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Emscripten

Emscripten

C/C++ DY —RXO— K% Wasm |[ZZ#z
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Wasm D;EFRH

PHP DAIERIZ C TEHNNTLS

Emscripten Z > T Wasm ICEHTE 3

Wasm ICZ#d 2 T o ETEHhHE S

5 : PHP Playground
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WIEZDFENT

>>> php —-d memory_limit=4G -d opcache.enable_cli=on -d
opcache. jit=on -d opcache. jit_buffer_size=1G examples/p
hp—on-wasm/php-wasm. php

Decoding...

Instantiating...

Executing...

Hello, World!

Exit code: O




WIEZDFENT

EED PHP ALIER
DEIC. SEI{E-> 7= Wasm {LIBHR
DLEIC. Wasm ICZEZEINT- PHP AIER

D _EIC. echo "Hello, World!\n";
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WIEZRDFEIT

EED PHP ALIER
DEIC. SEI{E-> 7= Wasm {LIBHR
DLEIC. Wasm ICZEZEINT- PHP AIER

D _EIC. echo "Hello, World!\n";
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I PAREX]

| Nsfisis\Waddiwasi\Execution\Runtime: ;execInstrs |
|
| Nsfisis\Waddiwasi\Execution\Runtime: :execInstrs |

| Nsfisis\Wadd.. |

l Nsfisis\Waddiwasi\Execution\Runtime: :execInstr

Nsfisis\Waddiwasi\Execution\Runtime iexecinstrs —|Nsfiss\Wadd.,
| N WadwasiExecution\RuntimercdalvoksWsmEuns. st bada.
)

| Nsfisis\Wadd..
| Nsfisis\Wadd..

~ Nsfisis\Waddi..
Nsfisis\Waddi..
Nsfisis\Waddi..

- Nsfisis\Waddiw.. [NSI[ Nsfisis\Waddiwasi\Execution\Runtime::execInstrs
l Nsfis.. Nsfisis\Waddiwasi\Execu..
| Nsfis..
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Nsfisis\Waddiwasi\Execution\Runtime: ;execInstrs

Nsfisis\Waddiwasi\Execution\Runtime: :execInstrs

Nsfisis\Wadd..

|
|
I
Nsfisis\Waddiwasi\Execution\Runtime: :execInstr || |
|
Nsfisis\Wadd.. | |
Nsfisis\Waddiwasi\Execution\Runtime | Nsfisis\Wadd.. |
Nsfisis\Waddiwasi\Execution\Runtime: execInstr | Nsfisis\Wadd.. | |
[ Nnsfisis\Wadd.. N | ]
Nsfisis\Waddiwasi\Execution\Runtime: :execlnstr i"“' {[_-I_. | 11
N . |
Nsfisis\Waddiwasi\Execution\Runtime: :doInvokeWasmFunc ~ Nsfisis\Waddi.. NN |
Nsfisis\Waddi.. " |RIN |
Nsfisis\Waddiwasi\Execution\Runtime: :invokeByFuncAddr Nsfisis\Waddi.. | | .
|||
IS |
(| [0 1]
| I Nl
Nsfisis\Waddiw.. |

Nsfisis\Waddiwasi\Execution\Runtime::execlnstrs

sfis.. Nsfisis\Waddiwasi\Execu..
sfis.. i W :
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Wasm O X £ ) RIF = HE1t
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XE ) REDEZEL

$data = array fill(
0,
$size * 64 * 1024,
0,

);

0 H¥ $size * 64 x 1024 {EA A TEBE KBS
4[0] $size |& 2048
A5t 132,644,864 B
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XE ) REDEZEL

);

$data = array fill(

9,
$size,
str repeat("\0", 64 * 1024),

64 KiB D string D' $size {EIME A FZECT
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\lu1l

TEERY : 33.327 s -> 29.274 S
= 1) & 2.2 GiB -> 240 MiB
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REILxy 3 L DREE

Wasm D5 EETITINIEBEHNAIART 1 DOBFKICENINTULDS

function execInstr($instr) {
if ($instr instanceof Instrs\Numeric\F32Abs) {

} éiéeif ($instr instanceof Instrs\Numeric\F32Add) {

} éiéeif ($instr instanceof Instrs\Numeric\F32Ceil) {

.
}

EDRHRHHEVDDI OISR
DD'11 _ 2: L_fﬁﬁgﬁlZEfff?Cj'%S
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execInstr D &E1L

function execInstr($instr) {
if ($instr instanceof Instrs\Numeric\F32Abs) {

} éiéeif ($instr instanceof Instrs\Numeric\F32Add) {

} éiéeif ($instr instanceof Instrs\Numeric\F32Ceil) {

.
}

elseif "Z g3
75 ZDHIENBE|AGEME CHBHhNns
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execInstr D &E1L

function execInstr($instr) {
switch ($instr::class) {
case Instrs\Numeric\F32Abs::class:

case Instrs\Numeric\F32Add::class:

case Instrs\Numeric\F32Ceil::class:

}
}

switch-case |C
I ADHEM 1 [EICHES
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%R . 29.274 s -> 14.666 s

\lu1l
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execlnstr D5 &k
nD ‘n — 2_’_ MIEE'J@ES%&’E)% =

function execInstr($instr) {
return match ($instr::class) {

Instrs\Numeric\F32Abs::class =>
$this->execInstrNumericF32Abs($1instr),

Instrs\Numeric\F32Add: :class =>
$this->execInstrNumericF32Add($instr),

Instrs\Numeric\F32Ceil::class =>
$this->execInstrNumericF32Ceil($instr),
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3RS : 14.666 s -> 14.644 s

\lu1l
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XE)7O5—g3> %57

Strong typedef ENhfc1 > 7 v I XE
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XEV7Z7O7—23>f#57

final readonly class MemIdx

{

public function construct(
public int $value,

) A
}
}

EEMICIXD int E[FL
XEHH o7=0V L
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TBFRY : 14.644 s -> 14.185 s
= 1) [ : 240 MiB -> 187 MiB
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XEV7OQTr—32%B57

Wasm Q) =547

i32. 64, f32. f64

PHP | int/float LHAF LD T, XBITIFAL)
BRIC S A= AR
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XEV7OQTr—32%B57

Wasm D) =547

132, i64. f32. f64

BIIERICTFIvIENSDT,

int & float TE

= ED B
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TEER : 14.185 s -> 8.300 S
= 1) {EFH&: 187 MiB -> 187 MiB
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RS9 : 8.300 s -> 6.650 s
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XEY7Z7O7—2a3>Zfl5d

final class Stack

{
/**
* @param list<StackEntry> $entries
*/
public function construct(
public array $entries,
) {
}
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XEY7Z7OQT7—2a>ZR57

abstract class StackEntry { ... }

final class Value extends StackEntry { ...
final class Frame extends StackEntry { ...
final class Label extends StackEntry { ...

e el
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XEY7Z7OQT7—2a>ZR57

final class Stack
{
/**
* @param list<int|float|Ref|Frame|Label> $entries
*/
public function construct(
public array $entries,

) A
}
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%R9 . 6.650 s -> 4.587 s

\lu1l
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assert() = Ext 9 3
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3RS - 4.587 s -> 3.407 s
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XEV7OQTr—32%B57

MEDETHEEZERT
ControlFlowResult 7 5 X

return. br fp S DFEER

42/55



XEY7Z7OQT7—2a>ZR57

abstract readonly class ControlFlowResult {}

final class Return extends ControlFlowResult {}

final class Br extends ControlFlowResult

{

public function construct(
public int $label,
) {
}
}
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XEY7Z7OQT7—2a>ZR57

{

}

// => -1
final class Return extends ControlFlowResult {}

// => $label
final class Br extends ControlFlowResult

public function  construct(
public int $label,

) A
}
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3RS : 3.407 s -> 3.156 S
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AEVRBOZBEILDEIEED 2L
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XE ) REDEZEL

);

$data = array fill(

9,
$size,
str repeat("\0", 64 * 1024),

64 KiB D string D' $size {EIME A FZECT
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XE ) REDEZEL

function loadI32(int $p) {
$bytes = $this->sliceNBytes($p, 4);
return unpack('l', $bytes)[1];

}
NAFDFDOYID H L & unpack() DX MHEL)
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XE ) REDEZEL

int32 t loadI32(void* rawData, size t p) {
return *(int32 t*)(rawData + p);

}
CR5I5FTS
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XE ) REDEZEL

FFI. foreign function interface

TOT—3 > ERA DX VYA RNTES
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XEVREDE&ZEL

$this->rawData = $this->ffi->new(
"uint8 t[$this->memorySize]",

);

function loadI32(int $p) {
$dataAsInt32 = $this->ffi->cast(
"int32_t[$this->memorySize / 4]",
$this->rawData,
);
return $dataAsInt32[$p / 41];

}
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TEERY : 3.156 s -> 2.852 S
= 1) & : 187 MiB -> 308 MiB
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