Welcome!



About Me

eZ systems A.S.

Content Management: eZ publish

Components Team

PHP development

mcrypt, input_filter, date/time support, unicode

QA



Introduction

.php

A

[ PHA




Input: Apache module

PHP registers handlers for:
Mime types:
* application/x-httpd-php
* application/x-httpd-php-source
Others:
e text/html (Apache xbithack)
* php-script (Apache 2)
On a request, Apache:
* checks for the MIME type handler
* opens the file
* fills a meta data record
* hands PHP a filepointer



Input: Apache/CGI

CGI binary is linked to mime-type:

ScriptAlias /php/ /usr/local/bin/php-cgi
AddType application/x-httpd-php .php
Action application/x-httpd-php "/php/php.exe"

On a request, Apache:
* checks if there is a handler for the mime type
* fills in needed environment variables
e executes the CGI processor



Parsing

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

e flex (but only 2.5.4!)
The Parse Error:

Parse error: parse error,

unexpected T_CLASS, expecting ',' or ';' in - on line 2



Parsing: Tokenize

Syntax highlighting = Tokenizing

unction storeCachedFile( $T1ile., $content
{
$dir = dirname( $file ):
if { !'is dir( $dir ) )
{
efDir: :mkdir({ $dir, 0777, true });
}

$oldumask = umask{ 0 );

$tmpFileName = $file . . . mdS{ $file. unigid . getmypid(),

/¥ Remove files, tl~ ¢ "' i 3 .
@unlink ( $tapFileN IUHLtlUH storeCachedFile( . $content )

@aunlink( $file): $dir = dirname( $fi7
b e e
J* Write the new ci if Lias et Ay &

$fp = fopen( $tmpF: eZDir: :mkdir( $din
if ( $fp ) }

fwrite( $fp.
fclose( $fp )

mel/classes/ezstaticcac $tmpFileName = $file . . . mdS( $file. uniqid( "ezp®". getmypid(],

$oldumask = umask{ O ):
@nlink( $tmpFileName );
aunlink( $file):

$fp = fopen( $impFileMame, ‘v’
if { $fp )
i




Parsing: Tokens

The building blocks of a script
Strings, variables, keywords

Action rules:

<ST_IN_SCRIPTING>"::" {

return T_PAAMAYIM NEKUDOTAYIM;

}

<ST_IN_SCRIPTING>{DNUM} | {EXPONENT_DNUM} {
zendlval->value.dval = strtod(yytext, NULL);
zendlval->type = IS_DOUBLE;

return T_DNUMBER;

}



From Zend/zend_language_parser.y:
$left T_INCLUDE T_INCLUDE_ONCE T_EVAL T_REQUIRE T_REQUIRE_ONCE

sleft ',

$left T_LOGICAL_ : :

v o parsing: Tokens in PHP
%left T_LOGICAL_AND

%right T_PRINT
$left '=' T_PLUS_EQUAL T_MINUS_EQUAL T MUL_EQUAL T _DIV_EQUAL T_CONCAT_EQUAL

T_MOD_EQUAL T_AND_EQUAL T_OR_EQUAL T_XOR_EQUAL T_SIL_EQUAL T_SR_EQUAL
sleft '?2' ':

%left T_BOOLEAN_OR
%left T_BOOLEAN_AND

Fleft ']
left '
$left '&'

¥nonassoc T_IS_EQUAL T_IS_NOT_EQUAL T_IS_IDENTICAL T_IS_NOT_IDENTICAL
%¥nonassoc '<' T_IS_SMALLER _OR_EQUAL '>' T_IS_GREATER_OR_EQUAL
¥left T_SL T_SR

$left '"+' '—-' v

Sleft '"x' v/v o1yt

$right '"!'" '~' T_INC T_DEC T_INT_CAST T_DOUBLE_CAST T_STRING_CAST T_ARRAY_CAST
T _OBJECT_CAST T_BOOL_CAST T_UNSET_CAST 'Q@'

