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1.1 Agenda

| will start the presetetion with a very basidntrodudion into mod_perl, 10 lineinstalation
instrudions, a simpleconfiguration and a few codexanples These should help you get your
feet wet if you are really new taod_perl.

Afterwardsl’ll talk about the machine setups most popular servers use. I'll explaincthtives

for having the light Apache and the heavy mod_perl servers satiffagent kinds of requests.

We will see the two major setups, one using squid as a front-end machine, and the other plain
Apache server witmod_proxy.

Then we will see some mod_pegsecliarities you should know about, will talk about the
modules which allows you to run your CGlI scripteatered

Afterwards I'll talk about boosing a performanceof web applicaions working with RDBMS
databases under mod_perl. We will see what modules allow us to make the work with database
faster.

Finally we will see someerfomanceimprovement tips, these should get yqurogranmers
produce moreefficient code. We will how one should measyerfomanceand DO’s and
DON'T’s to make the code run faster and use ileemory.

The are two more sections left for thest-confeencereading. The first one is a Peeference
It's talking about Perl stuff which is vemnportantto know when coding for mod_perl. And the
other one includeaddiional information about mod_perl and relatgutoducts resources. You
should use it to find your way to find the answer to dliesions that you might need to get
answered, on your way teconing a mod_perl guru or when you need some geelpl
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2 Getting Started Fast
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2.1 mod_perlin Four Slides

Each tutarial will concetrate on different aspects of running a mod_perl server and mod_perl
progranming. In case you don't know how to get started with it, or you think idgfecult task, these
slides will take away any worries you might have had when you came tatthial.

In just four slides you will be able to install acoinfigure a mod_perl server. And, of course, to write
new code and reuse thgising code undemod_perl.

The four slides (sectiongye:
® |[nstalation
® Configuration
® The “mod_perl rules” Apache::Registi§cripts

e The “mod_perl rules” Apache Peklodule

2.2 What ismod_perl?

But before we go any further, there is a chance that you don’t know what mod_perl is. So let's make a
little introdudion to mod_perl.

Evenbody knows that Perl scripts running under mod_cgi hasmnepus shortomings There are
many of them, but codeeconpilation and Perlinterpreterloading ovetheadat each request is the
hardest one tovercome

Among various attempts to improve on mod_cgi®rtomngs mod_perl has proved to be one of
the better ones and has been widely adopted by @6&lebpers Accordng to the
[http://perl.apache.org/netcrafds of January 2001 about 2 million hosts use mod_perl. Doug
MacEactern fathered the core code of this Apache module and licensed it under the Sodielzre
License.

mod_perl does away with mod_cgi’'s forking by reusing ehising child processes. In this new
model, the child process doesn’t exit anymore when it has processed a request. intexgteteris

loaded only once, when the process is started. Sincéntbpreter is persisent througtout the
process’lifetime, all code is loaded and compiled only once, the first time it is seen. This makes all
subseguentrequests run much faster becaeseryhing is already loaded and compiled. Response
processig is now reduced to running your code. This improves response times by a factor of 10 to
100,depenihg on the code beingxecuted.

Doug didn't stop here, he went and extended mod_ fgiigionality by adding a complete Perl API

to the Apache core. This makegitssble to write a complete Apache module in Perl, a feat that used
to require coding in C. From then on mod_perl enablegithgrarmerto handle all phases of request
procesmg in Perl.

The new Perl API also allows complete sem@nfiguration in Perl. This has which made the lives of
many serveadmiristrators much easier, as they could now benefit frdpmamcally geneating the
configuration, freed from hunting for bugs in hug®nfiguration files full of similar diredives for
virtual hosts and thike.
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To providebaclwardscompaitbility for plain CGI scripts that used to be run under mod_cgi, while
still benditing from a preloaded perl and modules, a few special handlers were writteia/leaaig

a differentlevel of proximity to pure mod_perlunctionality. Some take fulhdvartageof mod_perl,
while others only a partiane.

mod_perl embeds a copy of the Hatemreterinto the Apache httpd executabfgpviding complete
access to Pefflunctionality within Apache. This enables a set of mod_perl-specifiafiguration
diredives all of which start with the string Perl*. Most, but not all, of thdfedives are used to
specify handlers for various phases ofriaguest.

It might occur to you thasticking a large executable (Perl) into another large executable (Apache)
makes a very, very large program. mod_perl certainly makes $igpiicantly bigger and you will

need more RAM on yousrodudion server to be able to run many mod_perl processes, but in reality
the situation is different Since mod_perl processes requests much faster, the number of the processes
needed to handle the same request rate is much telsve to the mod_cgi approaceneally you

need slightly more memorgvailable and the speenprovementsyou will see are well worth every
megabyte of memory you cauald.

Now let's get back to thall-In-Four-Slides..

2.3 Installation

Did you know that it takes about 10 minutes to build and install a mod_perl enabled Apache server on
a computer with a pretty averagmcesorand a decent amount of system memory? It goeshike

% cd /ustr/src
% Iwp-download |nttp://www.apache.org/dist/apache x.x.Xx.tar.gz |
% Iwp-download [http:7Tperl-apache.org/dismod_perl-xxx.tar.gz_______ ]
% tar xzvf apache_x.x.x.tar.gz
% tar xzvf mod_perl-x.xx.tar.gz
% cd mod_perl-x.xx
% perl Makefile.PL APACHE_SRC-=../apache_x.x.x/src \
DO_HTTPD=1 USE_APACI=1 EVERYTHING=1
% make && make test && make install
% cd ../apache_x.x.x
% make install

That'sall!

e Of course you must replacex.x with the actual version numbers of the mod_perl and Apache
releases that youse.

e The GNUtar utility knows how tounconpressa gzipped tar archive (use th@ption).

All that's left is to add a fewonfiguration lines to ahttpd.conf an Apacheonfiguration file, start the
server and enjognod_perl.
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2.4 Configuration

Add thefollowing to theconfiguration file httpd.conf

# for Apache::Registry mode
Alias /perl/ /home/httpd/perl/

PerlIModule Apache::Registry
<Location /perl>
SetHandler perl-script
PerlHandler Apache::Registry
Options ExecCGl
allow from all
PerlSendHeader On
</Location>

This configuration causes every UR$taring with /perl to be handled by the Apache mod_perl
module. It will use the handler from the Perl modipache::Registry

2.5 The "mod_perl rules" Apache::Registry Scripts

You can write plain perl/CGI scripts just as underd_cgi:

mod_perl_rulesl.pl

print "Content-type: text/plain\r\n\r\in";
print "mod_perl rules\n";

Of course you can write them in the Apache R&t:

mod_perl_rules2.pl

my $r = shift;
$r->send_http_header('text/plain’);
$r->print("mod_perl rules\n");

Save both files under thbome/httpd/pertiredory, make them executable aneadible by server,
and issue these requests using your favbritesser:

ttp://localhost/perl/mod perl rulesl.p
tp://localhost/perl/mod perl rules2.p

In both cases you will see on tfedlowing response:

mod_perl rules!
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http://localhost/perl/mod_perl_rules1.pl
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2.6 The "mod_perl rules" Apache Perl Module

To create an Apache Perl module, all you have to do is to wrap the codenamdlar subrodine
and return the status to therver.

