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[MepBoe 3HakomcTBO ¢ PHP B 2002

ABTop Turck MMCache (eAccelerator)

Pa6otato B Zend Technologies ¢ 2004

Cenyac BeayLLMN MHKEHEDP

ABTOp ext/soap n pecl/perl

OanH 13 Beaywmx paspabotymkoB Open Source PHP
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[MponssoamntenbHoCcTb PHP Ha cMHTeTUYeCKUX TecTax

bench.php [sec]

m4.4

W5.0 - Jul 2004
5.1 - Nov 2005
5.2 - Nov 2006
5.3 - Nov 2009
M54 - Mar 2012
5.5 -Jun 2013
M 5.6 - Aug 2014
M 7.0.0 - Dec 2015
H7.1Jun 2016
B HHVM-3.13.2

12.68
12.54

2 4 6 8 10 12 14

sec

PHP-7.1 ewe Ha 25% 6bicmpee PHP-7.0 Ho sce ewe medneHHee HHVM
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MponssognuTenbHOCTb PHP Ha peasibHbIX NpUIOKEHUAX

WordPress-3.6.0 Home Page [reg/sec]

A 54 w44
| £1 5.0 - Jul 2004
56 5.1 - Nov 2005

115.2 - Nov 2006
M 5.3 - Nov 2009
W54 - Mar 2012
75.5 - Jun 2013
H5.6 - Aug 2014

232 M 7.0.0 - Dec 2015

m 7.1 Jun 2016

¥ HHVM-3.13.2

reg/sec

Ha peanbHbix npunoxeHusx PHP-7.1 noka He 0aem cyuwiecmeeHHO020 8biucpbiwial
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@G

PHPNG (New Generation)

[IpoeKT nonyumn ceoe pa3BuUTHE nocne nonbiTok co3ganma JIT ana PHP
PedaKTopuHr (HU Kakmx HoBoBBeaeHuM, 100% coBmecTumocTb ¢ PHP 5)

OcHOBHa#A ueib — A0CTUYb HOBOIO YPOBHSA NMPOM3BOAUTE/IbHOCTU U
3a/103KUTb 6a3y AnA 6yayLIMX YaydLLIEHNN

OTaenmnncs ot ocHoBHoM BeTKU PHP B aHBape 2014

/lBe HeZle/1 yWw10 Ha TO YTO-6bl MPOCTO CKOMMUAMPOBATb AAPO
Ewe yepes aBe Hegenu 3apaboTtan bench.php

[TonTopa Mecsaua asa obecneyeHUs COBMeCTUMOCTH ¢ Wordpress
Ewe yepes MecAay (K 9 Mad) Mbl OTKPbI/IM NPOEKT

B aBrycte 2014 npuHAT KaK ocHoBa ana éyayuwero PHP 7
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PHP 7.0 @

bbino peweHo Bbinyckatb PHP 7 nocne PHP 5, nponyctmne PHP 6
GA penus coctoanca B gekaope 2015
Cenvac pgoctyneH PHP-7.0.7

Bo3MOXHOCTb onpefenaTb CKaaApHbIE TUMbl apryMeHToB dYHKLUMMU U
BO3BpaLlaeMbIX 3HaYEHMM

NcKNoYeHUsa BMeCTo daTasibHbIX OLLIMOOK
AHOHMMHbBIM KNacchbl

Lero-cost assert()

HoBble onepaTtopbl U QYHKUUK (<=>, 77)
YMCcTKA HEKOHCMCTEHTHOCTEM
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Badoo nepewnu Ha PHP 7.0 u cakoHomMuau $S1M
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Yto panbue?

PHP 7.0

* OnTUMM3aUUA CTPYKTYP AaHHbIX
PHP 7.1

* AHanmM3aTop NOTOKOB AaHHbIX
* BbiBOA TMMNOB

* [no6anbHbIM oNTUMM3ATOP ANA 6anT-Koaa PHP

* Ontummsauma u Cneupanusauma MHTepnpeTaTopa
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zval

value

reserved

type type_ flags

7

. IS_TYPE_CONSTANT

. IS_TYPE_REFCOUNTED
. IS_TYPE_COLLECTABLE
. IS_TYPE_COPYABLE

. IS_TYPE_IMMUTABLE

31 32

63 {

/ |

scalars

refcounted

Copyright - © All rights reserved. Zend Technologies, Inc.
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IS_UNDEF
IS_NULL AN
IS_FALSE
IS TRUE
IS_LONG
IS_DOUBLE
IS_STRING
IS_ARRAY
IS_OBJECT
IS_RESOURCE
IS_REFERENCE
IS_INDIRECT AN
IS_PTR

old IS BOOL

new type

v4
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zval (refcounted)

value
type type_ flags reserved
refcount type flags gc info

Copyright - © All rights reserved. Zend Technologies, Inc.
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IS_ ARRAY

