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WebAssembly Execution Flow

Source Code
(C, C++,Rust...)

Wasm
Binary

Browser,

Terminal, etc...

%

Wasm
Runtime
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putobject 1

’ putobject 2

opt_plus

leave
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class VM {

private $stack = [];
private $instructions = [];
private $pc = 0; // program counter

public function load($instructions): void {
$this—instructions = $instructions;
}

public function run(): void {
// instruction loop:
while ($this—pc < count($this—instructions)) {
$this—evaluate($this—instructions[$this—pc]);
$this—pc++;
}
print("Final Stack: [" . implode(', ', $this—stack)

"1\n");
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class VM {

% 5Hii 9 B A

private function evaluate($instruction): void {

list($op, $arg) =

switch ($op) {

case 'i32.const':
$this—stack[] =

break;

case 'i32.add':

explode("

', $instruction . ' ', 2);

(int)$arg;

$b = array_pop($this—stack);
$a = array_pop($this—stack);

$this—stack[]

break;
default:

throw new Exception("Unimplemented or unsupported instruction:

SmartHR

= $a + $b;

$op");



CODVMZHH L THSB
XX

$vm = new VM(Q);

$vm—TLoad ([
'132.const 10',
'132.const 20',
'i32.add"',

D);

$vm—run();
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$ php ./samplevm/main.php
Final Stack: [30]
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Binary Format Overview

Wasm Binary
G N\
preamble (\@asm. . ..)
Section Code
Type Section
Code Section Nr of Values
Function Section
Content
Body
Global Section ...
J
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WebAssembly Opcodes

by Pengo Wray

WebAssembly is an open, industry-wide effort to bring a safe, efficient assembly language to the web. WebAssembly technology is developed collaboratively by major browser vendors

including Mozilla, Google, M

ft, and Apple. WebA

Toggle Dark Mode

modules can be downloaded and executed by the majority of browsers in use today.
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WASI (System Interface)

e WASI (WebAssembly System Interface) &3 ?
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WASI picture

AN

Ny WASI defines APIs to interact with the OS

4

Binary waen
Runtime

’N/Ti

Source Code
(C, C++,Rust...)

\\ OS Functionalities
10 File - Time
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e GitHub - udzura/phpconvm
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PHPIC & dWasm VMDD EE (7€)

o I GorillaxkDEFTZR—XIZ. BEICRUby TEE
L7c#2E&%ZED L. PHPICIBHEL 7C

o FENZE: BEPHP VM/Ruby&EVMTWasm/\-1 + 1) —
(Hello World, fib) =317
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$ php src/main.php examples/helloworld.wasm
[debug] VM initialized.

warning: unimplemented section: 0x0

Hello, World!

(®SmartHR



$ time php src/main.php examples/fib.wasm fib 30

[debug] VM initialized.

warning: unimplemented section: 0x0

Return value: 1346269

php src/main.php ... 6.60s user 0.03s system 99% cpu 6.640 total

(®SmartHR
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# JIT enabled:

$ time php src/main.php examples/fib.wasm fib 30

[debug] VM initialized.

warning: unimplemented section: 0x0

Return value: 1346269

php src/main.php ... 4.29s user 0.04s system 99% cpu 4.334 total
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BB HICEETDORUbYREDEE

$ time bundle exec ruby exe/wardite ../../examples/fib.wasm fib 30
warning: unimplemented section: Ox00

return value: 1346269

bundle exec ruby ... 7.90s user 0.07s system 99% cpu 8.019 total

(89)SmartHR



$ time bundle exec ruby --yjit exe/wardite ../../examples/fib.wasm fib 30
warning: unimplemented section: 0x00
return value: 1346269

bundle exec ruby --yjit ... 3.44s user 0.06s system 98% cpu 3.549 total
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(s)SmartHR



PHPIC & 3Wasm VM) E it g &4

o FU
o PHP. SEELRXFIIEFREENH 2D TREEY IV J1ENT...
o FVAEUNYITF7DEDARISEN ST,
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o AHDHR:

o PHPIC X B3Wasm VMDD R/ \EDREE BN

o SIEDELE:
o MBPZEIBICEMITSZET. KIEWNICENEST AVMICKEBIET
o HEAHDIAIF. TOTIINVIIR M E2EFELTVET
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Respects...

RubyVM % PHP TR%9 %~Hello World #7139 2%F T~ by HHDH~%

Rk—L - PHPerKaigi 2024 - h—% - RubyVM % PHP TR 9 %~Hello World Zi19 5% T~ by HHEDH~

RubyVM % PHP T33&k9 % ~Hello World
ZHNITBET~ o

R% @BYoulube PR PHPerKaigi
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