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1 The Next Generation:
mod _perl 2.0
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1.1 About

e Why rewrite?

e What's new in Apache 2.0

e What's new in Perl 5.6.0 - 5.8.0
e What's new in mod_perl 2.0

e Installing mod_perl 2.0

e Configuring mod_perl 2.0

e Migrating from 1.0 to 2.0
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e New Phases

e Protocol Handlers

e Filter Handlers
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Thank you:

ticketmaster

for sponsoring my work on mod_perl for the 2nd year!

TicketMaster rules!!!
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1.2

e To make things simple here and in the new docs:

Versioning Convention

e mod_perl:

o mod_perl 1.0 (not mod_perl 1.xx)

o mod_perl 2.0 (not mod_perl 2.0.xx)

e Apache:

o Apache 1.3

o Apache 2.0
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1.3 Which mod_perl Version Do |

Run

% perl -MApache2 -Nhwd perl -le "print nod perl->VERSI ON
1.9910

% per | -Mod _perl -le "print nod perl->VERSI ON
1.2701
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1.4 Why the 2.0 Rewrite?

e Too patchy (6 years!), backward compatibility with:

o Apache 1.3.0 - 1.3.27
o Perl 5.003 -5.8.0
e mod_perl 2.0 starts afresh with:
o Apache 2.0 (incompatible with Apache 1.3)
o Perl 5.6.1 (has semi-thread-safe Perl Interpreters)

o Threaded mpms: 5.8.0 (really thread-safe)
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A new build system autogenerates the code used to
o autogenerates the code that is used to ...
0
o which generates the final code ...
o ...and it all works

e Automatically supports new Apache APIs
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1.4.1 Apache::Test

e The mod_perl 2.0 core:

nmake t est

All tests successf ul

Fil es=126, Tests=653, 166 wal |l cl ock secs. .. #
cd ModPerl - Regi stry && nake test

All tests successful.
Fil es=10, Tests=51, 18 wall cl ock secs...

 Any Perl module needing mod_perl 1.0 or 2.0
 Any Apache module (both 1.3 and 2.0), PHP, Python, C...

e Already used by httpd-test to test Apache 1.3 and 2.0!!!
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1.5 New in Apache 2.0

e APR - Apache Portable Runtime

e Multi Processing Model modules (MPMSs).

o processes: prefork

o threads: worker, leader, perchild...

o 0S: mpmt_0s2, netware, winnt, beos...
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EApache/mod perl 2.0
Server Lifecycle
StartUp OpenLogs
and \/ Rezstart
Contig PostConfig
V
Create processes/threads (+ChildInit)
Jonnectio Jonnectiol Jonnectio
Loop Loop
Server Shutdown (+ChildEsxit)
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Protocol Modules (HTTP, POP3, SMTP...)

Zpache/mod perl 2.0 Connection Processing

Client <
Eequest Fesponse
PreConnection = ProcessConnection
/
| V
Connection| | Connection

E Input Sutput

| Filters Filters
4
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/O Filtering

EApache/mod perl 2.0

HTTP Request \
Lifecycle HTTP Y| PostReadRequest

Requeat;y
Cycle / J— Trans

| HeaderParser

o 'I.—- Access

477 H authen

24 7 1 authz

Cleanup — .} Type
ch —%’..-.‘ ................... l.\.f Fl:mp
<
Response >
K
: 1 Doou-
Connection Request Request Connection ment
Input Input cutput output
Filters Filters Filters Filters
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Bucket Brigades

Apache 2.1 A — Removed buckets
Bucket Brigades Original buckets
- — =Ingerted buackets
= .
____________ | \_/ | | ol
N WaW \J \_/
- \/ \J
5 A -
\ ] § | :q
1 ! i | |
| WU YUY
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New in Apache 2.0:
e Parsed Configuration Tree
e New Hook Scheme (Flexible, Order-able)

e Optional Functions
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1.6 New in Perl m/5\.(6|8)\.\d/

e Thread-safe Interpreter (5.8.0) via perl_clone()
e Subroutine attributes:

sub handler : FilterRequest Handl er {
e CORE: : GLOBAL: : subs overriding CORE: :

e PerllO layers => APR: : Perl |1 O

open ny $fh, "< APR', $file, %r;

e [18n: Unicode, UTF...
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e Safe signal handling (5.8.0)

Large file support (files > 2 gigabytes)

XSLoader , a lighter alternative to DynalLoader
e fine tuned warnings control:
use warni ngs FATAL => "all’;

e Lots of performance enhancements. Though threads slow
things down, if enabled w/o a need.

e Numerous memory leaks and bugs were fixed
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1.7 New In mod_perl 2.0

e All the new Apache 2.0 and Perl 5.6.0+ features

e Plus its own new features
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1.7.1 Threads Support

e Thread Interpreters Pool

e scalar @perl_interpreters != scalar @apache_threads

o no need for front-end/back-end separation
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e Two classes of interpreters: parent and clone
e parent: preload modules and perl_clone() clones
e clones: do the real work
o mutable data is copied by the clone
o read-only data such as the syntax tree is shared

o clone pools are FIFO => memory re-use
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1.7.2 Thread-safety

e Manipulating Perl data is thread-safe (5.8.0)

push(), map(), chonp(),

e The rest, depends on the underlying implementation
|l ocaltine(), readdir(), srand(),

e Thread-safe but Process-scoped

chdir(), umask(), chroot(),

e See perlthrtut(3)
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1.7.3 Perl interface to the APR and
Apache APIs

e Apache:: API, which handles issues specific to the web
server.

e APR: : API, which implements a portable and efficient API to

handle generically work with files, threads, processes, shared
memory, etc.

e APR : API, can be used outside of Apache as well.