ModPerl/Rules.pm
package ModPerl::Rules;
use Apache::Constants;

sub handler{
my $r = shift;
$r->send_http_header('text/plain’);
print "mod_perl rules'\n";
return OK;

}
1

Create airedory calledModPerlunder one of thdiredoriesin @INGC and puRules.pninto it. Then
add thefollowing snippet tahttpd.conf

PerlModule ModPerl::Rules
<Location /mod_perl_rules>
SetHandler perl-script
PerlHandler ModPerl::Rules
</Location>

Now you can issue a requést

|nhttp://localhost/mod perl rules

and just as with oumod_perl_rules.pscripts you willsee:

mod_perl rules!

as theresponse.

2.7 Is That All | Need To Know About mod_ perl?

Definitely not!

These slides are intended to show you that you can install and start using a mod_perl server within 30
minutes ofdowroadng thesources.

There is much more to mod_perl than this, you will need to plan your study around the projects you
want toimplement Fortunately, there are many resources and lots of help fraaylableto you.

At the end of thiditorial you will find a chaptedescriling the available resources angointers to
them.
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3.1 What we will learn in this chapter

mod_periDeploymentOverview

Stardalonemod_perl Enabled Apact&erver

One Plain Apache and One mod_perl-enabled ApSeineers

Adding a Proxy Server in htifsccelerator Mode

Implemenrtations of ProxyServers

3.2 mod_perl Deployment Overview

There are severdifferentways to build,configure and deploy your mod_perl enabled server. Some
of themare:

1.

Having one binary and ore@nfiguration file (one big binary fomod_perl).

Having two binaries and twoconfiguration files (one big binary for mod_perl and one small
binary for static objects likenages.)

Any of the above plus a reverse proxy server in d&ttgeerator mode.

3.3 Standalone mod_perl Enabled ApacheServer

The first approach is tamplement a straighforward mod_perl server. Just take your plain apache

server and add mod_perl, like you add any other apache module. You continue to run it at the port it

was running before. Yoprobebly want to try this before you proceed to maephisicated and
complextecmiques

Theadvarages

Simplidity. You just follow theinstalation instrudions configure it, restart the server and you
aredone.

No network changes. You do not have to worry about wsildgional ports as we will selater.
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Speed. You get a very fast server, you seeremmousspeedup from the first moment you start
to useit.

Thedisad/artages

The process size of a mod_perl-enabled Apache server is huge (maybe 4Mb at startup and
growing to 10Mb and morelepenihg on how you use it) compared to the typical plain Apache.
Of course if memory sharing is in place, RABtjuirenentswill be smaller.

You probebly have a few tens of child processes. @tldtional memoryrequirenentsadd up in
directrelaion to the number of child processes. Your memory demands are growing by an order
of magntude but this is the price you pay for tledtional performanceboost of mod_perl.

With memory prices so cheamwalays the addiional cost is low --espeially when you
consider the dramatigerformanceboost mod_perl gives to your services with every 100Mb of
RAM you add.

While you will be happy to have these monster processes serving your scripts with monster
speed, you should be very worried about having them serve static objects such as images and
html files. Each static request served by a mod_perl-enabled server means another large process
running, compeing for system resources such as memory and CPU cycles. Thevedatad

depends on static objects request rRementer that if your mod_perl code produces HTML

code which includes images, each one will turn into another static object request. Having another
plain webserver to serve the static objects solveautipteaant obstale. Having a proxy server

as a front end, caching the static objects and freeing the mod_perl processes from this burden is
anothersoluion. We will discuss botlhelow.

Anotherdrawbackof this approach is that when serving output to a client with asbonedion,

the huge mod_perl-enabled server process (with all of its system resources) will be tied up until
the response is completely written to the client. While it might take arfidlisecondsfor your

script to complete the request, there is a chance it will be still busy for some number of seconds
or even minutes if the request is from a slamnedtion client. As in thepreviousdrawback a

proxy soluion can solve this problem. More on proxiater.

Proxying dynamic content is not going to help much if all the clients are on a fast local net (for
example, if you aredmiristering an Intranet.) On the contrary, it can decrepsdomance

Still, rementer that some of your Intranet users might work from home through slow modem
links.

If you are new to mod_perl, thisgsobably the best way to ggburself started.

And of course, if your site is serving only mod_perl scripts (close to zero static objects, like images),
this might be the perfect choice fgou!
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3.4 One Plain Apache and One mod_perl-enabled Apache
Servers

As | have mentioned before, when running scripts under mod_perl, you will notice that the httpd
processes consume a huge amount of virtual memory, from 5Mb to 15Mb and even more. That is the
price you pay for thenomousspeedmprovementsunder mod_perl. (Again -- shared memory keeps

the real memory that is being used much smaller

Using these large processes to serve static objects like images addd¢umentsis overkill. A better
approach is to run two servers: a very light, plain apache server to serve static objects and a heavier
mod_perl-enabled apache server to serve requests for dyfigménted objects (ak&Gl).

From here on, | will refer to these two servershépd_docs (vanilla apache) anthttpd_perl
(mod_perl enabledpache).

Theadvartages

The heavy mod_perl processes serve only dynamic requests, which allodeptbgnent of
fewer of these largservers.

MaxClients , MaxRequestsPer Child and relategparaneterscan now beoptimally tuned
for both httpd_docs  and httpd_perl servers,somehing we could not do before. This
allows us to fine tune the memory usage and get a better perf@mance

Now we can run many lightweigtitttpd_docs  servers and just a few heakttpd_perl
servers.

An important note: When a user browses static pages and the base URLLinctiteon window
points to the static server, for examplép://www.nowhere.com/index.html -- all relaive
URLs (e.g.<A HREF="/main/down load .html|* >) are being served by the light plain apache
server. But this is not the case withnamcally geneatedpages. For example when the base URL in
the Location window points to the dynamic server -- (e.g.
http://www.nowhere.com:8080/perl/index.pl ) all relaive URLs in thedynamcally
geneatedHTML will be served by the heavy mod_perl processes. You must usefidified URLs
and notrelaive ones!http://www.nowhere.com/icons/arrow.gif is a full URL, while
ficons/arrow.gif is areldive one. UsingckBASE

HREF="http://www.nowhere.com/" > in thegeneatedHTML is another way to handle this
problem. Also thehttpd perl server could rewrite the requests backhtgpd _docs  (much
slower) and you still need ttaterion of the heavy servers. This is not an issue if you hidentbe

nal portimplemertations, so the client sees only one server running ongtbrt

Thedisad/artages
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An adminstration ovethead

O

The need for two sets obntroling scripts(startup/shutown) andwatctdogs

If you areprocessg log files, now youprobebly will have to merge the tweepaate log
files into one beforgrocessg them.

Just as in the one server approach, we still have the problem of a mod_perl gpecésy its
precious time serving slow clients, when fitecessg portion of the request was completed a
long time agoDeploying a proxy solves this, and will be covered in the mextion.

As with the single server approach, this is not a mdigadrantageif you are on a fast network
(i.e. Intranet). It is likely that you do not wanbaffering server in thicase.

3.5 Adding a Proxy Server in http Accelerator Mode

At the begiming there were 2 servers: one plain apache server, whiclvemalght, andconfigured
to serve static objects, the other mod_perl enaftedy heavy and configured to serve mod_perl
scripts. We named thehitpd_docs  andhttpd_perl respetively.