$right '['

$nonassoc T_NEW T_INSTANCEOF
$token T_EXIT

$token T_IF

%left T_ELSEIF

$left T_ELSE

%left T_ENDIF

$token T_LNUMBER

$token T_DNUMBER

$token T_STRING

$token T_STRING_VARNAME
%$token T_VARIABLE



Parsing: Example (1)

Tokenizer extension:

magic.php:
<?php
function apply_magic(&S$Sa) {
Sa = $Sa + rand(0,3);
}

?>

tokenize.php:
<?php
foreach (token_get_all ($script) as S$token) {
if (count (Stoken) == 2) {
printf ("%$-25s [%$s]\n", token_name ($token[0]), S$token[1l]);
} else {
printf ("%$-25s [%s]\n", "", Stoken[0]);
}
}

?>



Parsing: Example (2)

<?php

function apply_magic(&S$a) {
Sa = $Sa + rand (0, 3);
}

2>

T_OPEN_TAG [<?php\n]
T_WHITESPACE [ ]
T_FUNCTION [function]
T_WHITESPACE [ ]
T_STRING [apply_magic]
[ (]

[&]

T_VARIABLE [$Sa]

[)]

T_WHITESPACE [ ]

[{]

T_WHITESPACE [\n ]
T_VARIABLE [S$a]
T_WHITESPACE [ ]

[=]

T_WHITESPACE [ ]
T_VARIABLE [$a]
T_WHITESPACE [ ]

[+]

T_WHITESPACE [ ]
T_STRING [rand]



Compiling

* Interpreting tokens
* (Generating execution units
* Generating class and function tables



Compiling: Diagram
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Compiling: Oparrays

Oparrays

* Compiled code

* One for every script element
Opcode

* Basic execution unit

* Two operands

* One result



Compiling: Example

fibonacci.php:
<?php

Scache = array();

function fibonacci ($nr) {

global S$cache;

if (isset (Scache[S$nr])) {
return $cache[S$nr];
}
switch ($nr) {
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";



Compiling: Break-down

£ilename: compile .ohp
function mame: (null)

number of ops:
line  # op operands
2 0 INIT ARRAY ~1, 4 array ()
1 FETCH W 40, 'cachet
4 3 Nop function fibonacei ($nr)
24 4 FETCH R 43, ‘argv' £ ($argv(1]) ."\n";
5 FETCH DIM R #$4, $3, 1
& 42
e 45, "%oAr
26 10 1
filename: compile .php

function name: fibonacei
number of ops: 58
line # op

operands code

function fibonacei($nr) (

global $cache;

FETCH_R

1] set ($cache ($nr])) {
FETCH IS

8 ISSET_ISEMPTY

810 FETCH R s8, return gcache [#nz]
11 FETCH R 87,
13 RETU! 9
9 14 ame ->15 }
10 15 FETCH R $10, 'mr switch (fnr) (
16 BOOL -11,
1117 case ~11, $10, 0 case 0:
18 guez 11, ->21
12 19 EXIT 'Invalid+Nr%O0A!, die("Invalid Nr\n");
13 20 Jwp >23
21 case -11, 410, 1 case 1:
22 Jwez -11, ->26
14 23 SWITCH FREE s10, return 1;
24 REM 1
15 25 qup ->2
26 casE -11, $10, 2 case 2:
27wz 11, ->31
16 28 SWITCH FREE s10, return 1;
29 3
1730 Jup >33 dofault:
31 aue ->55
32 BooL -1,
18 33 INIT FCALL BY NAME 'fibonacci' $r = fibonacei ($nx - 2)
34 FETCH R $13, 'nrt
%] £ibonacci ($ax - 1);
36 SEND_VAL -1a
37 DO_FCALL BY NAME  $15, 'fibonagei®,
38 INIT FCALL BY NAME 'fibonacci'
39 FETCH R $16, 'nr
40 suB -17, 816, 1
41 SEND_VAL -17
42 DO_FCALL BY NAME  $18, ‘'fibonacci',
14 FETCH W s12, 'rt
19 46 FETCH R $22, 'mz' [$nzx) = #x;
47 FETCH R $24, 'xt
49 FETCH DIM W 23, $21, 22
50 ASSIGN $23, $24
20 51 FETCH R 826, 'rt return #r;
52 SWITCH_FREE $10,|
53 RETURN $26
21 54 ->55
55wz -11, ->32
56 SWITCH FREE s10, }
22 57 RETURN null }