% perl -MApache2 -MAPR -l e 'use APR : Tabl e; use APR : Pool; \
$tabl e = APR : Tabl e: : make( APR: : Pool - >new, 2);’
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1.7.4 Other New Features

e Protocol modules

e Simplified stream-oriented filtering API

e etc...
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1.7.5 Optimizations

e Inlined { Apache| APR| ModPer | }/*. xs calls

e Use of Apache Pools for memory allocations
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1.8 MPMs and Performance

e Performance may depend on the used mpm

e Nevertheless: CPAN modules should work with any mpm if
possible
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1.8.1

Memory footprint

prefork mpm:

e same as mod_perl 1.0, relying on shared memory

e The APl is spread across many DSO modules

o loading only the needed modules speeds up the startup

o saves some memory (not much)

e easy to limit memory usage, Apache: : Si zeLim t, etc.
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threaded mpm:
e (OS-level memory sharing is not applicable for threads
o put Perl interpreters share the opcode tree

o result: memory usage doesn’t grow with time the same
way

 FIFO Interpreter pools, optimal usage

o e.g. can run 2 Perl interpreters to run only trans handler
with 256 static threads! no more need for the frontend
server.

e Limiting memory usage is under question (GQ thread?)
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1.8.2 DataBase Connection Pooling /

Apache::DBI

e prefork - works as in mod_perl 1.0

e threaded - same, plus DBI::Pool will allow sharing across

threads of the same process
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1.9 Installing mod _perl 2.0 and

ItS prerequisites

e (et the stable sources

o mod_perl 2.0 from |http://perl.apache.org/dist/.

o Apache 2.0 from

http://httpd.apache.org/dist/|

o Perl 5.8.0 from |http://cpan.org/srci|
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http://perl.apache.org/dist/
http://httpd.apache.org/dist/
http://cpan.org/src/

1.9.1 |nstalling Apache

% cd httpd-2.0.xx
% ./configure --prefix=/honme/httpd/ httpd-2.0 --wth-npnmeprefork
% make && nmake install
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1.9.2 |Installing Perl

e Perl:

% cd perl-5.8.0
% ./ Configure -des -Dprefix=$HOVE/ perl/perl-5.8.0 -Duset hreads

e Do not add -Duset hreads if you dont plan on using
threads!

% make && nmake test && nake 1 nstall

e Prerequisites

% $HOVE/ per | /perl-5.8.0/bin/perl -MCPAN -e ’'install ("LW")’
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1.9.3 |Installing mod_perl 2.0

% cd nod _perl-2.0.x
% per|l Makefile. PL MP_AP PREFI X=/ hone/ stas/src/ httpd-2.0.xx
% nmake && nmake test && nmke install

e If make test fails complete a bug report and send it to the
mod_perl list. Start with the template:

% np2bug > bug report.txt

%t/ REPORT > bug report.txt
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1.9.4 Binaries

e Apache 2.0 binaries:

Perl 5.6.1 or 5.8.0 binaries: |http://cpan.org/ports/index.htmi,

http://httpd.apache.org/dist/binaries/,

e mod_perl 2.0 (only win32) by Randy Kobes:

http://perl.apache.org/download/binaries.html
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1.10 Configuring mod_perl 2.0

e DSO:

LoadMbodul e perl nodul e nodul es/ nod perl. so

e Static: nada
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1.10.1 /Accessing 2.0 Modules

e mod_perl 2.0 Perl libs go to Apache2/

e Adjust @ NC. Originally:

fusr/libl/perl5/site perl/5.8.0/1686-1inux-thread-nulti #
e Load Apache2.pm:
use Apache2 ();

e Now @ NC is:

fusr/libl/perl5/site perl/5.8.0/1686-1inux-thread-nulti/Apache2
fusr/libl/perl5/site perl/5.8.0/i1686-1inux-thread-nulti
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1.10.2

use Apache2 ();
# use Apache::conpat (); # 1.0 conpat

PerlRequire’d Startup File

# preload all np2 nodul es
# use ModPerl :: Met hodLookup;
# ModPer | : : Met hodLookup: : prel oad_al | _nodul es();

use

use

use
use
use

use
use
use
use

use

lib gw(/ home/ httpd/perl);

ModPerl:: Uil (); #for CORE:: GLOBAL: :exit

Apache: :
Apache: :
Apache: :

Apache:
Apache:
Apache:
Apache: :

Request Rec ();
Request1 O ();
Request Util ();

. Server ();
cServerUtil ();
. Connection ();

Log ();

APR: : Tabl e ();
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use ModPerl::Registry ();

use Apache::Const -conpile => ':comon’;
use APR: : Const -conpile => "' :comon’;
1;
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1.10.3 Perl’s Command Line
Switches

e Perl Sw t ches passes any Perl switches

e e.g., enable warnings and taint checking:
Perl Sw t ches -wrl

e adjust @ NCvalues:

Perl Swm tches -1/ hone/ st as/ nodper |
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1.10.4 mod perl 2.0 Core Handlers