The two servers coexist at the same IP addrefistbying to differentports:httpd_docs listens to
port 80 (e.glhttp://www.nowhere.com/images/testhgiénd httpd_perl listens to port 8080 (e.g.

[http://www.nowhere.com:8080/perl/tes).pNote that | did not writfattp://www.nowhere.com:$€or

the first example, since port 80 is the default port for the http service. Later on, | alilhbgng the
configuration of thehttpd_docs  server to make it listen to p@L.

Now | am going to convince you that yawant to use a proxy server (in the heipceerator mode).
Theadvarnagesare:

Allow serving of static objects from the proxy’s cache (objects pheviously were entirely
served by théttpd_docs  server).

You get less I/Cactivity reading static objects from the disk (proxy serves the most “popular”
objects from RAM - of course you benefit more if you allow the proxy server to consume more
RAM). Since you do not wait for the 1/O to be completed you are able to serve static objects
muchfaster.

And the extrafunctionality provided by thehttp-accedration mode, which makes the proxy
server act as a sort of output buffer for the dynamic content. The mod_perl server sends the entire
response to the proxy and is then free to deal with other requests. The proxy sespoisible

for sending the response to the browser. So ifrthreder is over a slow link, the mod_perl server
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is not waiting around for the datanmve.

Using numbers is always mooenvindng than just words. So we are going to show a simple
example from the reavorld.

First let's explain thebbreiation used in thenetworkng world. If someone claims to have a 56
kbpsconnetion -- it means that theonnetion is of 56 killo-bits per second (~56000 bits/sec).

It's not 56 killo-bytes per second, but 7 killo-bytes per second, because 1 byte equals to 8 bits. So
don'’t let the merchants fool you--your modem gives you 7 killo-bytes per seoometion at

most and not 56 killo-bytes per second as one ntihit.

So here is the real world example. Let's look at the typical scenario with a user connected to your
site with 56Kbps modem. It means that the speed of the user’s link is 56/8 = 7KBytes per sec.
Let's assume an averageneatedHTML page to be of 42KB and an average mod_perl script
thatgeneatesthis response in 0.5 second. How many responses this script could produce during
the time it took for the output to lkeliveredto user? A simplealcdation reveals pretty scary
numbers:

42KB / (0.5 * 7TKB/s) = 12

12 other dynamic requests could be served at the same time, if we could put mod_perl to do only
what it's best atgeneating responses.

This very simple example shows us that we need only one twelfth the numb&idoén
running, which means that we will need only one twelfth of the memory (not quite true because
some parts of the code afeared).

But you know thahowadaysscripts often return pages which are blown up with javascript code
and similar, which can make them 100kb size anddtierioad time will be of the order of...
(This calcuation is left to you as aaxecise:)

Moreover many users like to open many browser windows and do many things afdomage
load files and browseagraphcally heavysites). So in the speed of 7KB/sec we have assumed
before, may in reality be 5-10 timskwer.

We are going to hide the details of the servenglemertation. Users will never see ports in the

URLs (more on that topic later). You can have a few boxes serving the requests, and only one
serving as a front end, which spreads the jobs between the servers in a way that you can control.
You canactuwally shut down a server, without the user emeticng, because the front end server

will dispatch the jobs to otheervers.

For secuity reasons, using any httpaceérator (or a proxy in httpdaccekrator mode) isessen
tial because you do not let yountemal server get directly attacked laybitrary packets from
whomever. The httpdcceerator andintemal servercommunicatein expected HTTP requests.
This allows for only your public “bastionacceerating www server to get hosed insacceshll
attack, while leaving yountemal datasafe.
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Thedisad/artagesare:

Of course there amrawbacks Luckily, these are ndunctionality drawbacks but they are more
admiristration hassle. You have another daemon to worry about, and while proxigeresslly
stable, you have to make sure to prepare proper startuphamidwn scripts, which are run at
boot and reboot asppr@riate Also, you might want to set up the crontab to ruwatchdog
script.

Proxy servers can beonfiguredto be light or heavy, the admin must decide what gives the
highestperfomancefor his application. A proxy server like Squid is light in the concept of
having only one process serving all requests. But it can appear pretty heavy when it loads objects
into memory for fasteservice.

Have | succeeded tonvindng you that you want a proxgerver?

If you are on a local area network (LAN), then the big benefit of the gsaKering the output and
feeding a slow client is gone. You gyebebly better offsticking with a straight mod_perl server in
this case.

3.6 Implementations of Proxy Servers

As of this writing, two proxyimplemertations are known to be widely used with mod_pedquid
proxy server andhod_proxy which is a part of the apache server. Let's comtiam.

3.6.1 The SquidServer

The Advartages

Caching of static objects. These are served much fastsunng that your cache size is big
enough to keep the most frequently requested objects cadhe.

Buffering of dynamic content, by taking the burden returring the contentgeneated by
mod_perl servers to slow clients, thus freeing mod_perl servers from waiting for the slow clients
to downloadthe data. Freed servamsmediately switch to serve other requests, thus your number
of required servers goes dowramaically.

Non-linear URL space / server setup. You can use Squid to play some tricks with the URL space
and/or domain based virtual sergapport.

TheDisadvanages
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Proxying dynamic content is not going to help much if all the clients are on a fast local net. Also,
a message on the squid mailing list implied that squid only buffers in 16k chunks so it would not
allow a mod_perl to completmmediatelyif the output idarger.

Speed. Squid is not very fast today when compared with the plain file based web aemilers
able Only if you are using a lot of dynamic features such as mod_perl or similar is there a reason
to use Squid, and then only if thpplication and the server are designed with cachingpimd.

Memory usage. Squid uses quite a bitnamory.

HTTP protacol level. Squid is pretty much BTTP/1.0 server, whichserpusly limits the
deploynentof HTTP/1.1 features.

HTTP headers, dates afrdsimess The squid server might give out stale pagesfusng down
streanfclient caches.(You update sormecunentson the site, but squid will still serve the old
ones.)

Stabiity. Compared to plain web servers, Squid is not the stabte.

The pros and cons presented above lead to the idea that you might want to use squid for its dynamic
contentbuffering features, but only if your server serves mostly dynamic requests. Sositudtisn,
whenperformanceis the goal, it is better to have a plain apache server serving static objects, and squid
proxying the mod_perl enabled senaarly.

3.6.2 Apache’smod_proxy

I do not think thedifferencein speed between apach@®d_proxy andsquid is relevant for most
sites, since the real value of what they ddusfering for slow clientconnetions. However, squid
runs as a single process grdbably consumes fewer system@sources.

The trade-off is that mod_rewrite is easy to use if you want to spread parts of the sitelifferess
back end servers, while mod_proxy knows how to fixregirectscontainng the back-end server’'s
idea of thlocaion. With squid you can run @diredor process to proxy to more than one back end,
but there is a problem in fixingedirectsin a way that keeps the client’s view of both server names and
port numbers in atases.

Thediffi cult case isvhere:

® You have DNS aliases that map to the same IP addressd
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® You want theredirect to port 80 and
® The server is on adiffer ent port and

® You want to keep the specific name the browser has already sent, so that it does not change
in the client’s Location window.

