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[@ez’ About Me

« Dutchman living in Norway

¢ e/ Systems A.S.

« eZ Components project lead

« PHP development

« mcrypt, input_filter, date/time support, unicode

e QA
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[@mez’ Parsing

« Lexical analyze script source
« Divide into logical blocks of characters
Give special blocks a meaning

flex (but only 2.5.41)
The Parse Error:

Parse error: parse error,
unexpected T_CLASS, expecting ',' or ';' in - on line 2
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[Hez’ Compiling: Example
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fibonacci.php:
-phzcache = array();

function fibonacci ($nr) {
global S$cache;

if (isset (Scache[s$nr])) {
return $cache[$nr];

}
switch (Snr) {

case 0:
die("Invalid Nr\n");
case 1:
return 1;
case 2:
return 1;
default:
Sr = fibonacci ($nr - 2) + fibonacci($Snr — 1);
Scache[$nr] = Sr;

return Sr;

}

echo fibonacci (Sargv[1l])."\n";
7>



Function fibonacci:
filename: /home/httpd/html/test/pres/fibonacci.php
function name: fibonacci
number of ops: 38

compiled vars: !0 = $nr, !1 = $Scache, !2 = $r
1# # op return operands
function fibonacci ($nr) {
4 0 RECV 1
global $cache;
5 1 FETCH W 50 'cache’
2 ASSIGN_REF 11, 50
if (isset(Scache[$nr])) {
7 3 ZEND_ISSET_ISEMPTY_ DIM_ OBJ ~1 11, 10
4 JMPZ ~1, —>8
return $cache[$nr];
8 5 FETCH_DIM R $2 1, o
6 RETURN $2
}
9 7* JMP ->8
switech ($nr) {
case 0:
11 8 CASE ~3 10, 0
9 JMPZ ~3, —-»>12
die ("Invalid Nr\n");
12 10 EXIT 'Invalid+Nr%0A'
13 11* JMP ->14
case 1:
12 CASE ~3 10, 1
13 JMPZ ~3, —>16
return 1;
14 14 RETURN 1
15 15* JMP ->18
case 2:
16 CASE ~3 10, 2
17 JMPZ ~3, =>20
return 1;
16 18 RETURN 1
17 19* JMP ->21
default:
20 JMP ->35
$r = fibonacei($nr - 2) + fibonacci($nr - 1);
18 21 INIT FCALL_ BY NAME 'fibonacci'
22 SUB ~d 10, 2
23 SEND_VAL ~4

95 N FCALL BRY NAME



[@ez Compiling

Share your Information Disassembler

Disassembler: vid

Dumps oparray per element:
e main script
 function
 class method

Usage:

cvs —d :pserver:cvsread@cvs.xdebug.org:/repository login
# passwd = srmread
cvs —d :pserver:cvsread@cvs.xdebug.org:/repository co —-d vld vle

cd v1d
phpize && make && make install
php —-dextension=vld.so —-dvld.active=1 script.php
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function symbol table
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[@ez Executing

Share your Information In a diagram

[ Script Entry ]

Y

Compile
zend_compile

Y

Execute

zend execute

[DD?DDDDD]

include file function call



[Hez’ Micro-optimizations

print vs. echo
Si++ vs. ++Si

single quotes vs. double quotes

S{o}
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PHP Benchmarks

GCC4.1.1
seconds
PHP 4.4.4 PHP 5.0.5 PHP 5.1.6 PHP 5.2
B-01 H-02 -03 B-Os



[@ez Executing

Share your Information In a diagram

[ Script Entry ]

Y

Compile
zend_compile

Y
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zend execute
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include file function call



([Hez’ Compiler Caches

Share your Information HOW it Works

Script Entry
r N -
Compile Retrieve Cached
5 my_compile ) file has been O pCDdES
seen before
file has not been
seen beforel