<Location /perl>

Set Handl er perl -scri pt

Per| ResponseHandl er ModPer |
</ Locati on>

<Location /perl 2>

Set Handl er nodper |

Per| ResponseHandl er ModPer |
</ Locati on>

.. Registry

.. Registry
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1.10.5 ["perl-script”

Set Handl er perl -scri pt

e Asinmod perl 1.0

e Unless setto - A obal Request assumes
Per| Opti ons +d obal Request
e Unless set to - Set upEnv assumes

Per| OQpti ons +Set upEnv
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e Tied STDI Nand STDOUT

ny $line = <STDI N>
print "Dahuuuuut!";

e 0n each request restores YENV, @ NC, $/, STDOUT's $| and
END blocks
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1.10.6 "'modperl"

Set Handl er nodper |

e calls the Per | *Handl er 's callback func.

e sets MOD_PERL, GATEWAY | NTERFACE, PATH and TZ env
vars.

e No tied IO handles:

$r->read($line, $len, $offset);
$r->print (" Dahuuuuut!'");
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1.10.6.1 A Simple Response Handler Example

e Printout environment variables ala per | - scri pt core

handler

Per| Modul e MyApache: : Print Envl
<Location /print_envl>
Set Handl er perl -scri pt

Per| ResponseHandl er MyApache: : Print Envl

</ Locati1 on>
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package MyApache:: Print Envli;

use
use

use
use
use

sub

—

strict;
war ni ngs;

Apache: : RequestRec (); # for $r->content_type
Apache: : Request 1 O (); # for print

Apache: : Const -compile => "K' ;
handl er {
ny $r = shift;

$r->content type('text/plain’);
for (sort keys %ENV){

print "$_ => $ENV{$_}\n";
}

return Apache:: K
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e Printout environment variables ala nodper| core handler

Per| Modul e MyApache: : Print Env2
<Location /print_env2>

Set Handl er nodper |

Per| ResponseHandl er MyApache: : Print Env2
</ Locati on>
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package MyApache:: Print Env2;

use
use

use
use
use

sub

= =

Apache: : RequestRec (); # for $r->content type

strict;

war ni ngs;

Apache: : Request1 O (); # for $r->print
Apache: : Const -conpile => " K ;
handl er {

ny $r = shift;

$r->content _type(’'text/plain’);

$r - >subpr ocess_env;
for (sort keys %ENV){

$r->print("$_ => $ENV{S$_}\n");

}
return Apache: : K
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e Instead of calling:

$r - >subpr ocess_env;

e could configure the location with:

Per| Qpti ons +Set upEnv
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1.10.7 Per | Opt 1 ons Directive

e Disable mod_perl for a given Vi r t ual Host :

<MVi rtual Host ...>
Per| Opti ons - Enabl e
</ Vi rtual Host >

e Give the Vi rt ual Host its own interpreter pool.

<Virtual Host ...>
Per| Opti ons +C one
PerlInterpStart 2
Perl | nterpMax 2

</ Vi rtual Host >
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e Run different versions of the same module:

<MVirtual Host ...>

Server Nane devl

Per| Opti ons +Par ent

Perl Swm tches -M i b=/ hone/devl/I|i b/ perl
</ Vi rtual Host >

<Mirtual Host ...>

Server Nane dev?2

Per| Opti ons +Par ent

Perl Swm tches - M i b=/ hone/dev2/1i b/ perl
</ Vi rtual Host >
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e disallow certain handlers/options

<MVirtual Hst ...>
Per|l Options -Authen -Authz -Access -Sections
</ Vi rtual Host >

e Or maybe everything but the response handler:

<Virtual Host ...>
Per|l Opti ons None +Response
</ Vi rtual Host >
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e Resolve Per| *Handl er s at startup time:

Per| Opti ons +Aut ol oad
Per| ResponseHandl er MyApache: : Magi ck

e Disable the global r equest rec (Apache- >request)

<Location ...>
Set Handl er perl -scri pt
Per| Opti ons -d obal Request

</ Locati on>
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e s/PerlSendHeader On/PerlOptions +ParseHeaders/
e Merge Handlers

Per | Fi xupHandl er MyApache: : Fi XupA
<Location /inside>

Perl| Opti ons +MergeHandl ers

Per | Fi xupHandl er MyApache: : Fi xupB
</ Locati on>

e s/PerlSetupEnv Off/PerlOptions -SetupEnv/
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1.10.8 [Threads Mode Specific
Directives

e PerllinterpStart

e Perll nterpMax

e PerllnterpM nSpare
e PerllnterpMaxSpare

e PerllnterphMaxRequests
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Perl | nt er pScope:
e Use for the lifetime of the request (default):
Perl | nt er pScope request
e Use a separate interpreter in subrequests:

Per| | nt er pScope subrequest

e Use a separate interpreter for each handler:

Perl | nt er pScope handl er
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1.10.9 Retrieving Server Startup
Options

% ht t pd - DONE_PROCESS

e Retrieve:

| f (Apache::exists_config_define("ONE_PROCESS")) {
print "Running in a single node";

}
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1.11

e Several new phases were added in Apache 2.0

New Apache Phases
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1.11.1 [Server Configuration
(Startup) Phases

e Perl OpenLogsHandl er

e Perl| Post Confi gHandl er
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EApache/mod perl 2.0
Server Lifecycle
StartUp OpenLogs
and \/ Rezstart
Contig PostConfig
V
Create processes/threads (+ChildInit)
Jonnectio Jonnectiol Jonnectio
Loop Loop
Server Shutdown (+ChildEsxit)
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1.11.2 Connection Phases

e Perl PreConnecti onHandl er

e Perl ProcessConnecti onHandl er
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Zpache/mod perl 2.0 Connection Processing