IS OBJECT

IS RESOURCE
IS REFERENCE
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zval (string)

value

reserved

type flags

7 8

31 32

63

refcount

type flags

gc_info

hash_value

len

val
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v4



12

zval (array)

value

type | flags reserved

refcount type flags gc info
HashTable

Copyright - © All rights reserved. Zend Technologies, Inc.
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zval (array) / HashTable

Bucket index N

Bucket index 0

Bucket 0

hash_val
key

val

hash_val

value

type flags reserved

refcount type flags gc_info
flags nTableMask
arData

nNumUsed NNumOfElem
nTableSize ninternalPtr
nNextFreeElement

pDestructor

Y

key

val

string, rc=1

«hello»

Copyright - © All rights reserved. Zend Technologies, Inc.

v4



HashTable (PHP 5.%)

HashTable g Bucket

14

hash_val

nKeyLenght

pData

pDataPtr

pListNext

<« pListPrev

pNext

pPrev

arKey

Copyright - © All rights reserved. Zend Technologies, Inc.

nTableSize nTableMask hash_val
NNumOfElem nKeyLenght
nNextFreeElement pData
plnternalPointer pDataPtr
pListHead pListNext
pListTall pListPrev
arBuckets pNext
pDestructor pPrev
arKey
_» Bucket* // / T
Bucket*
Bucket* Y
«hello»

value

type

v4
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Immutable Arrays (HeMsmeHaeMble MaccuBbl)

$a = array();
for ($i = 0; $i < 1000000; $i++) $a[$i] = array("hello");
echo memory_get _usage(true);

| Pss PHP 7

Memory Usage 428 MB 34 MB
Time 0.49 sec 0.06 sec

if (in array($color, array(“red”, “yellow”, “green”)) {

-
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zval (object/PHP 7)

value

type | flags reserved

refcount type flags gc info
zend_class_entry *ce

zend object handlers *handlers

HashTable *properies

zval property1

zval property N

HashTable *guards (optional)

16
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IS OBJ _FREE_CALLED
IS OBJ_USE_GUARDS
IS OBJ_HAS_GUARDS
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zval (reference)

value

type flags reserved

refcount type flags gc _info
zval val
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Komnunauua PHP 7

-
<?php | | filename $name
ccho “nello Snamewn name
scope FETCH R CO0, V1
vars FETCH DIM_ R V1,C1,V2
opcodes ASSIGN $0,v2
literals ROPE_INIT C2,T1
ROPE_ADD $0,T1 m
arg_info ROPE_END C3,T1 “« GET’
ECHO T1 “name”
Compiler RETURN C4 “hello
“\n”
int(1)

Copyright - © All rights reserved. Zend Technologies, Inc.
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CtpykTypbl laHHbIX PHP 7 BpeMeHn UcnonHeHUA

current_execute data

scope (removed in 7.1)

call

zend_executor_globals zend_execute_data
func

zval* return_value

opcodes

called_scope (removed in 7.1)

literals

FETCH R
FETCH _DIM_R
ASSIGN

zval This

opline

ROPE_INIT
ROPE_ADD

prev_execute data

symbol table

run_time_cache

literals

» ROPE_END
ECHO
RETURN

zval

$name

V1/T1

V2

Copyright - © All rights reserved. Zend Technologies, Inc.
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UHTepnpeTauma PHP 7

register zend_execute_data *exexute_data
_asm__ («%ri1d»);

register zend_op *opline
_asm__ («%rib5»);

volid execute_ex(zend_execute_data *ex)
{
exexute_data = ex;
opline = exexcute_data->opline;
do {
opline->handler();
} while (opline);

ZEND_VM_HANDLER(1, ZEND_ADD,

{

CONST | TMPVAR|CV, CONST|TMPVAR|CV)
zval *opl, *op2, *result;

opl = GET_OP1_ZVAL_PTR(BP_VAR_R);
op2 = GET_OP2_ZVAL_PTR(BP_VAR_R);
if (Z_TYPE_P(op1l)== IS_LONG) {
if (Z_TYPE_P(op2) == IS_LONG) {
result = EX VAR(opline->result.var);
fast_long_add_function(result, opl, op2);
} else if (Z_TYPE_P(op2) == IS_DOUBLE) {

