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BREOAEBEITX: Q1

$x = 1;
$y =& $x;
$y = 42;

echo "x = $x\n";

[/ => 277

echo "y = $y\n";

[/ => 777
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BREOAEBEITX: Q1

$y = 42;
echo "x = $x\n";
// => 42
echo "y = $y\n";
// => 42
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$x = 1;

$y =& $x;

$z = $y;

$z = 42;

echo "x = $x\n";
[/ => 777

echo "y = $y\n";
/)] => 777

echo "z = $z\n";
/) => 777
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BEI71X:Q2

2EDOAF
$x = 1;
$y =& $x
$z = $y;
$z = 42;
echo "Xx
// =1
echo "y
// => 1
echo "z
// => 42

$x\n";
Sy\n";

$z\n";
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SHOAREZI1X:Q3

$xs = [1, 2];

$x =& $xs[0];

$xX = 42;

echo "x = $x\n";

[/ => 777

echo "xs = [$xs[0], $xs[1l]]\n";
J/ => [?2?2?7, ?77]
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SHOAREZI1X:Q3

$xs = [1, 2];

$x =& $xs[0];

$xX = 42;

echo "x = $x\n";

// => 42

echo "xs = [$xs[0], $xs[1l]]\n";
// == [42, 2]
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SHROARBEZEI1X: Q4

$xs = [1, 2];

$x =& $xs[0];
$ys = $XS;

$X = 42;

$ys[1l] = 3;
echo "x = $x\n";
// => 77?77

echo "xs = [$xs[0], $xs[1l]1]\n";
/] => [???, ??77]
echo "yS = [$y5[0]' $YS[1]]\n";
J/ => [??2?, ??77]
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SHROARBEZEI1X: Q4

$xs = [1, 2];

$x =& $xs[0];
$ys = $xs;

$xX = 42;

$ys[1l] = 3;

echo "x = $x\n";
// => 42

echo "xs = [$xs[0], $xs[1l]1]\n";
// = [42, 2]
echo "ys = [$ys[0], $ys[1]]\n";
// => [42, 3]
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IS C®HIC

e PHP v8.2.3 (GitHub)

o V—RO—FIFERRAITICHELTLET
o KX ZA RICHBELILI—-—FRICIE AT IAMEARINEX T,
o https://github.com/php/php-src/blob/php-8.2.3/LICENSE
CERRC LTUINERAHRBZELICDHEID TZEHDHD FT
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https://github.com/php/php-src/tree/php-8.2.3

zval & zend reference



zval & &

PHP @ ME) £fig
o B (0. 42. 57)
o FENVNEE (3.14159265)
e XF%|("Hello, World!")
e BCH([1, 2, 3])
e 72X (new \Exception)
RE
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zval DESHE

struct zval {
zend value
uint32 t

union {

/* Z DM X
} uz;
b

value; /* ERE */
type info; /* BiFE#HR */

§57—% (&bg) */

Zend/zend_types.h#L315-L340
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https://github.com/php/php-src/blob/php-8.2.3/Zend/zend_types.h#L315-L340

zend value DEH

union zend value {
zend long lval;
double dval,;
zend string *str;
zend array *arr;
zend object *obj;
zend resource *res;
zend reference  *ref;
/* (B%) */

i

/*
/*
/>|<
/>|<
/>|<
/>|<

/* B

B */
ZEIN R X/
X=F5 */

mes */
FT7VzI N X/
)y —2 */

AR

Zend/zend_types.n#L295-1L313
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https://github.com/php/php-src/blob/php-8.2.3/Zend/zend_types.h#L295-L313

zend value DEH

union zend value {
zend long lval;
double dval;
zend string *str;
zend array *arr;
zend object *obj;
zend resource *res;
zend reference  *ref;
/* (B&) */

i

/*
/*
/>|<
/>|<
/>|<
/>|<

/>|< =

B */
FENNI B */
XF5H */

Bol */
F7oxo b ¥/
)y —2 */

AR

ENHA>TVWBEDhZESXRITS?
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zval DESHE

struct zval {
zend value value; /* EXRE */
uint32 t type info; /* BE&H */

union {
/* FOMAYT—4 (&) */

} u2;
}i

type info A EIBHRZHFRFTFLTWVLS
CDEZRT. zend valuellfAHAA->TWBIHEXFIT S
WLWh b 5 "tagged-union”
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PHP O