Client <
Eequest Fesponse
PreConnection = ProcessConnection
N\
| V
Connection| | Connection

E Input Sutput

| Filters Filters
Y
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1.11.2.1 Per | PreConnecti onHandl er

e The pre _connection phase happens just after the server
accepts the connection, but before it is handed off to a
protocol module to be served.

e |t gives modules an opportunity to modify the connection as
soon as possible and insert filters if needed.

e The core server uses this phase to setup the connection
record based on the type of connection that is being used.

e mod_perl itself uses this phase to register the connection
iInput and output filters.
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e Can run Apache:: Rel oad at this phase for non-HTTP
protocol modules
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Block by IP example:

package MyApache: : Bl ockl P2; #
use Apache: : Connection ();

use Apache:: Const -conpile => gw FORBI DDEN OK) ;

ny %ad_ips = map {$_ => 1} gw(127.0.0.1 10.0.0.4);

sub handl er {
nmy Apache:: Connection $c = shift;

ny $ip = $c->renvte_ip;

i f (exists $bad_ips{$ip}) {
warn "IP $ip is bl ocked\n";
return Apache: : FORBI DDEN;

}

return Apache: : OK;

—
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e Configuration
Per| PreConnecti onHandl er MyApache: : Bl ockl P2
e Apache simply drops the connection if the IP is blacklisted

e AImost no resources are wasted
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1.11.2.2 Per| ProcessConnecti1 onHandl er

e The process_connection phase is used to process incoming
connections.

e Only protocol modules should assign handlers for this phase,
as it gives them an opportunity to replace the standard HTTP

processing with processing for some other protocols (e.g.,
POP3, FTP, etc.).

e Protocol modules can work:
o directly with a socket, filters don’t work

o manipulating bucket brigades, filters work
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1.11.2.2.1 MyApache::Eliza Protocol Module

e An example of a protocol working directly with a socket

e Very simple implementation, but cannot use filters
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e Configuration:

Li sten 8084
<Virtual Host default :8084>

Per| Modul e MyApache: : Eli za

Per| ProcessConnecti onHandl er MyApache: : Eli za
</ Vi rtual Host >
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package MyApache:: Eli za; #

use strict;
use warni ngs FATAL => "all’;

use Apache: : Connection ();
use APR: : Socket ();

requi re Chatbot:: Eliza,;
use Apache:: Const -conpile => 'K ;
use constant BUFF LEN => 1024,

ny $eliza = new Chatbot:: Eliza;
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sub handl er {
my Apache: : Connection $c

= shift;

ny APR : Socket $socket = $c->client socket;

ny $buff;

ny $l ast = O;

while (1) {
ny($rlen, $w en);
$rlen = BUFF_LEN;
$socket - >recv($buf f,
last if $rlen <= 0;

# \r 1s sent iInstead

$buff = $eliza->transform S$buff )

$socket - >send( $buf f,
| ast if $last;

}
Apache: : CK;

=

$rlen);

of \nif the client is talking over telnet
$buff =~ s/[\r\n]*$//;
$last++ if $buff =~ /good bye/i;

"\'n\n";
| engt h $buff);

The Next Generation: nod_perl 2.0

Slide 72

St as Beknan




e« And we give it a whirl:

% tel net | ocal host 8084 #
Trying 127.0.0.1...

Connected to | ocal host. | ocal domain (127.0.0.1).

Escape character is ""]".

Hell o Eliza

How do you do. Pl ease state your problem

Well, emails take over nmy work day.
Is it inportant to you that your work day?

Yes, because | want to have a life too!
Wiy don’t you tell nme a little nore about this.

|’ m not sure you know what life is
We were discussing you -- not ne.

That’s true. But it’'s because of prograns |ike you we programers have no life.
You' re not really tal king about ne -- are you?

Yes |’ mtal king about you!
Pl ease go on.

Sorry, Eliza, nmy day is over again, have to | eave now. good bye.
Your day is over again?

Connection closed by foreign host.
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1.11.2.2.2 MyApache::Eliza2 Protocol Module

e An example of a protocol working directly with bucket
brigades

e More complicated implementation, but can use filters

e Here we use a lowercase output filter that lowers the case of
the response sent by Eliza.
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package MyApache:: Eli zaZ2; #

use strict;
use warni ngs FATAL => "all’;

use Apache: : Connection ();
use APR : Bucket ();

use APR: : Brigade ();

use APR :Util ();

requi re Chatbot::Eliza;

use APR : Const -conpile => gw SUCCESS ECF);
use Apache:: Const -conpile => gw OK MOCDE _GETLI NE) ;

nmy $eliza = new Chatbot:: Eliza;

The Next Generation: nod perl 2.0 Slide 75 St as Beknan




sub handl er { #
nmy Apache: : Connection $c = shift;

ny $bb_in = APR : Bri gade->new $c- >pool, $c->bucket _all oc);
ny $bb_out = APR : Bri gade->new( $c- >pool, $c->bucket _all oc);
ny $l ast = O;

while (1) {

ny $rv = $c->input _filters->get brigade($bb_in,
Apache: : MODE_CGETLI NE) ;

i f ($rv !'= APR : SUCCESS or $bb _in->enpty) {
my $error = APR :strerror($rv);
unl ess ($rv == APR : EOF) {
warn "[eliza] get brigade: $error\n";
}
$bb_i n- >dest r oy;
| ast ;
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while (!$bb in->empty) { #
my $bucket = $bb_in->first;
$bucket - >r enove;

| f ($bucket->is _eos) {
$bb_out - >i nsert _tail ($bucket);
| ast ;