} else{

}

opline++;

Copyright - © All rights reserved. Zend Technologies, Inc.
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UHTepnpeTauma PHP 7

register zend_execute_data *exexute_data
_asm__ («%ri1d»);

register zend_op *opline
_asm__ («%ri5»);

volid execute_ex(zend_execute_data *ex)
{
exexute_data = ex;
opline = exexcute_data->opline;
do {
opline->handler();
} while (opline);

static void ZEND_ADD_SPEC_TMPVAR_CONST(void)

{

zval *opl, *op2, *result;

opl = ZEND_CALL_VAR(execute_data, opline->opl.var);
op2 = execute_data->literals[opline->0p2.num];
if (Z_TYPE_P(op1l)== IS_LONG) {
if (Z_TYPE_P(op2) == IS_LONG) {
result = EX VAR(opline->result.var);
fast_long_add_function(result, opl, op2);
} else if (Z_TYPE_P(op2) == IS_DOUBLE) {

} else{

}

opline++;

Copyright - © All rights reserved. Zend Technologies, Inc.
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VM Calling Convention (PHP 7)

function foo(%$a, $b) {
return $a + $b;

}

current_execute_data

VM STACK (zvals)

foo(3, 3); CALL FRAME o
: opline

__main: call

INIT_FCALL “foo”/2 R prev_execute data
SEND VAL 3 o -
SEND VAL S5

DO FCALL

RETURN null

foo:

RECV 1, $a

RECV 2, $b

ADD $a,$b, TMP1

RETURN TMP1

22
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VM Calling Convention (PHP 7)

function foo(%$a, $b) {
return $a + $b;

}
foo(3, 5);

__main:

INIT_FCALL “foo”/2
SEND VAL 3

SEND VAL 5

DO _FCALL

RETURN null

foo:

RECV 1, $a
RECV 2, $b
ADD $%a,$b,TMP1
RETURN TMP1

VM STACK (zvals)
CALL FRAME

current_execute_data

call

prev execute data

CALL FRAME

opline
call
prev_execute data

Copyright - © All rights reserved. Zend Technologies, Inc.
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VM Calling Convention (PHP 7)

function foo($a, $b) { current_execute_data
return $a + $b;
) VM STACK (zvals)
foo(3, S); CALL FRAME <
: opline
_main: call

INIT_FCALL “foo”/2

Erev execute data

opline
DO FCALL call
RETURN null rev_execute data
f00: Arg1:
RECV 1, $a ATg2:
RECV 2, $b

SEND VAL 5

ADD $a,$b, TMP1
RETURN TMP1

24 Copyright - © All rights reserved. Zend Technologies, Inc.



VM Calling Convention (PHP 7)

function foo($a, $b) { current_execute_data
return $a + $b;
) VM STACK (zvals)
foo(3, 9); CALL FRAME
- opline
_main: call
INIT_FCALL “foo”/2

rev execute data
SEND_VAL 3 'CALL FRAME D
opline
DO _FCALL call
RETURN null prev execute data
00 Argta int3) ..
' -
RECV 1 $a Arg2: ELLE)
RECV 2, $b

ADD $a,$b, TMP1
RETURN TMP1

Copyright - © All rights reserved. Zend Technologies, Inc.
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VM Calling Convention (PHP 7)

function foo(%$a, $b) {

current_execute_data

return $a + $b;
) VM STACK (zvals)
foo(3, ) B CALLFRAVE ___
. opline
_main call
INIT_FCALL “foo”/2 rev_execute data
SEND_VAL 3 'CALL FRAME
SEND_VAL ) op|ine
DO_FCALL call
RETURN null prev_execute_data
foo: Arg1 $a; int(3)
: int(5
RECV 1, $a Arg2 $b: INt(5)
RECV 2, $b

ADD $a,$b, TMP1

- W% local variables already in-place

RETURN TMP1

\skip first 2 instructions

Copyright - © All rights reserved. Zend Technologies, Inc.
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VM Calling Convention (PHP 7)

function foo(%$a, $b) {
return $a + $b;

}
foo(3, 5);

__main:

INIT_FCALL “foo”/2
SEND VAL 3

SEND VAL 5

DO _FCALL
RETURN null

foo:

RETURN TMP1

current_execute_data

VM STACK (zvals)

opline

call

Erev execute data

opline
call

Arg1 $a
Arg2 $b

prev_execute data
int(3)

int(5)

