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Input: Apache module

May 16 2004

O O 0O 0O 0O 0O 0O O o o o o

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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| ntroduction
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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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_ j Bj|x Ll J Bl X

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
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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: 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]);
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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

-11-
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Compiling: Diagram

[ script.php |

function table

-12 -
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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

-13-
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Executing

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

-14 -
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Execution

script.php

Parse File

Compile File

function table

-15-
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Slide 15133 How did it start?

[derick@localhost derick]$ cat recursive.php
<?php

function a() {

a();
7>
[derick@localhost derick]$ php recursive.php
Segmentation fault

-16 -



Slide 16/33

Xdebug

May 16 2004

O O 0O 0O 0O OO o o o o

Protects against infinite recursion
Colored var_dump()

Stacktraces

Functiontraces

parameters to functions
function/methodname, classname
filelline locations

memory allocation

Profiling

Script execution analysis
"Remote” debugging

-17 -
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Protection

Fatal error: Maximum function nesting level of '4' reached, aborting! in /home/httpd/html/test/xdebug/infinite.php on line 3
Call Stack
Function Location
{main}() fhome/httpd/htmi/test/xdebug/infinite.php:0

al) fhome/httpd/htmiftest/xdebua/infinite.php:6
al) fhome/httpd/htmiftest/xdebug/infinite.php:3
al) fhome/httpd/htmiftest/xdebug/infinite.php:3

-18 -
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New var dump()

array
B .
‘apel’
object(monkey)
"name’ - 'Magumbi
'color’ - null
‘ape2' ==
object(monkey)
'name’ » 'Suzan'
"color’ - null
‘apies' ==
array
B .
object(monkey)
'name' => 'Magumbi’
'color’ » null
1 .
object(monkey)
'name’ - 'Suzan'
'color' > null
-.typesl =
array
'boolean’ - true
int' == 39
‘float' == 3.14 54
'string’ - ' foo'
"null’ > null

-19-



Slide 19/33

Stacktrace May 162004

Warning: getimagesize(presentations/slides/xdebug/stacktrace.png): failed to open stream: No such file or directory in
/dat/dev/pres2/display.php on line 293

_ Call Stack
# Function
1 _{main}{)

2 __presentation->display{}

html->_presentation(class _presentation {var $title = 'Xdebug in a nutshell'; var $navmode = 'html'; var
tmode = 'html’; var $navsize = NULL; var $template = 'php'; var $jskeyboard = TRUE; var $logol =
'presentations/slides/xdebug/maguma.png'’; var $logo2 = NULL; var $basefontsize = '12pt'; var
$backgroundcol = FALSE; var $backgroundfixed = '1'; var $backgroundimage = FALSE; var
$backgroundrepeat = FALSE; var $navbarbackground = '#227722'; var $navbartopiclinks = TRUE; var
$navbarheight = '6em’; var $examplebackground = '#ccccec’; var soutputhbackground = '#eeee33’; var
$shadowbackground = '#777777'; var $stylesheet = 'presentations/slides/xdebug/style.css'; var
$logoimage lurl = *http://pres//index.php'; var $animate = FALSE; var $navcolor = '#f1fbff'; var $topic =
'Internals'; var $sevent = 'International PHP Conference'; var $location = 'Frankfurt, Germany'; var $date =
'November 5th, 2003"; var $speaker = 'Derick Rethans'; var $email = 'derick@maguma.com'; var $url =
‘hitp:/fpres.derickrethans.nl/xdebug-frankfurt'; var $slides = array (0 == class _pres_slide {var %filename \ .
= 'slides/xdebugftitle.xml'}, 1 => class _pres_slide {var $filename = ‘slides/xdebug/how-started.xml'}, 2 /dat/dev/pres2/objects.php:124
== class _pres_slide {var $filename = 'slides/xdebug/about.xml'}, 3 == class _pres_slide {var $filename

= ‘slides/xdebug/infinite.xml'}, 4 == class _pres_slide {var $filename = ‘slides/xdebug/vardump.xml'}, 5

== class _pres_slide {var $filename = 'slides/xdebug/stacktrace.xml'}, 6 ==> class _pres_slide {var

sfilename = 'slides/xdebug/profile.xml'}, 7 == class pres_slide {var $filename =

'slides/xdebug/gathering-data.xml'}, 8 => class _pres_slide {var sfilename = 'slides/xdebug/hooks1.xml'},

9 == class _pres_slide {var $filename = 'slides/xdebug/execute.xml'}, 10 == class _pres_slide {var

¢filename = 'slides/xdebug/hooks2.xml'}, 11 ==> class _pres_slide {var $filename =

