PHP ZREEcGaEL TFN
SR

nsfisis (WXL 5)

PHPerKaigi 2026
2026-03-22



WELTH

nsfisis

2/32



PHP OV —Z20—RZEBHELT
IMBEDEREFZENNT D

3/32



PHP OV —Z20—RZEBHELT
IMBEDEREFZENNT D

PHP MEBROKEEEEERT S

3/32



Lﬂﬂ@'%fﬂ”’?

4/ 32



B ERER -

$h = $f - $9;
$h($x); // > $F($9($x))

(fog)(z) = f(g(x))
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$double = fn($x) => $x * 2;
$add_one = fn($x) => $x + 1;

$f = $add_one - $double;
echo $f(3); // > $add_one($double(3)) > 7
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$double = fn($x) => $x * 2;
$add_one = fn($x) => $x + 1;
$negate = fn($x) => -$x;

$g = $negate - $add_one - $double;
echo $g9(3);

// > $negate($add_one($double(3)))
/] > -7
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'$g = $negate - $add_one - $double; |

l

‘$g] ‘=] ‘$negate] ‘o] ‘$add_one] ‘o] ‘$double] ‘;]
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zend_language_scanner.l

<ST_IN_SCRIPTING>"\xe2\x88\x98" {
RETURN_TOKEN(T_COMPOSE) ;

}.

« \xe2\x88\x98 |& - (U+2218) @ UTF-8 /\1 3|
* T_COMPOSE ZiRT

« re2c HY zend_language_scanner.c 75:’:'555?,
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‘$g] ‘=] ‘$negate] ‘o] ‘$add_one] ‘o] ‘$d0uble]

.
I

| ZEND_AST_ASSIGN |

}EEND_AST_COMPOSE |

}.ZEND_AST_COMPOSE |
/
| $add_one |
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zend_language_parser.y

/> BFRIEGIDERE */

%left T_PIPE

%right T_COMPOSE /% Bl */
%left '.'

e |> LYz
> $F o $g > $h = ($F - $g) > $h
- BfEE

> $f o $g o $h > $f - ($g - $h)
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zend_language_parser.y

[* XEEE */
expr : expr T_COMPOSE expr

{
[* f o g DUVCZEEDIF/z5 AST ZHEE %/
$$ = zend_ast_create(ZEND_AST_COMPOSE, $1, $3);
1
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| ZEND_AST_ASSIGN |

ﬁgEND_AST_COMPOSE ’

\
[ ZEND_AST_COMPOSE |

T/////

‘$add_one

ZEND_ASSIGN

ZEND_COMPOSE ZEND_COMPOSE
$g, $1

$add_one, $double > $0 $negate, $0 > $1
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zend_compile.c

static void zend_compile_compose(znode *result, zend_ast *ast) {
ast->child[0];

ast->child[1];

znode lhs_result, rhs_result;

zend_compile_expr(&lhs_result, lhs_ast); // Z&8Z=232IN1 I
zend_compile_expr(&rhs_result, rhs_ast); // &ZZ=32I81 )

// ZEND_COMPOSE opcode Z=HA

/] EBROREHERKIEEITEIC

zend_emit_op_tmp(result, ZEND_COMPOSE, &lhs_result, &rhs_result);

zend_ast *lhs_ast

zend_ast *rhs_ast
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zend_vm_gen.php

TFOTL—FHS VM O—RZ45%RK

zend_vm_execute.h

zend_vm_opcodes.h

zend_vm_def.h}——»{zend_vm_gen.php

zend_vm_opcodes.c

zend_vm_handlers.h
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zend_vm_def.h

ZEND_VM_HANDLER(
211, // opcode DHES
ZEND_COMPOSE, // opcode (DZ&HI
CONST|TMPVARICV, // operand 1 D&%
CONST|TMPVAR|CV) // operand 2 DiE4E

{
[* (B%) =/
zend_compose_callables(EX_VAR(opline->result.var), opl, op2);
/* (B8) */

t
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ZEND_API void zend_compose_callables(zval *result, zval *lhs, zval *rhs)
{

/] (B WOWRRUICEREDIO—Iv DX YT —5 Z4HAE)

/] (B mLERIDBEREIO—IvD $this [TEHAL)

/] (B&; WWRUICRRT —9Z4Em)
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- https://docs.raku.org/routine/0,%20infix%20%E2%88%
98

- https://docs.julialang.org/en/vl/manual/functions/#
Function-composition-and-piping

- https://www.php.net/manual/ja/language.operators.
precedence.php

- https://www.npopov.com/2017/04/14/PHP-7-Virtual-
machine.html

- https://www.phpinternalsbook.com/
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