The Advantages

No addtional server is needed. We keep the one plain plus one mod_perl enabled apache servers.
All you need is to enablenod_proxy in the httpd_docs  server and add a few lines to
httpd.conf file.

TheProx yPass andProx yPass Reverse diredivesallow you to hide théntemal redirects
so if http://nowhere.com/modperl/ is actuwally http://local -

host :81/modperl/ , it will be absdutely trangarent to the userProx yPass redirectsthe
request to the mod_perl server, and when it gets the resptnosey Pass Reverse rewrites
the URL back to theriginal one,e.g:

ProxyPass /modperl/ |http://localhost:81/modperl/ ‘
ProxyPassReverse /modperl/ [http:/Mocalhost:8T/modperT |
o
It does mod_perl outpilouffering like squid does.
°

It even does caching. You have to produce coecttent-Length  , Last-Modi fied and
Expires  http headers for it to work. If some of your dynamic content does not change
frequently, you candramaically increasgerformanceby caching it withProx yPass.

Prox yPass happens before ttautheticaion phase, so you do not have to worry alauthen
ticaing twice.

Apache is able t@ccekrate secure HTTP requests completely, while also d@ngeerated
HTTP. With Squid you have to use extenal rediredion program forthat.

The latest (apache 1.3.6 and later) Apache pagxgératedmode is reported to be vestable.

,0)
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4 Porting from CGI Scripts and mod_perl Coding
Guidelines.
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4.1 What we will learn in this chapter
® Exposng Apache::Registrgecrets
® Soméimesit Works,Soméimesit Doesn’t
e @INCandmod_perl
® Reloadng Modules and Requirefiles
e END_and_DATA tokens
e Output from systergalls
e Terminaing requests androcesses
e die() andmod_perl
® GlobalVariablesPersisance

e Command line Switches (-w, -€tc)

4.2 Exposng Apache::Registrysecrets

Let's start with some simple code and see what can go wrong with it, detect bugs and debug them,
discusgpossble pitfalls and how to avoithem.

I will use a simple CGI script, thatitializesa $counter to 0, and prints its value to the browser
while incrementng it.

counter.pl:

use strict;
print "Content-type: text/plain\r\in\r\n";
my $counter = 0;

for (1..5) {
increment_counter();

}

sub increment_counter{
$counter++;
print "Counter is equal to $counter \r\n";

}

You would expect to see thaitput:

Counter is equalto 1!
Counter is equal to 2!
Counter is equal to 3!
Counter is equal to 4!
Counter is equalto 5!
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And that’'s what you see when you execute this script the first time. But let’s reload it a few times...
See, suddenly after a few reloads the counter doesn't start its count from 1 any more. We continue to
reload and see that it keeps on growing, but not stesiiling almost randomly at 10, 10, 10, 15,
20...Weird...

Counter is equal to 6 !
Counter is equal to 7!
Counter is equal to 8!
Counter is equal to 9!
Counter is equal to 10 !

We saw twoanomdies in this very simple scriptUnexpectedincrement of our counter over 5 and
incorsigentgrowth over reloads. Letiavedigatethisscript.

4.2.1 The First Mystery

First let's peek into therror_log  file. Since we have enabled tharningswhat we seés:

Variable "$counter” will not stay shared
at /home/httpd/perl/conference/counter.pl line 13.

The Variable "$counter” will not staysharedwarning isgeneatedwhen the script contains a named
nestedsubrotine (a named - as opposedaonynous- subrodine defined inside anothaubrouine)
that refers to #&exically scopedrariabledefined outside this nestsdbrouine. This effect is explained
in the PerRefeencesection at the end of thimndout.

Do you see a nested namgdroudine in my script? | don’t! What's going on? Maybe it's a bug? But
wait, maybe the perhtempretersees the script in differentway, maybe the code goes through some
changes before #ctually gets executed? The easiest way to check whetially happeing is to run

the script with alebugyer.

But since we must debug it when it’'s being executed by the webserver, a debugjerwon't help,
because thdebugyer has to be invoked from within the webserver. Luckily DdMacEaclkern wrote
the Apache::DB module and we will use this to debug my script. WAipache::DB allows you
to debug the codateradively, we will do itnon-inteadively.

Modify the httpd.conf file in thefollowing way:

PerlSetEnv PERLDB_OPTS "NonStop=1 Linelnfo=/tmp/db.out AutoTrace=1 frame=2"
PerlIModule Apache::DB
<Location /perl>
PerlFixupHandler Apache::DB
SetHandler perl-script
PerlHandler Apache::Reqgistry
Options ExecCGl
PerlSendHeader On
</Location>

Restart the server and issue a requesbtmter.plas before. On the surface nothing has changed--we
still see the correct output as before, but two things happenedbadkgound
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Firstly, the file/tmp/db.outwas written, with a complete trace of the code thatexasuted.

Secondlyerror_log now contains the real code that veasially executed. This is produced as a side
effect ofreporing the Variable "$counter” will not stay shareait... warning that we sawarlier.

Here is the code that wastuwally executed:

package Apache::ROOT::perl::conference::counter_2epl;
use Apache gw(exit);
sub handler {

BEGIN {
W =1;
3
W =1;

use strict;
print "Content-type: text/plain\r\n\r\n";
my $counter = 0;

for (1..5) {
increment_counter();

}

sub increment_counter{
$counter++;
print "Counter is equal to $counter \r\n";

}
}

The code in therror.log wasn't indented. I've indented it for you to stress that the code was wrapped
inside thehandler()  subrotine.

What do we learn frorthis?

Well firstly that every CGI script is cached under a package whose name is formed from the
Apache::ROOT:: prefix and the relaive part of the script's URL (perl::confer -

ence ::counter_2epl ) by replaéng all occurencesof / with :: and. with _2e. That's how
mod_perl knows what script should be fetched from the cache--each script is just a package with a
singlesubrodine namedhandler

If we were to addise diag nostics to the script we would also seeederencein the error text to
an inner (nestedyubrodine--incre ment_counter isactuwally a nestecgubrotine.

With mod_perl, eackubrouine in everyApache::Registry script is nested inside thandler
subrodine.

It's important to undestand that the inner subroudine effect happens only with code that

Apache::Registry wraps with adeclaation of the handler subrodine. If you put your code
into a library or module, which the main scrigtquire()’s or use()’s, this effect doesn’t
occur.
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For example if we move the code from the script intostii@odine run, place thesubrodinesinto the
mylib.pl file, save it in the samdiredory as the script itself antequire() it, there will be no
problem at all. (Don’t forget thg; at the end of the library or tmequire() mightfail.)

my $counter;
sub run{
print "Content-type: text/plain\r\n\r\n";
$counter = 0;
for (1..5) {
increment_counter();

}
}

sub increment_counter{
$counter++;
print "Counter is equal to $counter \r\n";

}
1

counter.pl:

use strict;
require "./mylib.pl";
run();

This solution provides the easiest and the fastest way to solve the segtediinesproblem, since all
you have to do is to move the code inteepaate file, by first wrapping the initial code into some
function that you later will call from the script and keeping teically scopedvariablesthat could
cause the problem out of tHisction.

