000D3 (global $globalé i32 (i32.const 1))
000000D8  (global $global7 i32 (i32.const 3))
000000DD  (global $global8 i32 (i32.const 5))
000000E2  (global $global9 i32 (i32.const 2))
000000E7 (global $globall@ i32 (i32.const 4))
00000OEA (export "__Z20updateCircleLocationv" (func $__Z2@updateCircl
00000108 (export post_instantiate" (func $__post_instantiate))
0000011D (export "_getIsRunning" (func $_getIsRunning))
0000012D (export "_init" (func $_init))
00000135 (export "_moveCircle" (func $_moveCircle))
00000143  (export "_setIsRunning" (func $_setIsRunning))
00000153 (export "runPostSets" (func $runPostSets))
00000161 (export "_circle" (global $globald))
00000168 (export “_isRunning" (global $global5))
00000178 (export "fp$__Z20updateCircleLocationv" (global $global6))
00000198 (export "fp$_getIsRunning” (global $global7))
000001AB (export "fp$_init" (global $global8))
00000186 (export "fp$_moveCircle" (global $global9))
000001C7 (export "fp$_setIsRunning" (global $globall@))
000001EA  (elem (get_global $globall) $b@ $__Z2@updateCircleLocationv
000001ED (func $__Z20@updateCircleLocationv (;3;)
000001ED (local $var@ i32) (local $varl i32)
000001F3 block $labeld
000001F5 block $labell (result i32)
000001F7 get_global $globald
000001F9 132.const 5242896
000001FE i32.add ®
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Chapter 7: Creating an Application from
Scratch

® © ® [} cookthe Books x \\ Guest
7 . 8 |

& C  ® localhost:4000

Cook the Books

TRANSACTIONS CHARTS
INITIAL RAW CURRENT RAW INITIAL COOKED CURRENT COOKED
BALANCE BALANCE BALANCE BALANCE

$0.00 $185,515.00 $0.00 $247,531.00

RAW COOKED
DATE TYPE TO/FROM CATEGORY AMOUNT AMOUNT
4 08/11/2017 Deposit Limin Zhu Sales Revenue $5,904.00 $ 7.250.00
4 08/14/2017  Deposit Benjamin Bouvier Sales Revenue $ 5,390.00 $5,805.00
4 08/16/2017  Withdrawal  Uncle Buck's Computer Computer & $ (350.00) $ (25
Warehouse Internet
A 09/01/2017 _ Withdrawal  The Food Restaurant Meals & 127.00 102.00
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® ' ® | 3 Cook the Books x

& C @ localhost:4000

Cook the Books

Guest

TRANSACTIONS CHARTS

INITIAL RAW CURRENT RAW
BALANCE BALANCE
$0.00 $185,515.00

Income By Category

RAW COOKED

M Retained Eamings

M Sales Revenue
16.3%

INITIAL COOKED CURRENT COOKED
BALANCE BALANCE
$0.00 $247,531.00

Expenses By Category

RAW COOKED

W Computer & Internet

6.6% 93%

M Hotels

W Insurance

W Meals & Entertainment

M Rent

M Repairs & Maintenance

M Troveling
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. /
® © ® [ cook the Books x \U et

& C @ localhost:4000

Cook the Books

TRANSACTIONS CHARTS

INITIAL RAW CURRENT RAW INITIAL COOKED CURRENT COOKED
BALANCE BALANCE BALANCE BALANCE

$ 0.00 $185,515.00 $ 0.00 $247,531.00

RAW COOKED
DATE TYPE TO/FROM CATEGORY AMOUNT AMOUNT
4 w 08/11/2017 Deposit Limin Zhu Sales Revenue $ 5,904.00 $ 7,250.00
4 08/14/2017  Deposit Benjamin Bouvier Sales Revenue $ 5,390.00 $5,805.00
4 08/16/2017  Withdrawal  Uncle Buck's Computer Computer & $ (350.00) $ (25
Warehouse Internet
A 09/01/2017  Withdrawal  The Food Restaurant Meals & 127.00 102.00
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[9 Cook the Books X

Guest

' ® localhost:4000

Transaction Details

Date

mm/dd/yyyy

To/From

Category

Raw Amount

$0.00

Description

Cooked Amount

$0.00

CANCEL
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® © ® | [ Cookthe Books x Guest

C @ localhost:4000

Confirmation

Are you sure you want to delete this transaction?
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® © ® '3 cook the Books x

C @ localhost:4000

INITIAL RAW CURRENT RAW
BALANCE BALANCE

$ 0.00 $135,466.00

Income By Category

RAW COOKED

M Retained Earnings.

