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Input: Apache module
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PHP registers handlersfor:
Mime types:
application/x-httpd-php
application/x-httpd-php-source
Others:

text/html (Apache xbithack)
php-script (Apache 2)

On arequest, Apache:
checksif thereis ahandler for the mime type
opensthefile

fillsameta data record

hands PHP a filepointer
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0 CGl binary islinked to mime-type:

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

On arequest, Apache:

checksif thereis a handler for the mime type
fillsin needed environment variables
executes the CGI processor

© O O O
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Parsing i
0 Lexical analyze script source
0 Divideinto logical blocks of characters
0 Give specia blocks ameaning
0 flex

Our friend Mr Parse Error:

Parse error: parse error,
unexpected T_CLASS, expecting '," or ';' in - on line 2
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File Edit View Terminal Go Help File Edit View Terminal Ge Help

Ej php
xdebug start trace():

function debug

debug
bject{$val) || is_re rce($val)) {

ayl

func : ( 'debug', array('foo',

= 'bar';

Ll user func array ('debug', array('bar', %fo

ug dump function trace(): 19 dump function trace

.1 AR |
Syntax highlighting = Tokenizing




Slide 7/22 May 16 2004

Parsing: Tokens

0 The building blocks of a script
0 Strings, variables, keywords
0 Actionrules:

<ST_IN_SCRI PTING": : " {
return T_PAAMAYI M NEKUDOTAYI M
}

<ST_I N_SCRI PTI NG>{ DNUM | { EXPONENT_DNUM  {
zendl val - >val ue. dval = strtod(yytext, NULL);
zendl val - >type = | S_DOUBLE;
return T_DNUMBER;
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Parsing. Tokensin PHP

From Zend/zend_language parser.y:

%eft T_INCLUDE T_INCLUDE ONCE T_EVAL T_REQUI RE T_REQUI RE_ONCE

%eft ',

Weft T _LOE CAL_OR

%Weft T _LOA CAL_XOR

%eft T_LOGE CAL_AND

% i ght T_PRINT

Weft '=' T PLUS EQUAL T_ M NUS EQUAL T_MJL _EQUAL T _DIV_EQUAL T_CONCAT_EQUAL

T _MOD_ EQUAL T_AND EQUAL T_OR EQUAL T _XOR EQUAL T _SL EQUAL T_SR EQUAL

WBeft "2 "

%eft T _BOOLEAN OR

% eft T_BOOLEAN_AND

Weft ']’

WNeft "N

Beft '&

%onassoc T_|S EQUAL T_I'S NOT_EQUAL T_I'S I DENTI CAL T_I S _NOT_| DENTI CAL

% onassoc '<' T_|IS SMALLER OR EQUAL '>' T IS GREATER OR EQUAL

Weft T SL T_SR

WBeft '+ '-" ",

left "> /" '

%ight '"!" '~ T_INC T_DEC T_INT_CAST T_DOUBLE_CAST T_STRI NG _CAST T_ARRAY_CAST
T_OBJECT_CAST T_BOOL_CAST T_UNSET_CAST '@

%ight '[°

%monassoc T_NEW T_I| NSTANCEOF

% oken T EXIT

% oken T_IF

%Weft T _ELSEIF

%Weft T_ELSE

%eft T _ENDF

% oken T_LNUVBER

% oken T_DNUMBER

% oken T_STRI NG

% oken T_STRI NG_VARNAME

% oken T_VARI ABLE

% oken T_NUM STRI NG

% oken T_I NLI NE_HTM.

% oken T_CHARACTER

% oken T_BAD CHARACTER

% oken T_ENCAPSED _AND WH TESPACE

% oken T_CONSTANT_ENCAPSED STRI NG

% oken T_ECHO

% oken T_DO

% oken T_WHI LE

% oken T_ENDWHI LE

% oken T_FOR

% oken T_ENDFOR

% oken T_FOREACH

% oken T_ENDFOREACH

% oken T_DECLARE

% oken T_ENDDECLARE

% oken T_I NSTANCECF

% oken T_AS

% oken T_SW TCH

% oken T_ENDSW TCH

% oken T_CASE

% oken T_DEFAULT

% oken T_BREAK

% oken T_CONTI NUE

% oken T_FUNCTI ON

% oken T_CONST

% oken T_RETURN

% oken T_TRY

% oken T_CATCH

% oken T_THROW

% oken T_USE

% oken T_GLOBAL

% i ght T_STATIC T_ABSTRACT T_FINAL T_PRI VATE T_PROTECTED T_PUBLI C

% oken T_VAR

% oken T_UNSET

% oken T_I SSET



% oken
% oken
% oken
% oken
% oken
% oken
% oken
% oken
% oken
% oken
% oken
% oken
% oken
% oken
% oken
% oken
% oken
% oken
% oken
% oken
% oken
% oken
% oken
% oken

T_EMPTY
T_CLASS

T_| NTERFACE

T_EXTENDS

T_| MPLEMENTS
T_OBJECT_OPERATOR
T_DOUBLE_ARROW

T LIST

T_ARRAY

T_CLASS C

T_FUNC_C

T LINE

T_FILE

T_COVNVENT
T_DOC_COMVENT
T_OPEN_TAG
T_OPEN_TAG W TH_ECHO
T_CLOSE_TAG

T_WHI TESPACE
T_START_HEREDOC
T_END_HEREDOC
T_DOLLAR_OPEN_CURLY_BRACES
T_CURLY_OPEN

T_PAAVAYI M _NEKUDOTAY! M

-10-
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Parsing: Example (1)