'slides/xdebug/client-xdebugc.xml'}, 12 => class _pres_slide {var $filename =

'slides/xdebug/client-macosx.xml'}, 13 == class _pres_slide {var $filename =

'slides/xdebug/client-studio.xml'})})

4| image->display()

Location
/dat/dev/pres2/show.php:0
/dat/dev/pres2/show.php:98

[dat/dev/pres2/display.php:62

html->_image(class _image {var $filename = 'stacktrace.png’; var $align = 'center’; var $marginleft = . .
" |'auto’; var $marginright = ‘auto’; var seffect = "; var $width = *; var $height = "}) /dat/dev/pres2/objects.php:124

6 |getimagesize ('presentations/slides/xdebug/stacktrace.png’)

Jdat/dev/pres2/display.php:293

-20-
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1 {main}() fhomefhttpd/html/crap/zdebug-local-scope. php:0

fhomefhttpd/html/crap/zdebug-local-scope. php:10

td =|object (stdClass)
fa=5

array
fc= 0 =75
1 == 36

£b =5
xdebug. show | ocal vars=1

; enabl e showing local vars in
; in error nmessages

-21-
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Execution trace to file

'PEAR_ERI
'PEAR_ERI
'PEAR_ERI

xdebug. auto_trace=1 ; enabl e tracing

xdebug. trace_output _dir=/tnp ; configure trace output directory
xdebug. trace_out put _nane=crc32 ; configure tracefil e extension

xdebug. col | ect _par ans=0 ; disable paranmeter collection

xdebug. col | ect _i ncl udes=1 ; enable collecting filenanes to include
xdebug. ext ended_i nf 0=0 ; disable 'extended' code generation
xdebug. show_nmem del t a=1 ; show difference in menory usage before

; and after cal

-22.
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Vim Syntax

May 16 2004

~/.vim/filetype.vim

augroup fil etypedetect

au Buf NewFi | e, Buf Read *. xt

augroup END

setf xt

~/.vim/syntax/xt.vim (http://xdebug.org/files/xt.vim)

if version < 600
syntax cl ear
el seif exists("b:current_syntax")

fini
endi f

syn match
syn nmatch
syn match

syn nmatch
syn match
syn match

syn match
syn match

syn match
syn match
syn nmatch
syn match

syn nmatch
syn match

sh

begin
end
dat e

m n_nenory
pl s_nenory
nl | _nmenory

| evel
|'i neno

et hodcal |
staticcal
functionb
functi one

mai n
i ncl ude

if version >= 508 ||
if version < 508
let did_diff_syntax_inits =

command - nar gs=+ Hi Li nk hi

el se

command - nar gs=+ Hi Li nk hi

endi f

Hi Li
Hi Li
Hi Li
Hi Li

nk
nk
nk
nk

i nk
i nk
i nk

i nk
i nk

i nk
i nk
i nk
i nk
i nk

"ATRACE START"
"ATRACE END"

RYPSAY

" d\ +
n - \ d\ +Il

" 4O

"o >||

"\ d\ +$”

lexi sts("di

begin Labe

end Label

date Label

| evel Speci al Char

nm n_menory
pl s_nenory
nl | _nenory

mai n
i ncl ude

l'ineno Deli
met hodcal
staticcal
functionb
functione

del command Hi Li nk

endi f

I et b:current_syntax

vim ts=8 sw=2

Const ant
Structure
Comment

Structure
Structure

mter

Functi on
Functi on
Functi on
Functi on

= "yt

(_once\)\=(".\+)"

_diff_syntax_inits")

link <args>

def |ink <args>

-23-
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Profiling
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Fle View Go Seftings Hep

TEON DE

ftmpicachegrind.out. 2208390584 [fhome/httpd/ez/index. php] - KCachegrind

=hd)

Search: k‘?

Flat Profile

S0 % [P e

ezcheckuser

Cum. Self Called | Function
9990610786 (active) H{main}

E116.3421 5,349
E—114.277] 6015
E—113.302] 0802
E—1128061 0170
E— 112807 0.031
E—1127681 0681
E— 12578 0.238
E—112.2011 0188
E—112074C1 1.188
E—111.743C 0017

1 Minclude_once: 'kerneliclassesidatat...
10Mezini->loadcache
75 Hezini:instance

1 Blezmodule-=run

1 Mezprocess:run

1 Blezprocess->rurfile

9 Hezini->ezini

9Mezini-»load

1 Hinclude:: kernelicontent/view. php'

1 Bleztemplate- j

H [lnfo | CallLists | Coverage ‘CaIIGraph ‘Soume ]

E 125,022 0188 1 Hlezhandleprechecks
E125 7851 1.185 1 Elezcheckuser = 100,000
E 117,200 0.094 1 Heztemplate->fetch