M Sales Revenue

INITIAL COOKED CURRENT COOKED
BALANCE BALANCE

$0.00 $177,947.00

Expenses By Category

RAW COOKED

M Computer & Internet
M Hotels 8.0%
M Insuronce

B Meals & Entertainment
W Rent

M Repairs & Maintenance

W Traveling

46.5%

85%

Guest
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Chapter 8: Porting a Game with Emscripten

I_I_II_II—II__I_I
|_ LIHEE-C":":I
A=-TYPE TOP
O 10000

| SCORE
QOO0
STATISTICS

g
!

_I_I_III
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[ ] Tetris
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® OO® /[ Tetris X Guest

& C' @ localhost:6931/index.html

Tetris
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Chapter 9: Integrating with Node.js

SPRCE WRSE
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Chapter 10: Advanced Tools and Upcoming
Features

WAT example: | simple 4| Download

(module
(func $addTwo (param 132 1i32) (result 132)
get_local 0
get_local 1
i32.add)
(export "addTwo" (func SaddTwo)))

JS

const wasmInstance =

new WebAssembly.Instance(wasmModule, {});
const { addTwo } = wasmInstance.exports;
for (let 1 = 0; 1 < 10; i++) {

console.log({addTwo(i, 1));
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PROBLEMS OUTPUT  DEBUG CONSOLE

A wa

|
]

webassembly v8.11.8 CLI

—

Compiles, links, assembles and disassembles Web

For command specific usage instructions, type:

wa compile or
wa link or
wa assemble or

wa disassemble or

wa-compile
wa-1link
wa-assemble

wa-disassemble

TERMIMAL

Assembly modules.

usage: wa <compile|link|assemble|disassemble> [options] file
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® O ® [ LLVM Test x \U Guest

< C D 127.0.0.1:8080/index.html

LLVM Test

Pause

[571




S

Options

@ Auto Compile
T LLVM x86 Assembly

fact

C++11

Optimization Level

o

Fast Math
No Inline

No RTTI

Clean WAT

O
O
O
[ No Exceptions
]
O

Baseline JIT
OPEN IN WASMFIDDLE
FILE BUGZILLA BUG
COLLABORATE

CREATE A PERSISTENT LINK

Editor Options

@ Dark Mode

@ show Gutter

WebAssembly Explorer

® [ nttps://mbebenita.github.io/W x

C++11-0Os

Console

Lomp1iing
Compiling
Compiling
Compiling
Compiling
Compiling
Compiling
Compiling
Compiling
Compiling

C' | @ Secure https://mbebenita.github.io/WasmExplorer/

.Wat to .wasm
C/C++ to Wat
.wat to x86
.wat to .wasm
C/C++ to Wat
.wat to x86
.wat to .wasm
C/C++ to Wat
.wat to x86
.wat to .wasm

& Please also

check out WebAssembly Studio o

Firefox x86 Assembly

(module asm-function[¢

(table @ anyfunc)
(memory $0 1)
(export "memory" (memory $0))
(export "_Z4facti" (func $_Z4facti))
(func $_zafacti (; @ ;) (param $ 132
) (result f64)
(local $1 i64)
(local $2 i64)
(block $label$o
(br_if $label$o
(i32.1t_s
get_local $0)

)

d
(set_local $1
(i64.add
(i64.extend_s/i32
(get_local $0)

)
(i64.const 1)
)

(set_local $2
(i64.const 1)

)