#define IS UNDEF O /* AER.RHIHRE */
#define IS NULL 1 /* null */
#define IS FALSE 2 /* false */
#define IS TRUE 3 /* true */
#define IS LONG 4 /> EE */
#define IS DOUBLE 5 /* EFENBRE */
#define IS STRING 6 /* XF5H */
#define IS ARRAY 7 /* By */
#define IS OBJECT 8 /* ATUTH N */
#define IS RESOURCE 9 /* JVY—R */
#define IS REFERENCE 10 /* &R */

208|3X IS REFERENCE
NERAYICIE. B LB LTEREThTWLDS 17/56



PHP DE!

union zend value {
zend long lval;
double dval;
zend string *str;
zend array *arr;
zend object *obj;
zend resource *res;
zend reference  *ref;
/* (B&) */

¥

/*
/*
/>|<
/>|<
/>|<
/>|<

/* B

B */
ZEIN R X/
X=F5 */

mes */
FT7VzI N X/
JY—2 */

AR

zend referenceldCABT—RIEED?
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zend _reference DEEH

}i

struct zend reference {

uint32 t refcount; /* SBhoV b */
uint32 t type info; /* (FiEREE) */
zval val; /* IBLTWBIE */
zend property info source list sources;

/* (GREARS) */

Zend/zend_types.h#L537-L541
SOV M BLEANDESBRENLEITHZIH?
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https://github.com/php/php-src/blob/php-8.2.3/Zend/zend_types.h#L537-L541

B4l

$x = 1;

$x: zval
type_info: IS_LONG
value: zend _value

1
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B4l

$x: zval

Sy =& $x; type_info: 777
value: zend _value

?77?

$y: zval

type_info: 777
value: zend _value
77?
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zend_assign_to_variable_reference

void zend assign to variable reference(
zval *lhs, zval *rhs

)
ZVAL _NEW REF(rhs);

rhs->value->refcount++;

lhs->value = rhs->value;
lhs->type info = IS REFERENCE;

}

Zend/zend_execute.c#L533-L557

$lhs =& $rhs;

$1hs= /A1
$rhs= Hi
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https://github.com/php/php-src/blob/php-8.2.3/Zend/zend_execute.c#L533-L557

ZVAL_NEW_REF

ZVAL NEW REF(rhs)

zend reference *ref = new zend reference();
ref->refcount = 1;

/* rhs ORICA>TWS{EZ ref IC3JE— */

ZVAL COPY VALUE(&ref->val, rhs);

rhs->value = ref;

rhs->type info = IS REFERENCE;

Zend/zend_types.h#L1077-L1086
rhs DREZZRTSYvT93
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https://github.com/php/php-src/blob/php-8.2.3/Zend/zend_types.h#L1077-L1086

zend_assign_to_variable_reference

void zend assign to variable reference(
zval *lhs, zval *rhs

)
ZVAL _NEW REF(rhs);

rhs->value->refcount++;

lhs->value = rhs->value;
lhs->type info = IS REFERENCE;
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B4l

$rhs = 1;
$lhs =& $rhs;

$rhs: zval

ZVAL NEW REF(rhs);

rhs->value->refcount++;

lhs->value = rhs->value;
lhs->type info = IS REFERENCE;

type_info: IS_LONG
value: zend _value

1
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B4l

$rhs = 1: $rhs: zval

$lhs =& érhs; type_info: IS_LONG
value: zend _value
1

/* ZVAL NEW REF */
zend reference *ref =

new zend reference();
ref->refcount = 1;
ZVAL COPY VALUE(&ref->val, rhs);
rhs->value = ref;
rhs->type info = IS REFERENCE;
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B4l

$rhs = 1: $rhs: zval

$lhs =& érhs; type_info: IS_LONG
value: zend _value
1

/* ZVAL NEW REF */

zend reference *ref =
new zend reference();

ref->refcount = 1;

ZVAL _COPY_VALUE(&ref->val, rhs); refcount: 1

rhs->value = ref; val: zval

rhs->type info = IS REFERENCE;

zend_reference

<uninitialized>
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B4l

$rhs = 1: $rhs: zval

$lhs =& érhs; type_info: IS_LONG
value: zend _value
1

/* ZVAL NEW REF */

zend reference *ref =
new zend reference();

ref->refcount = 1;

zend_reference

ZVAL COPY VALUE(&ref->val, rhs); refcount: 1
rhs->value = ref; vakzyal
rhs->type info = IS REFERENCE; type_info: IS_LONG

value: zend_value
1
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B4l

$rhs = 1: $rhs: zval
$lhs =& $rhs: type_info: IS_REFERENCE
value: zend _value

/* ZVAL NEW REF */

zend reference *ref = !
new zend reference(); l
ref->refcount = 1: zend_reference
ZVAL COPY VALUE(&ref->val, rhs); refcount: 1
rhs->value = ref; val: zval

rhs->type info = IS REFERENCE;

type_info: IS_LONG
value: zend value

1
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B4l

$rhs = 1;
$lhs =& $rhs;