RECV 1, $a int(8)
RECV 2, $b
ADD $a,$b, TMP1

27 Copyright - © All rights reserved. Zend Technologies, Inc.
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VM Calling Convention (PHP 7)

function foo(%$a, $b) {
return $a + $b;

current_execute_data

} VM STACK (zvals)
fo0(3. ), B CALLFRAME
_ opline
_Mmain: call
INIT_FCALL “foo’/2 prev_execute data
SEND_ VAL 3 CALL FRAME -
SEND VAL S5 opline
DO FCALL call
RETURN null < prev_execute_data
foo: rg1 $afilC)
RECV 1. $a Arg2 $bRLLIE))

int(8)

RECV 2, $b
ADD $a,$b, TMP1 :

Copyright - © All rights reserved. Zend Technologies, Inc.
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VM Calling Convention (PHP 7)

function foo(%$a, $b) {
return $a + $b;

current_execute_data

} VM STACK (zvals)
10015, 9) (CALLFRAME B
: opline
_main: call
|N|T_FCA|_|_ “fo0”/2 prev_execute_data
SEND VAL 3
SEND VAL 5
DO FCALL
RETURNnull Sl
foo:
RECV 1, $a
RECV 2, $b

ADD $a,$b, TMP1

RETURN TMP1

Copyright - © All rights reserved. Zend Technologies, Inc.
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Yto panbue?

PHP 7.0

* OnTUMM3aUUA CTPYKTYP AaHHbIX
PHP 7.1

* AHanmM3aTop NOTOKOB AaHHbIX
* BbiBOA TMMNOB

* [no6anbHbIM oNTUMM3ATOP ANA 6anT-Koaa PHP

* Ontummsauma u Cneupanusauma MHTepnpeTaTopa
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PHP 7.1

MepBbin Alpha penns B utoHe 2016

Feature Freeze B uwone

GA penus 3annaHmMpoBaH Ha HOAGpb 2016

Nullable types

Void return type

Keys in list()

Class constants visibility
Negative string offsets
Invalid numeric strings
Closure::fromCallable()

- function foo(?Node $x): ?Node;

- function foo(): void;

- foreach (Spoints as list(«x»=>$x, «y»=>3y))
- private const X = 42;

- Sa = “abcd”; var_dump($a[-2]);

- 5 * “orange”

Copyright - © All rights reserved. Zend Technologies, Inc.
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PHP 7.1 Optimizer (script)

<?php
function sum() {
$sum = 0;
for ($i = 0; $i < 100; $i++) {
$sum = $sum + $i;
}

return $sum;

Copyright - © All rights reserved. Zend Technologies, Inc.
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PHP 7.1 Optimizer (bytecode)

<?php
function sum() {
$sum = 0;
for ($i = 0; $i < 100; $i++) {
$sum = $sum + $i;
}

return $sum;

Copyright - © All rights reserved. Zend Technologies, Inc.
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PHP 7.1 Optimizer (trivial optimization)

<?php
function sum() {
$sum = 0;
for ($i = 0; $i < 100; $i++) {

e

$sum = $sum + $i;

}

return $sum;

Copyright - © All rights reserved. Zend Technologies, Inc.
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PHP 7.1 Optimizer (trivial optimization)

<?php
function sum() {
$sum = 0;
for ($i = 0; $i < 100; $i++) {
$sum += $i; & -

}

return $sum;

Copyright - © All rights reserved. Zend Technologies, Inc.
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PHP 7.1 Optimizer (trivial optimization)

<?php
function sum() {
$sum = 0;
for ($i = 0; $i < 100; $i++) {

$sum = $sum + $i;\
}

return $sum;

Copyright - © All rights reserved. Zend Technologies, Inc.
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PHP 7.1 Optimizer (trivial optimization)

<?php
function sum() {
$sum = 0;
for ($i = 0; $i < 100; ++%i) {

$sum = $sum + $i;\
}

return $sum;

Copyright - © All rights reserved. Zend Technologies, Inc.
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PHP 7.1 Optimizer (trivial optimization)

<?php
function sum() {
$sum = 0;
for ($i = 0; $i < 100; $i++) {
$sum = $sum + $i;
}

return $sum;

Copyright - © All rights reserved. Zend Technologies, Inc.
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PHP 7.1 Optimizer (trivial optimization)

<?php
function sum() {
$sum = 0;
for ($i = 0; $i < 100; $i++) {
$sum = $sum + $i;
}

return $sum;

Copyright - © All rights reserved. Zend Technologies, Inc.
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PHP 7.1 Optimizer (Control Flow Graph)

<?php
function sum() {
$sum = 0;
for ($i = 0; $i < 100; $i++) {
$sum = $sum + $i;
}

return $sum;