}

ny $dat a;
ny $status = $bucket - >read($dat a) ;
return $status unless $status == APR : SUCCESS,

i f ($data)
$data =~ s/[\r\n]*$//;
$last++ i f $data =~ /good bye/i;
$data = $eliza->transforn( $data ) . "\n\n";
$bucket = APR : Bucket - >new( $dat a) ;

}

$bb_out ->i nsert _tail ($bucket);
}

my $b = APR.: Bucket::flush create($c->bucket alloc);
$bb_out->insert _tail ($b);
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$c->out put _filters->pass_brigade($bb out);
last if $l ast;

}

Apache: : CK;

The Next Generation: nod perl 2.0 Slide 78 St as Beknman




use base gw Apache::Filter); #
use constant BUFF LEN => 1024,

sub | owercase : FilterConnectionHandl er {
ny $filter = shift;

while ($filter->read(ny $buffer, BUFF_LEN)) {
$filter->print(lc $buffer);

}

return Apache: : OK;
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e Configuration

Li sten 8085
<Virtual Host default :8085>

Per| Modul e MyApache: : Eli zaZ2

Per| ProcessConnecti onHandl er MyApache: : Eli za2

Per| Qut put Fi |l ter Handl er MyApache: : El i za2: . | ower case
</ Vi rt ual Host >
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1.11.3 Request Phases

e Perl| ResponseHandl er
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EApache/mod perl 2.0
HTTP Request \
Lifecycle HTTP Y| PostReadRequest

Requeat;y
Cycle / J— Trans

| HeaderParser

o 'I.—- Access

£ # 7 1 authen
~" - Authz
Cleanup — .} Type
ch —%’..-.‘ ................... l.\.f Fl:mp
<
Response >
>
: . Doou-
Connection Request Request Connection ment
Input Input cutput output
Filters Filters Filters Filters
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1.11.4 I/O Filtering Phases

e PerllnputFilterHandl er

e Perl QutputFilterHandl er
e mod_perl provides two interfaces to filtering:
o a direct mapping to buckets and bucket brigades

o and a simpler, stream-oriented interface
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e mod_perl can do connection and request filtering.
e (Apache supports several other types)
e subroutine attributes set the filter type

sub handler : FilterRequest Handl er { ... }
sub handler : FilterConnectionHandler { ... }
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1.11.4.1 Perl I nput Fi | t er Handl er

e poor man’s s/IGET/HEAD/ rewrite

e The handler looks for data like:
CET /perl/test.pl HITP/ 1.1
e and turns it into:

HEAD /perl/test.pl HITP/ 1.1
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package MyApache: : | nput Fi | t er GET2HEAD,;

use
use

use

use
use
use
use

use
use

strict;
war ni ngs;

base gw( Apache::Filter);

Apache: : Request Rec ();
Apache: : Request 1 O ();
APR: : Bri gade ();
APR: : Bucket ();

Apache: : Const -compile => "K' ;
APR: : Const -conpile => ':comon’;
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sub handler : FilterConnecti onHandl er {
ny($filter, $bb, $node, $bl ock, $readbytes) = @;

ny $c = $filter->c;
ny $ctx_bb = APR : Bri gade- >new $c- >pool, $c->bucket all oc);

ny $rv = $filter->next->get_brigade($ctx_bb, $node, $bl ock, $readbytes);

return $rv unl ess $rv == APR : SUCCESS;

while (!$ctx bb->enmpty) {
ny $bucket = $ctx_bb->first;
$bucket - >r enove;

i f ($bucket->is_eos) {
$bb- >i nsert tail ($bucket);
| ast ;

}

ny $dat a;
ny $status = $bucket - >read( $dat a) ;
return $status unless $status == APR : SUCCESS;

i f ($data and $data =~ s|~GET| HEAD|) {
$bucket = APR: : Bucket - >new( $dat a) ;

}

$bb->i nsert tail ($bucket);
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Apache: : CK;

= =
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Li sten 8005
<Vi rtual Host _default :8005>
Perl I nput Fi |l ter Handl er +MyApache: : | nput Fi | t er GET2HEAD

<Location />
Set Handl er nodper |
Per | ResponseHandl er +MyApache: : Request Type
</ Locati on>
</ Vi rtual Host >
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1.11.4.2 Per| Qut put Fi | t er Handl er

e A stream oriented output filter

e MyApache: : ROT13 implements the simple Caesar-cypher
encryption

* so that "mod_perl 2.0 rules!" becomes "zbq_crey 2.0 ehyrf!"