'
Compile J

L zend_compile

v

| Store Opcodes J

v

Execute
zend execute
(@0PEREED)

include file function call

-

» In general, each source file is compiled once

« Compilation overhead becomes inconsequential

« Cache introduces its own overhead due to dynamic
nature of includes
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ﬁDDDDDD][K D000 (@E00EE08E00) (0080000

|

[D OBE0 D] function symbol table

rnormalize(}olorﬁrrayj ){D mlelnln [U

[ ek R EE00BE0ER00)
rgetocmvkz > (E00B0000)

« Serialization into SHM
 Direct execution from SHM (mostly)



[@ez’ PHP Accelerators

« APC: active development, PHP license

e eAcclerator: GPL

 PHP Accelerator: updated, but not improved
 Turck MM Cache: abandonned

« XCache: new

e Zend Platform: commercial



filename: /home/httpd/html/test/conditional func.php
function name: (null)

number of ops: 10

compiled wvars: none

line # op operands
if (true) {
2 0 EXT STMT
1 JMPZ true, ->5
function foo() {
3 2 EXT STMT
3 ZEND_ DECLARE FUNCTION '%00£f00%2Ftmpt2Fconditional func.phpOxfedS5f’',
6 4 Jvp -7
function foo() {
7 5 EXT_STMT
6 ZEND_DECLARE FUNCTION '%00foo%2Ftmp%2Fconditional func.phpOxfed58b’
}
12 7 EXT_STMT
8 RETURN 1

9* ZEND_HANDLE_ EXCEPTION

Function foo:

filename: /home/httpd/html/test/conditional func.php
function name: foo

number of ops: 6

compiled vars: none

line # op operands

function foo() {

3 0 EXT_NOP
echo "1\n";
4 1 EXT_STMT
2 ECHO "1%0A"
}
5 3 EXT_STMT
4 RETURN null

5% ZEND_HANDLE_EXCEPTION
End of function foo.

Function foo:

filename: /home/httpd/html/test/conditional func.php
function name: foo

number of ops: 6

compiled vars: none

line # op operands

function foo() {

7 0 EXT NOP
echo "2\n";
8 1 EXT_STMT
2 ECHO "2%0A"
}
9 3 EXT_STMT
4 RETURN null

5* ZEND_HANDLE EXCEPTION

End of function foo.

"foo'

"foo'
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[@ez Inclued
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Dumps includes/classes hiearchies
Download from http://t3.dotgnu.info/blog/tags/inclued/
Install:

tar —xvzf inclued-0.3.tgz
cd inclued
phpize && make && make install

Add to php.ini:

extension=inclued.so
inclued.enabled=1
inclued.dumpdir=/tmp



demo
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(string) "this is"

is_ref =0 refcount =1

(string) "variable'

is_ref =0 refcount =1

N

int) 42

is_ref =0 refcount =1
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\/ariables
Introducing Refcounting

-

1. [ string) this is ) $a = "this is";
da » J
\_i ref =0 refcourt = 1
2. ’[string]l "this is" 1 $b = $a,
a [ ref=0 r\:"counl":SJ $C = $a;
b
C
i 1 e el 3 - ]
3. 5 ‘[(strmg]l this is $C 42;
/’Li:_ref =0 refrount = 2_)
b r(r'nt) 42 A
/'l;'s_pé:o refount =1 |
C
4, ‘_' (string) "this is" ) unset($b);
a g isref=0  refrount =1
c _._\__,r(int) 42
isref=0  refoount =1
5. \_f(string) 'this is" ] unset($c);

a >
Lis_ref =0 refcourt = 1 J




[@ez \/ariables

smeyourintomaton —— Refcounting and Passing VVariables to Functions

<?php

function do_something($s)

{
$s = 'was';
return $s;

}

$a = 'this is';
$b = do_something($a);
7>

1. $a = "thisis";

((string) “this is" ]

a e ]
2. do_something($a);
A

((string) “this is" ]