Copyright - © All rights reserved. Zend Technologies, Inc.
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PHP 7.1 Optimizer (Control Flow Graph)

<?php
function sum() {
$sum = 0;
for ($i = 0; $i < 100; $i++) {
$sum = $sum + $i;
}

return $sum;

Copyright - © All rights reserved. Zend Technologies, Inc.
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PHP 7.1 Optimizer (Control Flow Graph)

<?php
function sum() {
$sum = 0;
for ($i = 0; $i < 100; $i++) {
$sum = $sum + $i;
}

return $sum;

Copyright - © All rights reserved. Zend Technologies, Inc.
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PHP 7.1 Optimizer (Control Flow Graph)

<?php

function sum() {

$sum = 0;

for ($i = 0; $i < 100; $i++) {
$sum = $sum + $i;

}

return $sum;

v4
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PHP 7.1 Optimizer (Static Single Assighmnt Form)

<?php

function sum() {

$sum = 0;

for ($i = 0; $i < 100; $i++) {
$sum = $sum + $i;

}

return $sum;

v4
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PHP 7.1 Optimizer (Static Single Assighmnt Form)

<?php

function sum() {

$sum = 0;

for ($i = 0; $i < 100; $i++) {
$sum = $sum + $i;

}

return $sum;

v4
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PHP 7.1 Optimizer (Static Single Assighmnt Form)

<?php

function sum() {

$sum = 0;

for ($i = 0; $i < 100; $i++) {
$sum = $sum + $i;

}

return $sum;

v4
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PHP 7.1 Optimizer (Extended Static Single Assignmnt Form)

<?php

function sum() {

$sum = 0;

for ($i = 0; $i < 100; $i++) {
$sum = $sum + $i;

}

return $sum;

v4
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PHP 7.1 Optimizer (Extended Static Single Assignmnt Form)
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PHP 7.1 Optimizer (Type Propagation)
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PHP 7.1 Optimizer (Type Propagation)
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PHP 7.1 Optimizer (Type Propagation)
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PHP 7.1 Optimizer (Type Propagation)
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PHP 7.1 Optimizer (Type Propagation)
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PHP 7.1 Optimizer (Range Propagation - narrowing)
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PHP 7.1 Specialized Handlers

void PRE_INC_HANDLERC()
{
If (Z TYPE _P(opl) '=1S LONG) {
... // not integer
} else {
Z LVAL P(opl)++;
If (OVERFLOW) {
... // overflow
}

}
CHECK_EXCEPTION();
NEXT OPCODE():

}

void
PRE_INC_HANDLER LONG_NO OVERFLOW()
{

Z LVAL P(opl)++;

NEXT _OPCODE();

mov 0x4(%IP), %eax // get opl offset

incl (%FP, %eax) // increment
add 0x1lc, %IP // next opcode
ret
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Yto panbue?

PHP 7.0

* OnTUMM3aUUA CTPYKTYP AaHHbIX
PHP 7.1

* AHanmM3aTop NOTOKOB AaHHbIX
* BbiBOA TMMNOB
* [no6anbHbIM oNTUMM3ATOP ANA 6anT-Koaa PHP

* Ontummsauma u Cneupanusauma MHTepnpeTaTopa
PHP 7.2

« JIT?
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The Computer Language Benchmarks Game (Mandelbrot) «

Perl-5.22.1
HHVM-3.13.2 (Jit=false) I 1.036
Python-2.7.11 I —— 0940
Ruby-2.2.5 I 0.609
PHP-5.6.20 I 0.363
Lua-5.3.2 I 0.300
Java (openjdk-1.8 -Xint) I 0.243
PHP-7.0.7 s (0.227
JavaScriptCore-1.12.3 (LLint) I 0.190
Lualit-2.1.0-beta2 (-j off) IE®0.098
PHP-7.1.0-dev I 0.092 \ o o
Java (openjdk-1.8) M0.046 - Camblilu bbicmpbil UHMeEpnpemamop,
PyPy-4.0.1 B0.030 gce ymo bbicmpee ¢ JIT.
SpiderMonrey-1.8.5 B0.027
HHVM-3.13.2 (--count=2) 10.019
V8-3.14.5.10 10.016
JavaScriptCore-1.12.3 10.014
Lualdit-2.1.0-beta2 10.013

PHP/IVM-jit 10.01] o

GCC-5.3-03 10.011 ' B nepcnekmuse - bbicmpee Hekyda :)

0 0.5 1 15 2 2.5
sec

2.063
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