% perl -le 'print length join "", "a" .. "z"’
26

e therefore the ROT13 encryption is self-inverse,

e s0 the same code can be used for encoding and decoding
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package MyApache: : ROT13;

use
use
use
use
use

use

sub

=

strict;

Apache: : Request Rec ();
Apache: : Request | O ();
Apache::Filter ();

Apache: : Const -compile => "K' ;
constant BUFF LEN => 1024;
handl er {

ny $filter = shift;

while ($filter->read(ny $buffer, BUFF_LEN)) {
$buffer =~ y/ A-Za-z/ N-ZA- Vh-za-m ;
$filter->print($buffer);

}

return Apache: : OK;
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Configuration:

Per | Modul e MyApache: : ROT13
Alias /perl-rotl13/ /home/httpd/ perl/
<Location /perl-rot13>

Set Handl er perl -scri pt

Per| ResponseHandl er ModPerl :: Regi stry
Per| Qut put Fi | t er Handl er MyApache: : ROT13

Opt 1 ons +ExecCd
#Per| Opti ons +Par seHeaders
</ Locati on>
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1.12 Migrating from mod_perl 1.0
to mod_perl 2.0

e Several configuration directives were renamed or removed.

e Several APIs have changed, renamed, removed, or moved to
new packages.

e Certain functions while staying exactly the same as in
mod_perl 1.0, now reside in different packages.
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1.12.1 [The Shortest Migration Path
from 1.0

use Apache2;
use Apache: :conpat;

e Apache2.pm helps to have 1.0 and 2.0 code coexist by
Installing modules with the same name into different dirs.

e Certain Configuration directives and APIs have changed
http://perl.apache. org/ docs/ 2. 0/ user/ conpat/ conpat . ht n

http://perl.apache. org/ docs/ 2. 0/ user/conpat/porting. htmn
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1.12.2

Migrating Configuration Files

Per | Handl er => Per| ResponseHandl er #
Per| SendHeader On => Perl| Qpti ons +Par seHeaders
Per| SendHeader O f => Perl Opti ons -ParseHeaders
Per| Set upEnv On => Per| Opti ons +Set upEnv
Per| Set upeEnv O f => Per| Options -SetupEnv
Per | Tai nt Check => Perl Switches -T
Per | VVr n => Per|l Switches -w
Per | FreshRest art => [/dev/null (gone)
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1.12.3 MobdPer | : : Regi st ry Family

e s/Apache::Registry/ModPerl::Reqistry/

Ali1as /perl/ [hone/httpd/perl/
<Location /perl>
Set Handl er perl -scri pt
Per| ResponseHandl er ModPerl :: Regi stry
Opt i ons +ExecCd
Perl| Opti ons +ParseHeaders
</ Locat 1 on>

e Cook your own registry with Apache: : Regi st r yCooker
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1.12.4 Method Handlers

e The ($$) prototyping doesn’'t work since some callbacks

accepts more than 2 args

package Bird;
@ SA = qw Eagl e);

sub handler : nethod {
ny($class, $r) = @;

} ,

e See the attributes manpage.
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1.12.5 Apache: : St at | NC
Replacement

e Apache: : St at | NC has been replaced by
Apache: : Rel oad, which works for both mod_ perl
generations and provides extra functionality

e To migrate simply replace:
Perl I ni t Handl er Apache: : Stat | NC
e With:

Perl I ni t Handl er Apache: : Rel oad
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1.12.6 ModPerl::MethodLookup

e Map methods to their modules

# error_|og
Can’'t | ocate object nmethod "sendfile" via package "Apache:: Request Rec"

% perl|l -MApache2 - MVvbdPerl :: Met hodLookup -e print_nethod sendfile
to use nethod 'sendfil e add:
use Apache:: Request!| O ();

% al i as | ookup "perl -MApache2 - MMbdPerl :: Met hodLookup -e print_net hod"
% | ookup sendfile
to use nethod ’'sendfile’ add:
use Apache:: Request!| O ();
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e Map modules to their methods

% perl -MApache2 - MMbdPerl :: Met hodLookup -e print_nodul e Apache: : Request| O

Modul e " Apache: : Request 1 O contains the foll owi ng XS net hods:

Met hod | nvoked on obj ect type
Bl NMODE Apache: : Request Rec
CLOSE Apache: : Request Rec
FI LENO Apache: : Request Rec
GETC Apache: : Request Rec
OPEN Apache: : Request Rec
PRI NT Apache: : Request Rec
[...]

di scard_request body Apache:: Request Rec
get _client bl ock Apache: : Request Rec
print Apache: : Request Rec
printf Apache: : Request Rec
put s Apache: : Request Rec
read Apache: : Request Rec
rflush Apache: : Request Rec
sendfil e Apache: : Request Rec

setup_client bl ock Apache: : Request Rec
shoul d_client bl ock Apache:: RequestRec
wite Apache: : Request Rec
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e Map objects to their methods

% perl -MApache2 - MMbdPerl :: Met hodLookup -e print_object APR : Table

(bj ects of type 'APR : Table’ can invoke the follow ng XS net hods:

CLEAR APR: : Tabl e
DELETE APR : Tabl e
EXI STS APR: : Tabl e
FETCH APR: : Tabl e
FI RSTKEY APR: : Tabl e
NEXTKEY APR: : Tabl e
STORE APR: : Tabl e

add APR: : Tabl e
cl ear APR: : Tabl e
copy APR: : Tabl e
do APR: : Tabl e
make APR: : Tabl e

mer ge APR : Tabl e
overlap APR :Table
overlay APR :Table
set APR: : Tabl e
unset APR : Tabl e
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1.12.7 How Apache: : MP3 was
Ported to mod_perl 2.0

e | started porting Apache: : MP3 version 3.03

http://search.cpan.org/CPAN/authors/id/L/LD/LDS/Apache-MP3-3.03.tar.gz
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http://search.cpan.org/CPAN/authors/id/L/LD/LDS/Apache-MP3-3.03.tar.gz