But as a general rule of thumb, unless the script is very short, | tend to write all the eatinial
libraries, and to have only a few lines in the main scfamneally the main script simply calls the
main function of my library. Usually | call itinit() orrun() .1 don't worry about nesteslubrou
tine effects anymore (unless | create them my3elf

The sectionRemeéies for Inner Subrotines in the PerlRefeencechapter discusses othpossble
workarounds for thiproblem.

You shouldn’t beintimidatedby this issue at all, since Perl is your friend. Just keewHreings
modeOn and Perl will gladly tell yowvhereveryou have this effect, byaying:

Variable "$counter" will not stay shared at ...[snipped]

Just don'’t forget to check yoerror_log file, before going intg@rodudion!

By the way, the above example was pretty boring. In my first days of using mod_perl, | wrote a simple
userregidration program. I'll give a very simpleepresenation of thisprogram.
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use CGl;

$q = CGl->new;

my $name = $qg->param(’name’);
print_response();

sub print_response{
print "Content-type: text/plain\r\n\r\n";
print "Thank you, $name!";

}

My boss and | checked the program at deeebpmentserver and it worked OK. So we decided to
put it in produdion. Everything was OK, but my boss decided to keepchrckng by submiting vari-
ations of his profile. Imagine the surprise when aabmiting his name (let's say “The Boss” :), he
saw the response “Thank you, SBekman!".

What happened is that | tried theodudion system as well. | was new to mod_ perl stuff, and was so
excited with the speeinprovanentthat | didn’t notice the nesteslibrodine problem. It hit me. At
first | thought that maybe Apache had started to confosaetions, returning responses from other
people’s requests. | was wrongaafurse.

Why didn’t we notice this when we were trying theftware on ourdevebpment server? Keep
reading and you wilindestandwhy.

4.2.2 The SecondVystery

Let’s return to ouporiginal example and proceed with the second mystery we noticed. Why did we see
incorsigentresults ovenumepusreloads?

That's very simple. Every time a server gets a request to process, it hands it over orehitdrée
geneally in a round robin fashion. So if you have 10 htghildrenalive, the first 10 reloads might
seem to be correct because the effect we've just talked about starts to appear from the-$eeond
cdion. Subsguentreloads then retunmnexpectedresults.

Moreover, requests can appear at random enittirendon’t always run the same scripts. At any given
moment one of thehildrencould have served the same script more times than any other, and another
may never have run it. That's why we saw the strdaisvor.

Now you see why we didn’t notice the problem with the wegidration system in the example. First,
we didn't look at theerror_log . (As a matter of fact we did, but there were so maagnngsin
there that we couldn’t tell what were timeportantones and what were not). Second, we had too many
serverchildrenrunning to notice thproblem.

A workaround is to run the server as a single process. You achieve thi@king the server with the
-X paraneter (httpd  -X). Since there are no other servéehildren) running, you will see the
problem on the seconédload.

But before that, let therror_log  help you detect most of tip®ssble errors--most of thevarnngs
can become errors, so you should make sure to check every warning that is detected bygreld, and
ably you should write your code in such a way thatwasnings appear in therror_log . If your
error_log  file is filled up with hundreds of lines on every sciiipgocation, you will havediffi -
culty notidng andlocaing realprodems-and on grodudion server you’ll soon run out of disk space
if your site ispopular.
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Of course none of thearnngswill be reported if the warninnechanismis not turneddn.

4.3 Somdimes it Works, Somdimes it Doesn'’t

When you start running your scripts under mod_perl, you mightyfinaself in a situation where a
script seems to work, bgbmdimesit screws up. And the more it runs without a restart, the more it
screws up. Often the problem is easily detectablesah@ble You have to test your script under a
server running in single process mdgbdgpd  -X).

Geneally the problem is the result of using globalriables Because globalariablesdon’t change
from one scripinvocation to another unless you change them, you can find your scripts do strange
things.

4.3.1 RegularExpression Memory

Another good example is usage of tteeregular expresion modifier, which compiles a regular
expresion once, on its firsexecuion, and never compiles it again. This problem camliffecult to

detect, as aftaestaring the server each request you make will be serveddiffesient child process,

and thus the regex pattern for that child will be compiled afresh. Only when you make a request that
happens to be served by a child which has already cached the regex will you see the Gretdem.

ally you miss that. When you press reload, you see that it works (with a new, freshisrahtiyally

it doesn’t, because you get a child that has already cached the regex anceeaptle because of

the/o modifier.

An example of such a case would be: $ipat = $g->param(“keyword”);foreach( @list ) {
print if /$pat/o;}

To make sure you don’t miss these bugs always test your CGl in single proziss

4.4 @INC and mod_perl

When running under mod_perl, once the server i@lHCis frozen and cannot be updated. The only
oppotunity to temporarily modify @INCis while the script or the module are loaded and compiled
for the first time. After that its value is reset to dreginal one. The only way to chan@@INCperma
nentlyis to modify it at Apachstartup.

Two ways to alte@INCat servestartup:

In theconfiguration file. For exampleadd:

PerlSetEnv PERL5LIB /home/httpd/perl

or

PerlSetEnv PERL5LIB /home/httpd/perl:/home/httpd/mymodules
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Note that this setting will be ignored if you have Berl Taint Mode mode turnean.

In the startup file directly alter th@ INC Forexample

startup.pl

use lib gw(/home/httpd/perl /home/httpd/mymodules);

and load the startup file from tleenfiguration file by:

PerlRequire /path/to/startup.pl

4.5 Reloadng Modules and RequiredFiles

When you develop plain CGI scripts, you can just change the code, and rerun the CGI from your
browser. Since the script isn’t cached in memory, the next time you call it the server starts up a new
perl process, whiclheconpiles it from scratch. The effects of amyodificaions you've applied are
immediately present.

Thesituation is differentwith Apache::Registry , since the whole idea is to get maximperfor
mancefrom the server. By default, the server won't spend tihexkng whether any included library
modules have been changed. It assumes that they weren't, thus savingidiseaondsto stat()

the source filgmultiplied by however many modules/libraries yase() and/orrequire() in
your script.)

The only check that is done is to see whether your main script has been changed. So if you have only
scripts which do notise() or require() other perl modules gpackages there is nothing to

worry about. If, however, you argevebping a script that includes other modules, the files you
use() orrequire() aren’t checked fomodificdion and you need to dsomehing aboutthat.

So how do we get our modperl-enabled serveetogize changes in library modules? Well, there
are a couple akechmiques

4.5.1 Restaring the server
The simplest approach is to restart the server each time you apply some changedde/our

After restaring the server about 100 times, you will tire of it and you will look for otlodutions.

4.5.2 Using Apache::StatINC for theDevebpmentProcess

Help comes from thépache::StatINC module. When Perl pulls a file viequire(), it
stores the fullpatmame as a value in the global ha$hINC with the file name as the key.
Apache::StatINC looks througl6INC andimmediately reloads any files that have been updated
ondisk.
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To enable this module just add two linesittpd.conf

PerlIModule Apache::StatINC
PerlinitHandler Apache::StatINC

To be sure it really works, turn on debug mode on yimwebpmentbox by addingPerlSet Var
Stat INCDebug Onto your config file. You end up wittomehing like this:

PerlIModule Apache::StatINC

<Location /perl>
SetHandler perl-script
PerlHandler Apache::Registry
Options ExecCGl
PerlSendHeader On
PerlinitHandler Apache::StatINC
PerlSetVar StatINCDebug On

</Location>

Be aware that only the modules located@tiNCare reloaded on change, and you can ch@t¢C
only before the server has been started (in the stiligup

Nothing you do in your scripts and modules which are pulled innedhire() after server startup
will have any effect o @INC

When youwrite:

use lib gw(foo/bar);

@INCis changed only for the time the code is being parsed and compiled. When that@td6es
reset to itoriginal value.