(loop $label$l
(set_local $2
(i64.mul

(get_local $2)
(tee_local $1
(i64.add
(get_local $1)
(i64.const -1)
)
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© © ® M webAssembly Studio X

& C' @ Secure  https://webassembly.studio :

eévWebAssembly Studio Create Gist  [¥] Download L Build £ Run  J¥ Build &Run @ GitHub Issues

(® Help & Privacy

main.ts

README.md
C

4 assembly
@external("env", "sayHello")

main.ts
declare function sayHello(): void;

{} tsconfig.json

gulpfile.js declare namespace console {
function logi(valu i32): void;

{} package.json
function logf(valu f64): void;

setup.js
4 src
main.html sayHello();

S main.js export function add(x: i32, y: i32
return x + y;

console.logi(add(1l, 2));

= Output (3)

Loading AssemblyScript compiler ...
AssemblyScript compiler is ready!
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00 / A chrome://flags x \\U\ Guest

& C' | ® Chrome | chrome://flags g

Q cloning Reset all to default

Experiments 68.0.3440.106

Available Unavailable

® WebAssembly structured cloning support.

Enable web pages to use WebAssembly structured cloning. — Mac, Windows, Linux, Chrome N
! Enabled v
0S, Android

#enable-webassembly

Your changes will take effect the next time you relaunch Google Chrome. RELAUNCH NOW
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LN 7/ [@ Wasm Worker (String URL) X\

Guest

& C  ® 127.0.0.1:8080/index.html

First Value:

Second Value:

Result:

[ Add

] [ Subtract ] [ Reset ]

é

[ Wasm Worker {Blob URL)

| () 127.0.0.1:8080/index.html?blob=true

o
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@ ' ® [y Wasm Worker (String URL)

< C' | ® 127.0.0.1:8080/index.html
First Value: 023
Second Value: 03434
Result: 3457
Add | [ Subtract | [ Reset |

Guest
e ﬂ Elements  Gonsole Sources Metwork  Performance  » LI 4
Page Filesystem » ¢ [[4] workerjs x
+ O top 1 wvar wasmInstance = null;
2
+ 5 127.0.0.1:8080 3 self.addEventListener( 'nessage', event ==
I index.html 41 S
. 5 = Once the WebAssembly compilation 1is ¢
WasmWorker.js ] = back with whether or not the instant,
index.js 7 = payload 1s null, the compilation suci
8 =
I styles.css 9 const sendCompilationMessage = {error =
i@ self.postMessageld
- g'w'asm - 11 type: 'COMPILE_WASM_RESPONSE',
[ H 12 payload: error
! v 1zro0imom 0 T
: workerjs I 15 .
. 1 16 const type, payload } = event.data;
: v i workerjs 1 17 switch (type)
| 7 127.0.0.1:8080 1 18 /f Instantiates the compiled Wasm modi
1 el ] 18 /7 the main thread indicating iIf the |
H PED 1 208 case 'COMPILE_WASM_REQUEST':
L 21 const importObj = {
{} Line1, Column 1 =
Scope  Watch
s
1 Mot paused
1
1 1
| workerjs ]
1 1
| workerjs ]
L] ]

L1 A L L L LD L L L L Ll

Mot paused

 Breakpoinis
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Wasm Worker (String URL)

[¢ [GJConsole [ Debugger {1 Inspector {} Style Editor
First Value: 0 3
Sources Outline [«
Second 0 ¢ £ 127.0.0.1:8080
Value:
JS index.js
Result: 0 :
JS WasmWorker.js
== S ®r
| m = ~SuBfRf [ " mesa= 1
! [ ] Developer Tools - Worker - worker.js : #®OF
EJ Console [ Debugger e
Sources Outline =
£ 127.0.0.1:8080
1S worker.js
8 wasm:f/
¥ P
Workers
s 2 4 SALEE
m—mmmm——d G i 1
Breakpoints Watch expressions + l‘ L _wfr:e:ﬁ_ -

Pause on exceptions

®

h"---------------------T----------'-’E

£% worker.js

Watch expressions

» E| e X
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