$rhs: zval

ZVAL NEW REF(rhs);

rhs->value->refcount++;

lhs->value = rhs->value;
lhs->type info = IS REFERENCE;

type_info: IS_REFERENCE
value: zend _value

}

zend_reference

refcount: 1
val: zval

type_info: IS_LONG
value: zend value
1
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B4l

$rhs = 1;
$lhs =& $rhs;

$rhs: zval

ZVAL NEW REF(rhs);

rhs->value->refcount++;

lhs->value = rhs->value;
lhs->type info = IS REFERENCE;

type_info: IS_REFERENCE
value: zend _value

}

zend_reference

refcount:; 2
val: zval

type_info: IS_LONG
value: zend value
1
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B4l

$rhs = 1;
$lhs =& $rhs;

ZVAL NEW REF(rl

Llhs->type info

$lhs: zval

$rhs: zval

value: zend _value

type_info: IS_REFERENCE

value: zend _value

type_info: IS_ REFERENCE

rhs->value->refcount++;

lhs->value = rhs->value;

= IS REFERENCE;

1

zend_reference

refcount:; 2
val: zval

type_info: IS_LONG
value: zend value

1
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71 XD : Q1

$x = 1;

$y =& $x;

$y = 42;

echo "x = $x\n";
/) => 42

echo "y = $y\n";
// => 42
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71 XD : Q1

Sx = 1; $y $X
$y =& $X; | |
Sy = 42; | '
echo "x = $x\n"; zend_reference
// => 42 . refcount: 2
echo Z; $y\n"; _val

A 42
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4 XDER : Q2

$x = 1;

$y =& $X;

$z = 3y;

$z = 42;

echo "x = $x\n";
/] =>1

echo "y = $y\n";
/] =>1

echo "z = $z\n";
// => 42
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71 XD : Q2

$x = 1;

$y =& $x;

$z = $y;

$z = 42;

echo "x = $x\n";
/) = 1

echo "y = $y\n";
// => 1

echo "z = $z\n";

/] => 42

Y $X

v v

zend_reference

refcount: 2
zval
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71 XD : Q2

$x = 1;

$y =& $x;

$z = $y;

$z = 42;

echo "x = $x\n";
/) = 1

echo "y = $y\n";
// => 1

echo "z = $z\n";

/] => 42

Y $X

v v

zend_reference

refcount: 2
zval

$z
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71 XD : Q2

$x = 1;

$y =& $x;

$z = $y;

$z = 42;

echo "x = $x\n";
/) = 1

echo "y = $y\n";
// => 1

echo "z = $z\n";
/] => 42

Y $X

v v

zend_reference

refcount: 2
zval

$z

42
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71 XD : Q3

$xs = [1, 2];

$x =& $xs[0];

$xX = 42;

echo "x = $x\n";

// => 42

echo "xs = [$xs[0], $xs[1l]]\n";
// == [42, 2]

39/56



71 XD : Q3

$xs = [1, 2]; 28

$x =& $xs[0O]; |

$x = 42; v

echo "x = $x\n": zend_array

/] => 42 | |

echo "xs = [$xs[0], $xs[1]1]\n"; L

/) => [42, 2] zval  zval
1 2
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71 XD : Q3

$xs = [1, 2];

$x =& $xs[0O];

$xX = 42;

echo "x = $x\n";

// => 42

echo "xs = [$xs[0], $xs[1l]]\n";
// => [42, 2]

$xs
|
zend_array
| |
v v
| 2
v

zend_reference

refcount: 1

1
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71 XD : Q3

$xs = [1, 2];

$x =& $xs[0O];

$xX = 42;

echo "x = $x\n";

// => 42

echo "xs = [$xs[0], $xs[1l]]\n";
// => [42, 2]

$xs $x
|
zend_array
| |
v v
| 2
v v

zend_reference

refcount: 2
1
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71 XD : Q3

$xs = [1, 2];

$x =& $xs[0O];

$xX = 42;

echo "x = $x\n";

// => 42

echo "xs = [$xs[0], $xs[1l]]\n";
// => [42, 2]