To make sure that you have sé&®INC correctly, configure /perl-status locaion (the
Apache::Status module), fetchhttp://www.example.com/perl-status¥iaad look at the bottom
of the page, where the contents@fNCwill be shown.

Notice thefollowing trap:

While “. " is in @INGC perl knows taequire() files with pattamesgivenrelative to the current
(script)diredory. After the script has been parsed, the server doesn&niberthe path!

So you can end up with a broken entr$4iNClike this:
$INC{bar.pl} eq "bar.pl"

If you want Apache::StatINC to reload your script--mod@yNCat server startup, or use a full path in
therequire() call.
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4.5.3 Using Apache::Reload

Apache::Reload comes as a drop-ireplacenent for Apache::StatINC . It provides extra
functionality and betteflexibility.

If you wantApache::Reload to check all the loaded modules on each request, you just add to
httpd.conf

PerlinitHandler Apache::Reload

If you want to reload only specific modules when these get changed, you have a few waysito do
® Regider modulesimplicitly

Turn Off theReload All variable which isOn by default

PerlinitHandler Apache::Reload
PerlSetVar ReloadAll Off

andadd:

use Apache::Reload;

to every module that you want to be reloadedlmenge.
® Regiger ModulesExplicitly

Explicitly specify modules to be reloadedhittpd.conf

PerlinitHandler Apache::Reload
PerlSetVar ReloadModules "My::Foo My::Bar Foo::Bar::Test"

Note that these are split evhitepace but the module listhust be in quotespthemise Apache
tries to parse thparangter list.

You canregiger groups of modules using theetachaader (*).

PerlSetVar ReloadModules "Foo::* Bar::*"

In the above example all modulstaring with Foo:: and Bar:: will becomeregigered This
features allows you to assign the whole project modules tree ijpatteen.

® Using a special "touch" file

You can also set a file that you daoich(1) that causes the reloads to be performed. If you set
this, and don’touch(1) the file, the reloads don’t happen (no matter how haveggidered
the modules to beeloaded).
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PerlSetVar ReloadTouchFile /tmp/reload_modules

Now when you're happy with your changes, simply go to the command linty@e1d

% touch /tmp/reload_modules

This feature is vergonvenientin aprodudion serverenvironment but compared to a full restart,
the bendits of preloaded modules memory sharing are lost, since each child will get it's own
copy of the reloadedhodules.

4.5.3.1 Caveats

This module might have a problem wittloadng single modules that contamultiple packagesthat
all usepseudo-hashes.

46 _END__and DATA_ tokens

Apache::Registry scripts cannot contain END___or _ DATA__ tokens.

Why? Becausépache::Registry scripts are being wrapped intsabrodine calledhandler
like the script at URIperl/test.pl

print "Content-type: text/plain\r\n\r\n";
print "Hi";

When the script is being executed undpache::Registry handler, itactually becomes:

package Apache::ROOT::perl::test_2epl;
use Apache gw(exit);
sub handler {
print "Content-type: text/plain\r\n\r\n";
print "Hi";
}

So if you happen to put an END__ tag,like:

print "Content-type: text/plain\r\n\r\in";

print "Hi";

__END__

Some text that wouldn’t be normally executed

it will be turnedinto:
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package Apache::ROOT::perl::test_2epl;
use Apache gw(exit);
sub handler {
print "Content-type: text/plain\r\n\r\n";
print "Hi";
__END__
Some text that wouldn’t be normally executed

}
and you try to execute this script, you will receiveftiiwing warning:

Missing right bracket at ... line 4, at end of line

Perl cutseverything after the_ END__tag. The same applies to theDATA__ tag.

Also, rememéer that whakever applies toApache::Registry scripts, in most cases applies to
Apache::PerlRun  scripts.

4.7 Output from systemcalls

The output osystem() , exec() , andopen(PIPE,"|program™) calls will not be sent to the
browser unless your Perl wasnfiguredwith sfio

You can usdackicks as gpossble workaround:

print ‘command here;

But you're throwing perfomanceout the window either way. It's best not to fork at all if you can
avoidit.

4.8 Terminating requests andprocesses

Perl'sexit()  built-in function cannot be used in mod_perl scripts. Calling it causes the mod_perl
process to exit (which defeats the purpose of using mod_perl) Apaehe::exit() function
should be usenhstead.

You might start your scripts bgveriding theexit()  subrodine (if you useApache::exit()
directly, you will have a problem testing the script from the shell, unless yaspwpache ();
into your code.) | use thellowing code:

BEGIN {
# Auto-detect if we are running under mod_perl or CGI.
$USE_MOD_PERL = $ENV{MOD_PERL} ? 1: 0;

use subs qw(exit);

# Select the correct exit function
HEHHH R
sub exit{
$USE_MOD_PERL ? Apache::exit(0) : CORE::exit(0);
}
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Now the correcexit()  will always be chosen, whether you run the script under mod godihary
CGl or from theshell.

Note that if you run the script und@pache::Registry , The Apachefunction exit()  over-
rides the Perl core built-in function. While you seexit()  listed in the@ EXPORT _Oli6t of the
Apache packagépache::Registry doessomehing you don't see and imports thisnction for

you. This means that if your script is running under Alpache::Registry handler you don't
have to worry abougxit(). The same applies fapache::PerlRun
If you use CORE::exit() in scripts running under mod_perl, the child will exit, but neither a

proper exit nor logging will happen on the w&ORE::exit() cuts off the server'egs.

Note thatApache::exit(Apache::Constants::DONE) will cause the server to exjrace
fully, completng the loggingfunctions andprotacol requiranentsetc. ( Apache::Constants::DONE ==
-2, Apache::Constants::OK =)

If you need to shut down the child cleanly after the request was completed, use the
$r->child_termi nate method. You can call it anywhere in the code, and not just at the “end”.
This sets the value of thlaxRequestsPer Child configuration variable to 1 and clears the
keepalive  flag. After the request is serviced, the curreohnedtion is broken, because of the
keepalive flag, and the parent tells the child to cleanly quit, becMeeRequestsPer Child

is smaller than the number of requesdsved.

In anApache::Registry script you wouldlo:

Apache->request->child_terminate;

or in httpd.conf:

PerlFixupHandler "sub { shift->child_terminate }"

You would want to use the latter example only if you wanted the childrtoinate every time the
regidgeredhandler is calledProlebly this is not what yowant.

Even if you don't need to catthild_termi nate () at the end of the request if you want the
process to quiaftewards here is an example aksiging the posprocesing handler. You might do
this if you wanted to execute your own code a moment before the pouitsss

my $r = shift;
$r->post_connection(\&exit_child);
sub exit_child{
# some logic here if needed
$r->child_terminate;

}

The above is the code that is used byApache::Size Limit module whichterminatesprocesses
that grow bigger than a value yohoose.