Preparations: httpd.conf
e empty to a bare minimum, then add a few things:
o Apache: : Rel oad is a must
o add the Apache: : MP3 config

o enable warnings/ taint mode
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Li sten 127.0.0. 1: 8002
#... standard Apache configuration bits omtted ... #

LoadModul e per| nodul e nodul es/ nod_perl . so

Perl Swi t ches -wT
Perl Require "/hone/httpd/ 2.0/ perl/startup.pl"”

Per | Modul e Apache: : Rel oad

Perl I ni t Handl er Apache: : Rel oad

Per| Set Var Rel oadAll Of

Per| Set Var Rel oadModul es "ModPerl ::* Apache::*"
Per| Set Var Rel oadConst ant Redef i neWar ni ngs O f

AddType audi o/ npeg nmp3 MP3

AddType audi o/ pl ayli st nBu MU

AddType audi o/ x-scpls pls PLS

AddType application/ x-o0gg ogg OGG

<Location /np3>
Set Handl er perl -scri pt
Per| ResponseHandl er Apache: : MP3
Per|l Set Var Pl aylistlmge playlist.gif
Per| Set Var StreanBase http://I1 ocal host: 8002
Per| Set Var BaseDir /np3

</ Locati on>
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Preparations: startup.pl
e keep only the bare minimum

use Apache2 ();
use lib gw/ honme/ httpd/ 2. 0/perl);
use Apache: :conpat;
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Preparations: enable warnings in Apache/MP3.pm

--- Apache/ MP3. pm ori g 2003-06-03 18:44:21. 000000000 +1000
+++ Apache/ MP3. pm 2003- 06- 03 18:44:47.000000000 +1000
@d-4,2 +4,5 @@

use strict;
+use war ni ngs;
+no warni ngs 'redefine’; # XXX: renove when done wth porting
+
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Preparations: command-line client and error_log
e Console 1. command-line client
% lynx --dunp http://1ocal host: 8002/ np3/
e Console 2: keeping the error_log open
%err2
e which expands to:

%tail -f ~/httpd/ prefork/logs/error_|og
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Porting: method handlers

[ Thu Jun 05 15:29:45 2003] [error] [client 127.0.0. 1]

Usage: Apache:: Request Rec:: new(cl assnane, c, base_ pool =NULL)
at .../ Apache/ MP3.pm | i ne 60.

e Looking at the code:

58: sub handl er ($%$) {
59: my $class = shift;

60: ny $obj = $class->new(@) or die "Can’t create object: $!'";

e referring to the 2.0 migration reference, see that methods
declaration is different

-sub handl er ($%) {
+sub handl er : nethod {
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Porting: bug in Apache

e as of 2.0.46 r->path_i nfo return ” all the time when the
location maps to an existing directory, which is how
Apache: : MP3 works.

- unl ess ($sel f->r->path_info){
+ unless ($self->r->path info eq "’ ){
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Porting: Fixing warnings

e Since | have enabled warnings, | had to take care of many
warnings. e.g. abstracting the dir _config() usage, which
returns undef when not set:

sub get config {
my $val = shift->r->dir_config(shift);
return defined $val ? $val : '’ ;

}

sub config_yes { shift->get_config(shift) !~ /$YES/ oi; }
sub config no { shift->get config(shift) '~ /$NO oi; }
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Porting: API change

e \When trying to stream a song | get:

[ Fri Jun 06 15:33:33 2003] [error] [client 127.0.0.1] Bad arg length
for Socket::unpack _sockaddr _in, length is 31, should be 16 at
...15.9.0/1686-1inux-thread-nulti/Socket.pm]line 370.

e |ooked up the reference and fixed:

- ny $r = $sel f->r;

-y ($serverport, $serveraddr) = sockaddr i n($r->connection->| ocal addr);
- ny ($renoteport, $renoteaddr) = sockaddr _i n($r->connecti on->renote_addr);
- return $serveraddr eq $renoteaddr;

+ ny $c = $sel f->r->connecti on;

+ require APR : SockAddr;

+ return $c->local addr->ip _get eq $c->renote_addr->i p_get;
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Porting: Getting rid of Apache: : conpat

use Apache2 ();
use i b gw(/hone/httpd/2.0/perl);
#use Apache::conpat ();
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Porting: Ensuring that no-one loads Apache: : conpat

--- Apache/ MP3. pm 5 2003-06-06 16:17:50. 000000000 +1000
+++ Apache/ MP3. pm 2003-06-06 16:21:14. 000000000 +1000

@»-3,2 +3,6 @@

+BEG N {
+ di e "Apache: :conpat is | oaded | oaded” if $INC’' Apache/ conpat. pmi};
+}
+
use strict;
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e and indeed something has loaded Apache: : conpat
indirectly.