End of function fibonaceci.



Compiling: Disassembler

Disassembler: vld

Dumps oparray per element:
* main script
e function
e class method

Usage:
wget wget http://pecl.php.net/get/v1d-0.8.0.tgz
tar —-xvzf v1d-0.8.0.tgz
cd v1d-0.8.0
phpize && make && make install
php —-dextension=vld.so —-dvld.active=1 script.php



Executing

* Executor executes opcodes
* 116 or 140 different opcodes
* Per file execution



Executing: Diagram
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Executing: Example (1)

test.inc:
<?php
function foo () {
echo "bar\n";
}
echo "inc\n";
?>

test.php:
<?php
echo "foo\n";
include "test.inc";
foo();

echo "more bar\n";
? >



Executing: Example (2)

The engine:
* parses and compiles test.php
* starts executing test.php
* parses and compiles test.inc when
* the include() statement is encountered
* starts executing test.inc
* resumes executing test.php



ompiler Caches

SCRIPT
ENTRY

FILE HAS
BEEN SEEM,

RETRIEVE CACHED
OPTREE AMD
FUNECTION/CLASS
TABLES

FILE HAS NOT
BEEN SEEM

ZEND_COMPILE

v

STORE
OPTREE AMND
FUNECTION/CLASS
TABLES

:3 ZEND_EXECUTE

USER CALL INCLUDE/REQUIRE
(FUNCTION/METHOD)



Compiler Caches

normalizeColorArray  rgbToCMYK rgbhToCMYK2 }‘

{ 0eaos [D[DDEDD![IDDD!DD!DDDJ[DDEIIDDDDJ

|

D D E D D i function symbaol table

[normalizeColorArray

H—>00enon)

[ rgbToCMYK

—E000000BER00)

[ rgbToCMYK2

J
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Serialization into SHM
Direct execution from SHM (mostly)



PHP Accelerators

Zend Platform: commercial

Turck MM Cache: abandonned

eAcelerator: seems struggeling, GPL

PHP Accelerator: updated, but not improved
APC: active development, PHP license



Variables

r(strinc:_:j) "this is" ]

is_ref =0 refcount = 1

is_ref =0 refcount = 1

((string) "variable'}

—
\r(int) 42 J

is_ref =0




Variables

(string) "this is"

A 4

isref=0  refeount=1

(string) "this is"

isref=0 refount=3

‘_I (string) "this is"

/l isref=0 refount=2

(int) 42

(string) "this is"

Y

isref=0 refount=1

L | nb42
~
isref=0  refeoumt =1

(string) "this is"

A 4

isref=0  refeount=1

$a = "this is";

$b = $a;
$c = %a;

unset($b);

unset($c);



Variables

<?php

{

$s = 'was';
return $s;
¥
$a = 'this is';

$b

>

function do_something($s)

do_something($a);

‘(tstnng] “this is"

$a = "this is";

([strlng] “this is"
3

>

‘( [string) "this is"

>
srefe0  sefcount = 2

(string) "was"

‘f (string) “this is"

a ’L <
sreted  refconts2
b (string) "was"
rfstringl "this is"
a y

>
sretan refcountal

(string) "was"

‘syminal tabie

(e

$s = 'was’;

return $s;
$b =

/I function end



Variables

T .
(string) "this is" $a = "this is";