Apache::GTopLimit (based orlibgtop and GTop.pm) is a similar module. It does the same
thing, plus you caonfigure it to terminateprocesses when their shared memory shrinks below some
spedfied size.
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4.9 die() and mod_perl

When youwrite:

open FILE, "foo" or die "Cannot open foo file for reading: $!";

in a perl script and execute it--the script wodid() if it is unable to open the file, bgbortng the
scriptexecuion, printing the death reason anditting the Perintermpreter

You will hardly find aproperly written Perl script that doesn’t have at least die€) statenentin
it, if it has to cope with system calls and tike.

A CGil script running under mod_cgi exits on d@mpldion. The Perlinterperterexits as well. So it
doesn't really matter whether tlimtermpreterquits because the script died by natural death (when the
laststateanentwas executed) or was aborted byie) statenent

In mod_perl we don’t want thiatempreterto quit. We already know that when the script completes its
chores thdntempeterwon't quit. There is no reason why it should quit when the script has stopped
because oflie(). As aresult callinglie() won't quit theprocess.

And this is how it works--when thdie()  getstriggered it's mod_perI's$SIG{__DIE__} handler
that logs the error message and calls Apache::exit() instead of CORE::die(). Thus the script stops, but
the process doesrguit.

Here is an example of suttapping code, although it isn’'t the reabde:

$SIG{__DIE__} =sub { print STDERR @_; Apache::exit(); }

4.10 Global Vari ablesPersigance

Since the child proceggenearlly doesn't exit before it has serviced several requests, glabables
persist inside the same process from request to request. This means that you must never rely on the
value of the globalariableif it wasn'tinitialized at thebegiming of the requegprocessg.

You should avoid using globafariablesunless it'simpossible without them, because it will make
codedevebpmentharder and you will have to make certain that alMdméablesareinitialized before
they are used. Usay() scopedrariableswhereveryoucan.

You should besspeially careful with Perl specialariableswhich cannot bdexically scoped. You
have to uséocal()  instead.

4.11 Command line Switches (-w, -T etc)

Normally when you run perl from the command line, you have the shell invoke it with
#!/bin/perl (someimesreferred to as the shebang line). In scripts running under mod_cgi, you
may use peréxecuion switchargumentsas described in thgerlrun  manpage, such aw/, -T or

-d . Since scripts running under mod_perl don’t need the shebang line, all switches-exeept
ignored by mod_perl. This feature was added foa@ward compaibility with CGl scripts.
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Most command line switches have a specalable equivalent which allows them to be set/unset in
code. Consult thperlvar manpage for mordetails.

4.11.1 Warnings

There are three ways to enablarnngs

e [ocally to ablock

34

This code turnsvarrings modeOn for the scope of thielock.

{
local "W = 1;
# some code

}

# $"W assumes its previous value here

This turns itOff:

{
local $"W = 0;
# some code

}

# $"W assumes its previous value here

Note, that if you forget thiocal opetor this code will affect the chilgrocessg the current
request, and all theubsguentrequests processed by that chilius

$"W = 0;

will turn thewarnings Off, no mattewhat.

If you want to turnwarnings On for the scope of the whole file, as in {hieviousitem, you can
do this byadding:

local $"W = 1;

at thebegiming of the file. Since a file igffedively a block, file scope behaves like a block’s
curly brace§ } andlocal $"Wat the start of the file will beffedive for the whol€file.

Globally to all Processes

Setting:

PerlWarn On

in httpd.conf will turn warnngsOn in anyscript.
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You can then fine tune your code, turningrnings Off andOn by setting theb W variablein
your scripts.

e |ocally to ascript

#!/usr/bin/perl -w

will turn warnings On for the scope of the script. You can turn th@ffi andOn in the script by
setting theb"Wvariableas notedbove.

While having warning mode turnéoin is essetial for adevebpmentserver, you should turn glob-

ally Off in aprodudion server, since, for example, if every served reqgeseatesonly one warning,

and your server serves millions of requests per day, your log file will eat up all of your disk space and
your system wildie.

4.11.2 Taint Mode

Perl's-T switch enable§aint mode. If you aren’t forcing all your scripts to run undaint mode
you are looking for trouble frommalicioususers. (See thgerlsecmanpage for morimformation)

If you have some scripts that won't run under Taint mode, run only the ones that run under mod_perl
with Taint mode enabled and the rest on another server with Taint mode disabled -- this can be either a
mod_cgi in the front-end server or another back-end mod_perl server. You can use the mod_rewrite
module andredirect requests based on the fisxtersions For example you can uskgi for the
taint-clean scripts, anchi for therest.

When you have this setup you can start working towsaring the rest of the scripts, to make them
run under the Taint mode. Just because you have a few dirty scripts doesn’'t mean that you should
jeopardize your wholeservice.

Since the-T switch doesn’t have arquivdlent perl variable mod_perl provides théerl -
TaintCheck diredive to turn on taint checks. Inttpd.conf  , enable this modeith:

PerlTaintCheck On

Now any code compiled inside httpd will be tashecked.

If you use theT switch, Perl will warn you that you should use Bexl TaintCheck configura-
tion diredive and will othewise ignoreit.

4.11.3 Other switches

Finally, if you still need to to setddiional perl startup flags such ad and-D, you can use aenvi
ronment variable PERL50OPT Switches in thisvariable are treated as if they were on every Perl
commandine.

Only the-[DIMUdmw] switches arallowed.
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When thePerl TaintCheck variableis turned on, the value ®ERL50PTwill be ignored.
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5.1 Apache::DBI - Initi ate a persigent databaseconnec
tion

When people started to use the web, they found that they needed to writetevielcesto their
databases. CGl is the most widely usszinology for building suchinterfaces The mairimitation of

a CGl script driving a database is that its datalbas@etion is notpersisent- on every request the
CGl script has to re-connect to the database, and when the request is completathéit®on is
closed.

Apache::DBI  was written to remove thignitation. When you use it, you have a databesenee

tion which persists for the process’ entire life. So when your mod_perl script needs to use a database,
Apache::DBI  provides a validconnetion immediately and your script starts work right away
without having tdnitiatea databaseonnedion first.

This ispossble only with CGI running under a mod_perl enabled server, since in this model the child
process does not quit when the request hasssread.

It's almost asstraighforward as is it sounds; there are just a few things to know about and we will
cover them in thisection.

5.1.1 Introduction

The DBI module can make use of thpache::DBlI module. When it loads, the DBI module tests if
the environmentvariable SENV{MOD_PERL}is set, and if thé\pache::DBI module has already
been loaded. If so, the DBI module will forward evepnnect()  request to thépache::DBI
module. Apache::DBI  uses theping() method to look for a database handle fromrevious
connect()  request, and tests if this handle is still valid. If these ¢ammdtions are fulfilled it just
returns the databasandle.

If there is noapprriatedatabase handle or if ting()  method failsApache::DBI  estaltishes

a newconnetion and stores the handle for later re-use. When the script is run again by a child that is
still connectedApache::DBI  just checks the cache of opemnnetions by matching thehost user
nameandpassvord paranetersagainst it. Amatchng connetion is returned ifavailableor a new one

is initiatedand therreturned.