$xs $x
|
zend_array
| |
\ 4
| 2
v v

zend_reference

refcount: 2
42
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71 XD : Q4

$xs = [1, 2];

$x =& $xs[0];
$ys = $xs;

$xX = 42;

$ys[1l] = 3;

echo "x = $x\n";
// => 42

echo "xs = [$xs[0], $xs[1l]1]\n";
// = [42, 2]
echo "ys = [$ys[0], $ys[1]]\n";
// => [42, 3]
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71 XD : Q4

6xs = [1, 2] $xs $x
$x =& $xs[0]; |

$ys = $Xs; v

G = 42 zend_array
$ys[1] = 3; | |

echo "x = $x\n"; v v

//// => 42 I 2

echo "xs = [$xs[0], $xs[1l]1]\n"; ¥ v
// = [42, 2] zend_reference
echo "ys = [$ys[0], $ys[1l]]\n"; refcount: 3

// => [42, 3] 1
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714 XDEER : Q4

$xs = [1, 2] $ys $xs $x
$x =& $xs[0]; | |

s = s zeng array zencf array

$x = 42; — _

$ys[1l] = 3; | | | |

echo "x = $x\n"; v v v ¥

A/// => 42 I 2 I 2

echo "xs = [$xs[0], $xs[1]]\n" 1 I |
// => [42, 2] zend_reference
echo "ys = [$ys[0], $ys[1]l]\n"; refcount: 3

// => [42, 3] ;
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714 XDEER : Q4

S
6xs = [1. 21; $y $XS $x
$x =& $xs[0]; l l
bys = 3xs; zeng array zend* array
$x = 42; = _
$ys[1l] = 3; | | | |
echo "x = $x\n"; v \4 v v
//// => 42 I 3 I 2
echo "xs = [$xs[0], $xs[1l]]\n" % ¥ 4 |
// = [42, 2] zend_reference
echo "ys = [$ys[0], $ys[1]l]\n"; refcount: 3
// => [42, 3] "
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« CHFED B LHANLNS
o PHP. Apache httpd. MySQL%

e PHP DUIBR %= K[ERICHD
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BREOAEEZEI1X:Q5

function f(&$x) {

$x =& $GLOBALS['g'];
}
$y = 0;
T($y);
$y =
echo "y = $y", PHP EOL;
/) => 7?77
echo "g = $g", PHP EOL;
[/ => 777
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BREOAEEZEI1X:Q5

function f(&$x) {
$x =& $GLOBALS['g'];
}
$y = 0;
T($y);
$y =
echo "y = $y", PHP EOL;
// => 42
echo "g = $g", PHP EOL;

/] =>1
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BREODABEITX:Q6

class C {

public int $x =
}
$c = new C();
$y =& $C->X;
$y = 'PHPerKaigi';
// => ??77?

1;
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BREODABEITX:Q6

class C {
public int $x = 1;
}
$c = new C();
Sy =& $C->X;
$y = 'PHPerKaigi';
// => Fatal error: TypeError
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S2HEODABEITX:Q5

o« BBIF(CICHBITB)RAUVATHEWVWI EERTH
o IXADHAT. $XD$gRILHDZIET LDICHS
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SHOAREBZI1X:Q6

e 7ONT 1 DERZED L. RIFETaiBAZE Lz zend _reference d sources
ICIBImRAEMN SN, BBF v IRBIhbNS

o« Bf%(F > T typed property DEF T w I EBDIRITENBVWLDICT B8
D fEHk
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TADB 2RI S WSEWVLELICOWT

$X =& Sy EEVEE, X $YIFRILHDZIELTVS (KIREDOKZERD
C &)

$XD Yy ZIBL TLBDITTH. $yH$xEIELTLBIDHIFTTHAL

$x =& $y & $y =& $xIFFo<KBELMEZIFL. X TIFAL)

LHAL. KXETIE TADBZERBTSZ I TADBZIETI CLWSEWLWAZLTWL
%0 COHT=D DEEHZ ANBEFEHEH o7
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RA 2 2ADEE
¢« CERELANILT, BERDORIEIIEDRATNTUVWEDH. RA 2 HEHETHEE
SRLTVBSDONNE. RREEICKR T B3HEDH S
e COEKIZCEREBDHBZMAFELIZDT., RAVEDFEHRDANSNLGHD ST
¢« TN, RAVEDESIHDEFITEN L. BTIFKREHZE>TWVS
o RIABRSKHHMMAIZEKRT 2D ZHBT VBN HED. ADYISHD o7
e HIDTCWHEIZF VD FILDY — X2 CELTZT L
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