--- Apache/conpat.pmorig 2003-06-03 16:11:07.000000000 +1000
+++ Apache/ conpat. pm 2003-06-03 16: 11: 58. 000000000 +1000
@-1,5 +1,9 @

package Apache: : conpat;

+BEG N {

+ use Carp;

+ Car p: : cl uck("Apache: : conpat is |oaded by");
+}

e Found the guilty party: CGl.pm 2.89. Updated to 2.93 - the
problem has gone
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Porting: ModPerl::MethodLookup

e startup.pl

use Apache2 ();

use |ib gw(/ hone/ httpd/ 2.0/ perl);

{
package ModPer| :: Met hodLookupAut o;
use ModPerl :: Met hodLookup;

use Carp;
sub handl er {
# | ook inside nod _perl:: Apache:: APR : MdPerl:: excluding DESTROY #
my $skip = '~(?! DESTROYS$' ;
*UNI VERSAL: : AUTOLOAD = sub {
nmy $met hod = $AUTCLOAD;
return i f $nmet hod =~ / DESTROY/;
ny ($hint, @mwodul es) =
ModPer | : : Met hodLookup: : | ookup_net hod( $net hod, @);

$hint ||= "Can’t find nmethod $AUTOLOAD';
croak $hint;
b
return O;
}
}
1,
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e httpd.conf:

Per| Chi |l dl ni t Handl er ModPer | : : Met hodLookupAut o

e restart the server:

[Fri Jun 06 16:28:32 2003] [error] failed to resolve handl er ‘ Apache:: MP3’
[Fri Jun 06 16:28:32 2003] [error] [client 127.0.0.1] Can’t | ocate

obj ect nethod "boot" via package "nod perl" at .../ Apache/ Constants. pm
line 8. Conpilation failed in require at .../Apache/ MP3.pmline 12.

e Fix: use the new module

-use Apache: : Constants gqw(: conmon REDI RECT HTTP_NO CONTENT DI R MAG C TYPE HTTP_NOT_MODI Fl ED);
+use Apache:: Const -conpile => gw: common REDI RECT HTTP_NO_ CONTENT
+ DI R_MAG C TYPE HTTP_NOT_MODI Fl ED) ;
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e Adjust constants, automatic:

% perl -pi -e "s/return\s(OK| DECLI NED| FORBI DDEN| \
REDI RECT| HTTP_NO CONTENT| DI R_ MAG C TYPE| \
HTTP_NOT_MCDI FI ED) / return Apache: : $1/ xg’ Apache/ MP3. pm

and manual:

push(@lirectories,$d) if !$seen{$d}++ && $m nme eq DI R_MAG C _TYPE;
+ push(@lirectories,$d) if !$seen{$d}++ & & $m ne eq Apache:: DI R_MAG C TYPE;
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e the next error Is:

[Fri Jun 06 17:28:00 2003] [error] [client 127.0.0. 1]
Can’t | ocate object nethod "header in" via package
"Apache: : Request Rec" at .../ Apache/ MP3. pm | i ne 85.

e go to the reference, find that the APl have changed:

$r - >header _i n( $f 00) ; =>  $r->headers_in->{3$f oo};
$r - >header _out (foo => $bar); =>  $r->headers_out->{foo} = $bar;
e FIX:

% perl -pi -e 's|header_in\((.*?)\)|headers_in->{$1}| g Apache/ MP3. pm
% perl -pi -e 's|header _out\((.*?)\s*=>\s*(.*?)\);| headers_out->{$1} = $2;| g Apache/ MP3. pm
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e Next error:

[ Fri Jun 06 18: 36: 35 2003] [error] [client 127.0.0. 1]
to use nethod ' FETCH add:

use APR: : Table ();
at .../ Apache/MP3.pmline 85

what used to be:

[ Fri Jun 06 18:35:53 2003] [error] [client 127.0.0.1]
Can’t | ocate object nethod "FETCH' via package "APR : Tabl e"
at .../ Apache/ MP3.pm | i ne 85.

o fiX:

+use APR:.:Table ();
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e More similar errors which only require loading of the module,
ModPer | : : Met hodLookup tells me what | should load:

tuse
tuse
tuse
tuse
tuse
tuse
tuse
tuse

Apache:
Apache:
Apache:
Apache:
Apache:
Apache:
Apache:
Apache:

. Connection ();
. SubRequest () ;
. Access ();

: Request |1 O ();

. Request Uti1 | ();
. Request Rec ();
:ServerUti |l ();
: Log;
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e Next error:

[Fri Jun 06 18:40:34 2003] [error] [client 127.0.0. 1]
Don’t know anyt hi ng about nethod 'send http_ header’
at .../ Apache/ MP3.pm Il ine 498

 Find in the reference that the API has changed:

- $sel f->r->send_http_header( $self->htnml content type );
+ $self->r->content _type( $self->html content type );
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Next a problem with send_fd(), not in API, fixing:

| f($r->request ($r->uri)->content _type eq 'audi o/ x-scpls’){

- open(FILE, $r->filenanme) || return 404;
- $r->send_fd(\*FI LE);
cl ose(Fl LE);

| f($r->content _type eq ’audi o/ x-scpls’){
$r->sendfile($r->filenane) || return Apache:: NOT_FOUND;

+ + +
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e Finallyl og reasonisnow!| og _error:

- S$self->r->log _reason(’Invalid paranmeters -- possible attenpt to circunmvent checks.’);
+ $r->log error(’Invalid paraneters -- possible attenpt to circunvent checks.’)
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1.13 References

o All the iInformation can be found at:

http://perl.apache. org/ docs/
e Further Questions?
o Grab me at the corridor and demand answers

o Ask at modperl@perl.apache.org
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1.14

A shameless plug
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Programming. Administration, Performance Tips

Practical
mod_perl

O,REILLY& Sas Bekman & Eric Cholet
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