Cum. Cost | Called | Caller

1 Blezhandleprechecks

xdebug. profil er _enabl e=1 ; enabl e profiler
xdebug. profil e output _dir=/tnp ; configure profile output directory
xdebug. profil e_out put_nane=crc32 ; configure profilefile extension

-24-
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ezsessionstart

| o | CallLists | Coverage | Call Graph | Source

Prel, pes | emplateFunctionArray );

__ include( $autolcadFile );
7 37172 One call to 'include::lib/eztemplatefclasses/feztempl...
1 18889 One call to 'include::'kernelicommon//eztern plateautol...
L 01260 One call to 'include: libez pdficlasses/eztemplateaut...
1868 if | isset| $eZTemplateOperatorArray | and
1970 is_array( $eZTemplateOperatorArray | |

f.. [ 0035H Jcalls to 'php:is_array’
1871 |
1972 foreach (| $eZTemplateQ peratorArray as $op...
1873 {
1974 $this->registerA utoloadO perators( $opera... E|

Call graph

Area shows time spend
Stacked to show callees
Source annotations
Number of calls

Total time per function

o 0O O 0O o o

-25.
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By hooking into the execution of functions
By reading the memory usage

By scanning compiled code (for used vars)
By remembering locations of variables

- 26 -
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Functions and classnames

Normal functions (strlen())

Class members ($obj->strlen())
Static class members (class::strlen())
include/require/eval

Parameters

From argument stack

Converted to strings

© O 0O 0O 0O 0o o o

- 27 -
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Gathering debug data 2

May 16 2004

©O O 0O 0O 0O 0o o

Memory footprint

Script memory

emalloc()
--enable-memory-limit
Changes since last function call
Time index

Simple profiling

- 28 -
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Engine hooks

May 16 2004

o

o O O O

Xdebug hooks into these events:

Executing user defined function
Executing internal function
Compiling afile

Executing a statement

-29.
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Remote Interfaces

May 16 2004

O O O 0O 0O O 0o O o

PHP 3 debugger mode

Port of the old remote debug dump
interface for PHP 3

Availablein Xdebug 1.x and 2.x
GDB debugger mode

GDB like environment

Two output possibilities: plain text and XML
Availablein Xdebug 1.x and 2.x
DBGp debugger mode

L anguage independent

Plain text in, XML out
Availablein Xdebug 2.x

-30-
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L
File Edit WView Terminal Go Help

[derick@localhost debugclient]$ ./debugclient
emulation client | 3. )
Copyright 20802-2003 by Derick Rethans.

Waiting for debug server to connect.

Connect

This is Xdebug version 1.3.8dev.

Copyright 2802 by Derick Rethans, IDI Media Solutions.

(init ttpd/html/ g/appl.php) bre appl.php:1l preg match |

(init /hc ttpd/html/test/xdebug/appl.php) run
Starting program home/httpd/ f ‘xdebug/appl.php
Breakpoint, search _dir('/home/httpd’
at /home/shttpd/html/test/xdebug/appl.php:20
if (!in_array($file, array('.
', 'derick')))
femd) bt full
#1 search_dir ('/home/httpd')
at /home/shttpd/html/test/xdebug/appl.php:20
$file = 'www.xdebug.org'
tpath = '/home/httpd’
%dirs = array ()
$dir = resource(48) of type (s

#2 search_dir ('/home')

at /home/httpd/html/tes
$file = FALSE
$path = ' "

-31-
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Input commands the same
option response_format 1

Output in 'proprietary’ XML
Easier parsing for debug clients...

o O O O

... but not for people

<xdebug><break><breakpoint><function><name>search dir</name><params=>'/home/httpd
/www.xdebug.org/html/images'</params></function><file>/home/httpd/html/test/xdeb
ug/appl.php</file><line>20</line></breakpoint><line file='/home/httpd/html/test/

no="'11"'> if ('in _array($file, arr
proc', 'derick'))) {</line></break></xdebug>

-32-
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0 Input commands as "command line parameters’
0 property_get -n $foo->property -d 2 -i 81
0 Output data as documented XML.:

data_l ength

[ NULL]

<response command="conmand_nane" transaction_id="transaction_id"/>
[ NULL]

Cross-language: PHP, Python, Perl, Tcl, XSLT
Supported in Xdebug 2

Client implementation in Maguma Studio 2,
ActiveState's Komodo

-33-
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These Slides: http://pres.derickrethans.nl|

Xdebug site: http://xdebug.ord

DBGp specification: http:/xdebug.org/docs-dbgp.phd
PHP: http://www.php.nef

Questions?: derick @xdebug.ord
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