Y

isref=0  refeount=1

o0 Tt

[ tinv 22 '| $b = 42;

isref=1  refeount =32

unset(%c);
is_ref = 1 refrount = 2
[ dnt 42 | unset($a);

isref= 0 refount =1




Variables

(string) "this is" | $a = "this is";

ia_ref = 0 r\efu:nunt:EJ $b = $a;

N

[\

((string) "this is" | $c =& $b;

is_ref = 0 refcount = 1
r

\,

rrlistrimrg]l "this is" A

is ref=1 refcount = 2
\ w




Variables

1. rl{string) "this is" ] $a = "this iS"j
. oot wum-2 | $b =& $a;

2. Irlistrirngl "this is" h $C = $a;

a /
is_ref=1 refcount =2
\ >,
b (string) "this is"

&s_ref =0 refcoumt =1




Variables

<?php

{

$b

7>

$s = 'was';
return $s;
}
$a = 'this is';

function do_something(&$s)

do_something($a);

‘(tstringl “this is" i

$a = "this is";

(string) "this is"
> "

g e

Egefal  refcount =3

‘f (string) "was" L

> <

‘[(strmg) "was" ]‘

> <
mrefal refcont=3

(string) "was"

symi takia

(string) "was"

Y

s yaf=0 refcount =1

(string) "was"

A 4

return $s;
$b =

Jf function end



Variables

<7php

function &find _node($key, &$item)

t
$item =& $node[$key];
return $item;

$node =& find_node(3, $tree);
$node = 'drie';
7>

tree

nodey

/[

node

item

node

item

{string) ‘two'

!

— L3I e )

(e P ==

tree

node [+

tarray) — {string) ‘o'

’W $tree = arrayl...);

find_node(3, $tree);

$itemn =& $node[3];

return gitem;
gnode =&

(string) ‘twa’ Jf function end
[

$node = 'drie";



Variables

<?php
$var = 'one';

function update_var($val)
{
global $var;
unset($var);
global $var;
$var = $val;

update_tree('four');

$var = 'one';

update_var(‘four');

global $var;

unset($var);

(string) *four" —@ global $var;

val
a0 rdoum=2
(string) "one"

var

$var = $val;

(string) *four"

/I function end




Variables

<?php
function &definition()

{
fdef = array('id' == 'name’, 'def' == 42},
return $def;

$def =& definition();
7>

' $def =& defintion();
_ { istring) weme' | $def = array(id' => 'name’, 'def => 42);
| der |

e — b e - _ e e e e e e e e e e e e e e — —

return $def;

Jf function end

Borde 0 refcoun =1

E I (array ! id |

def H > !
i I ratea  miaant l- def = ‘{m
R —— -"'1 e —— i




By-Reference Example

<?php

Svar="pippo";

function printme (&$var) {
echo "{Svar}\n";

}

printme (serialize (Svar));
?>



By-Reference Example

<?php
function get_filename_parts($file)

{
Sextension = end(explode(".", S$file));
Sfilename = substr ($file, 0, —-(strlen(Sextension)+1l) );

return array($Sfilename, S$extension);

var_dump (get_filename_parts(___FILE_ ));

7>



By-Reference Example

<?php
function &dosomething($a)
{
Sb = false;
return empty(Sa) ? S$b: $Saj;
}

Sa = 42;
$foo =& dosomething($a);
7>



By-Reference Example

<?php
$x = current (explode (' ','a b'"));
echo $x;



By-Reference Example

<pre><?php

function f (&%$a) { return $a; }

$x = array('a','b','c");

foreach (array_keys($x) as $k) {
Sy =& £ (Sx[Sk]);
$z[] =& Sy;

}

var_dump ($x, $z);



Resources

These Slides: http://pres.derickrethans.nl
VLD site: http://www.derickrethans.nl/vld.php

PHP: http://www.php.net