]
a R / >

‘[ (string) “this is" ]‘

a L\sﬁnef:ﬂ refmunt:ZJ /— S
-
isref=0  refcount - 2

5. // function end

(string) “this is"
N )
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1. . [ tsting) this s ) $a = "this is";
Lis_ref:ﬂ refrount = 1 J
2. ((string) "this is" 1 $b =& $a,
a Jeref=1 :'P_"co.'.'nl":SJ $C =& $a,'
b
c
3. [int a2 ) $b = 42;
a Lis_ref:l refeount = 3 J
b
C
4 [t 42 unset($c)
a /’Li,_n,m - )
b
5. o [ rn) a2 ) unset(%$a);
’L.":_.'E‘ 0 refe .'-=:J
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\/ariables
Mixing Assign-By Value and Assign-by Reference

1. ((string) "thisis* | $a = "this is";
a is_ref = 0 refcourt = 2 J $b —_ $a;
b
2. ((string) "this is" | $c =& $b;
d
L is_ref = 0 refrount = 1 )
b rrlistringll "this is" A
L." ref = refoon =2




[Bez’ Variables
smreyouriermation——— Mljxing Assign-by Reference and Assign-by Value

1. (string) "this is" 1 $E = "this iS“;
d /LIS ref=1 refcount =2 J $b =& $a;
b
2. (l[string]l "this is" 1 $C = $Ej
a Lis_ref: 1  refcount =2 J
b (string) "this is"

&5 _ref =0 refcount =1
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Passing by Reference

<?php

function do_something(&$s)

{
$s = 'was';
return $s;

}

$a = 'this is';

$b = do_something($a);

>

H
i ymboltable }

. $a = "this is";

[(string) "this is" 1

a (s wonr )

do_something($a);

f(string) "this is" 1 P
[N —

a 'Lis!ef: 1 refcount = 3 J

‘[ (string) "was" ] _

a CEEE)

. return $s;

$b =

‘((string) "was" ]
1 nt=3

(string) "was"

" Hnci

P — = = — = = = — i sak

Finction
symboltable =
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Return by Reference
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<7php

function &find_node($key, &$node)

{
$item =& $node[$keyl;
return $item;

}

$node =& find_node(3, $tree);
$node = 'drie';
?>

1. $tree = array(...);

e

(string) o)

(

2. find_node(3, $tree);
:

@- (array) (string) 'two’
Ino denN< 2

(string) three’

=& $node[3];

w
-
=
o
3

nodeN-

L _@\{(array) g [(smng) o' }

item|

| EEEy|

4. return $item;
$node =&
L @\J(way) ((string) two' )
tree InodeN—"_ L o amie0  rcounta1
5. [/ function end
(array) (string) ‘two’
tree ( Ny { «}
hodd
6. $node = 'drie

((array)

[(tring) two'

tree

: )
)

node




[@ez Variables
sereveurinematen—— Qbjects in PHP 5

<?php
function definition( $s )
{

$s->prop = "baz";
}
$s = new StdClass;
$s->prop = "bar";
definition( $s );
7>

g\uLaI”
i symboltable !

1. $s = new StdClass; $s->prop = "bar";

TR
(obj) "stdClass"

: 3| isef=0 refcount=1
a H Pl—

handle =1

_____ﬁr ______

2. definition( $s);

fon | function
symbol table &

—
(obj) "StdClass"

H 3| isref=0 refrount = 3
a H »~ =

handle =1 :

S

3. $s->prop = "baz";

R
(obj) "stdClass"

: 3| isref=0 refcount = 2
a - Pl

handle=1 @&
—

(obj) "StdClass'

isref=0 refcount=1
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: plobal :
: symbel table :

1. $tree = array( 'one');

: [I{s*tring]l '‘one’ ]
tree ):Lls_nehu refcount = 1 JO :’:lls_mhu refcount = 1 J

— — — — e— e— e— — e— —o— oe— o— o— o—oe— oe— o— oe—o— —

[Estring]l 'one’ ]

: : :I“ 0 >
=D

"0 }l’istring]' ‘one’ ]

l Is_ref =0 refecount = 1 J
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[@ez’ Resources

These Slides: http://derickrethans.nl/talks.php
VLD: http://www.derickrethans.nl/vid.php
Xdebug: http://xdebug.org

Inclued: http://t3.dotgnu.info/blog/tags/inclued/

PHP: http://www.php.net