Tokenizer extension:

magic.php:

<?php
function apply_nmagi c(&$a) {
$a = $a + rand(0, 3);
}

? >
tokenize.php:

<?php
foreach (token_get_all ($script) as $token) {
i f (count($token) == 2) {
printf ("-25s [s]\n", token_name($token[0]), $token[1]);
} else {
printf ("-25s [s]\n", "", $token[O0]);

-11-
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Parsing: Example (2)

May 16 2004

<?php

function apply_nmagi c(&$a) {
$a = $a + rand(0, 3);

}

? >
T_OPEN_TAG
T_VWHI TESPACE
T_FUNCTI ON
T_WH TESPACE
T_STRI NG
T_VARI ABLE
T_WH TESPACE
T_VHI TESPACE
T_VARI ABLE
T_VHI TESPACE
T_WH TESPACE
T_VARI ABLE
T_VH TESPACE

T_VHI TESPACE
T_STRI NG

T_LNUMBER
T_LNUMBER

T_WH TESPACE

T_VHI TESPACE
T_CLOSE_TAG

<?php\ n]
function]

ppl y_magi c]

1l A THRTD
8,5 2, =

o~=_ 4+ ¢
o o
2 2,
=

—

) —-
S—/' S
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Compiling

0 Interpreting tokens
0 Generating execution units
0 Generating class and function tables

-13-
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Compiling: Diagram

[ script.php |

function table

-14 -
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Compiling: Oparrays

Oparrays
Compiled code
One for every script element

Opcode

Basic execution unit
Two operands
Oneresult

o O O O

-15-
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Compiling: Example

May 16 2004

fibonacci.php:

<?php
$cache = array();

function fibonacci ($nr) {
gl obal $cache;

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

}
switch ($nr) {
case O:
die("lnvalid Nr\n");
case 1:
return 1;
case 2:
return 1;
def aul t:

$r = fibonacci ($nr - 2) + fibonacci($nr - 1);

$cache[ $nr] = $r;
return $r;

}

echo fibonacci ($argv[1])."\n";
? >

-16 -
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Compiling: Break-down

-17 -



compile.php
name: {null)

ops: 11

INIT ARRAY
FETCH W
ASSIGN

NOP
FETCH R
FETCH DIM R
SEND_VAR
DO_FCALL
CONCAT

00 =1 Oy Ul B W b = O

0 RETURN

f ibonacci:

compile.php
name: fibonacci
ops: 58

FETCH W
ASSIGN_REF
FETCH R

FETCH IS
FETCH DIM IS
ISSET ISEMPTY

O =1 Oy U W= WO

FETCH R

FETCH R

FETCH DIM R
RETURN

JMP

FETCH R

BOOL

CASE

JMPZ

EXIT

JMP

CASE

JMPZ

SWITCH_FREE
RETURN

JMP

CASE

JMPZ

SWITCH_FREE
RETURN

JMP

JMP

BOOL

INIT FCALL BY NAME
FETCH R

SUB

SEND_VAL
DO_FCALL BY NAME
INIT FCALL BY NAME
FETCH R

SUB

SEND_VAL
DO_FCALL BY NAME

MO W0 WhNPE O WO JOWUWe whpPE OoOWwWoo-Joy e WwioReso

FETCH W
ASSIGN
FETCH R
PEMY B

-1 O U1 H=

operands code
~1, , $cache = arrav/();
40, ‘'cache’
$0, ~1
function fibonacci ($nr) {
$3, ‘argv' fibonacci($argv [1])."\n";
44, 83, 1
$4
$5, 'fibonacci’, 0

~6, $5, '%0A"

1

operands code

$0, 'nr’ function fibonacci($nr) {
§0, 1

$1, ‘'cache’
42, ‘'cache’
$2, 41

$4’ l}-g_;l

$3, ‘'cache’',
$5, 83, 34
~6, §5,

global $cache;

(isset ($cache [¢nr])) {

$8’ l}-g_;l

47, ‘'cache’

$9, 47, 48

$9

->15 }
$10, 'nr* switch ($nr) |
~11,

~11, %10, 0

~11, -»21
'Invalid+Nr%0A"*,
->23

~11, %10, 1

~11, ->26

$10, return 1;

return $cache [$nr];

case 0:
die("Invalid Nr\n");

case 1:

~11, %10, 2
~11, ->31
$10, return 1;

case 2:

->33 default:
->55

~11,

'fibonacci’ $r = fibonagci (§nr - 2)
$13’ I,I};I

~14, #$13, 2

~14

$15, ‘'fibonacci', 0

$16, |££|

~17, $16, 1

~17

$18, 'fibonmacci', 0

$12, 'r°

$12, ~19 -18-
$22; |r13;|

I R F: R B |

$cache [$nxr] = $r;

fibonacci ($nr
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Compiling: Disassembler

May 16 2004

O O 0O O o

Disassembler: vid

Dumps oparray per element:
main script

function

class method

-19-
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Executing

0 Executor executes opcodes
0 116 or 140 different opcodes
0 Perfile execution

-20-
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Executing: Diagram

function table

-21-
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Executing: Example (1)

May 16 2004

test.inc:

<?php
function foo () {
echo "bar\n";

echo "inc\n";

?2 >
test.php

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

?2 >

-22.
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Executing. Example (2)

May 16 2004

The engine:

(0]
(0]
(0]

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

-23-
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Resources

These Slides: http://pres.derickrethans.nl|
VLD site: http://www.derickrethans.nl/vId.phg
PHP: http://www.php.nef

-25-
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