There is no need to delete tliscon nect () statenentsfrom your code. They won't do anything
because thApache::DBI moduleoveloadsthediscon nect () method with an emptgne.

When should this module be used and when shouldn’'tused?

You will want to use this module if you are opening several datab@seetions to the server.
Apache::DBI  will make thempersigent per child, so if you have tethildrenand each opens two
different connetions (with different connect()  argument3 you will have in total twenty opened
andpersigentconnetions. After the initialconnect()  you will save theconnetion time for every
connect() request from youDBl module. This can be a huge benefit for a server with a high
volume of databaseaffic.

You mustnot use this module if you are opening a spec@inetion for each of your users. Each
connetion will stay persigentand in a short time the numberafnnetions will be so big that your
machine will scream in agony adak.
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If you want to usépache::DBI  but you have bothituationson one machine, at the time of writing
the onlysoluion is to run two Apache/mod_perl servers, one which égeche:;:DBI  and one
which doesot.

5.1.2 Configuration

After installing this module, theonfiguration is simple - add th&llowing diredive to httpd.conf

PerlIModule Apache::DBI

Note that it isimportantto load this module before any othpache*DBI module and before the
DBI moduleitself!

You can skippreloadng DBI, sinceApache::DBI  does that. But there is no harm in leaving it in, as
long as it is loaded afté&pache::DBI

5.1.3 Preopenng DBI connedions

If you want to make sure thatcennetion will already be opened when your script is first executed
after a server restart, then you should usectmect_on_init() method in the startup file to
preload evergonnetion you are going to use. Fekample:

Apache::DBI->connect_on_init
("DBIl:mysql:myDB::myserver",
"username”,
"passwd",

{

PrintError => 1, # warn() on errors
RaiseError => 0, # don’t die on error
AutoCommit => 1, # commit executes immediately

}
);

As noted above, use this method only if you want all of apache to be able to connect to the database
server as one user (or as a very few users), i.e. ifygrrn(s) caneffedively share theonnedtion.
Do not use this method if you want for example one uniguenetion peruser.

Be warned though, that if you calbnnect_on_init() and your database is down, Apaci-
drenwill be delayed at server startup, trying to connect. They won'’t begin serving requests until either
they are connected, or tlennetion attempt fails.Dependhg on your DBD driver, this can take
severaminutes!

5.1.4 Debugging Apache::DBI

If you are not sure if this module is working agdvetised you should enable Debug mode in the
startup scripby:

$Apache::DBI::DEBUG = 1;
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Staring with ApacheDBI-0.84 , setting $Apache::DBI::DEBUG = 1 will produce only
minimal output. For a full trace you should $étpache::DBI::DEBUG = 2.

After setting the DEBUG level you will see entries in #reor_log both whenApache::DBI
initializes a connetion and when it returns one from its cache. Useftflewing command to view
the log in real time (youerror_log might be located at different path, it is set in the Apache
configuration files):

tail -f /usr/local/apache/logs/error_log

| usealias (intcsh ) so | do not have teemenberthepath:

alias err "tail -f /usr/local/apache/logs/error_log"

5.1.5 Openingconnedions with different parameters

When it receives aonnetion request, before it decides to use exising cachedconnetion,
Apache::DBI insists that the newonnetion be opened in exactly the same way as the cached
connetion. If | have one script that set®ngReadLen and one that does ndtpache::DBI  will
make twodifferentconnetions So instead of having a maximum of 40 ogennetions | can end

up with 80.

However, you are free to modify the handtemediately after you get it from the cache. So always
initiateconnetions using the samparanetersand set ongReadLen (orwhakve)) aftewards

5.1.6 Caching prepare()Statanents

You can also benefit from persisgent connetions by replaégng prepare() with
prepare_cached(). That way you will always be sure that you have a gtatdmenthandle and
you will get some caching benefit. Tdewrsideis that you are going to pay for DBI to parse your
SQL and do a cache lookup every time you pedpare_cached().

Be warned that some databases RoggreSQLand Sybase) don’t support caches of prepared plans.
With Sybase you could opeanultiple connetions to achieve the same result, although this is at the
risk of gettingdeadocksdepentihg on what you are trying tado!

,0)
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6.1 What we will learn in this chapter
e The BigPicture
® Essetial Tools
® Choosng MaxClients
o KeepAlive
® Limiting the Size of th&rocesses
e SharingMemory
e How Shared My Memoris
® Preload Perl modules at serstartup
® Preload Registr$cripts
® Moduleslnitialization
® Keeping the Shared Memokymit
e Limiting the Resources Used by htt@gdildren
e Upload/Downoad of Big Files
® Global vs FullyQualfied Variables
® Forking orExecuing subpra@esse$rom mod_perl

® Sending plain HTML as a compressmaput

6.2 The Big Picture

To make the user’s Weltrowsng expeienceas painessaspossble, every effort must be made to
wring the last drop operformancefrom the server. There are many factors which affect Web site
usabilty, but speed is one of the masiportant This applies to any webserver, not just Apache, and
it is veryimportantfor you toundestandit.

How do we measure the speed of a server? Since the user (and not the computer) is thintane that
actswith the Web site, one good spea@asurmentis the time elapsed between the moment when
she clicks on a link or pressesSabmitbutton to the moment when thesuling page is rendered
complete.

The requests and replies are broken into packets. A request may be made up of several packets, a reply
may be manyhousands Each packet has to make its own way from one machine to another, perhaps
passing through mariptercomedion nodes. We must measure the tigtertng from when the first

packet of the request leaves our user's machine to when the last packet of the reply arribhesdiack
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A webserver is only one of the elements the packets see along their way. If we follow them from
browser to server and back again, they may travdiffigrent routes through mangifferententities

Before they are processed by your server the packets might have to go througfapcekystor)

servers and if the request contains more than one packet they will all have to wait for the last one so
that the full request message carré@ssernled at the server. Then the whole process is repeated in
reverse.

You could work hard to fine tune your webserver&fomance but a slow Networknterface Card
(NIC) or a slow networkconnetion from your server might defeat it all. That's why it'sportantto
think about the Big Picture and to be awarga$sble bottlenecksbetween the server and the Web.
Of course there is little that you can do if the user has aclowetion.

You might tune your scripts and webserver to progessring requests ultra fast, so you will need
only a small number of working servers, but you might find that the server processes are all busy
waiting for slow clients to accept their responses. You will see mxamgplesin thischapter.

A Web service is like a car, if one of the partsmactanismsis broken the car may not go smoothly
and it can even stop dead if pushed too far without first fiing

6.3 Essertial Tools

In order to improveperformancewe needmeasurmenttools. We usdencimarking for this purpose.
We canbenchmark the code and we cdrenchmark the response time which addtion to the code
execuion measures the request arrival and respdeBeery time amongst othehings.

6.3.1 Benchmarking Perl Code

If you are going to write your owienchmarkng utility, use theBenchmark module and the
Time::HiRes module where you need better tiprecsion(<10msec).

An example of th&ench mark .pm moduleusage:

benchmark.pl

use Benchmark;

timethis (1_000,
sub {
my $x = 100;
my $y = log ($x ** 100) for (0..10000);
i

% perl benchmark.pl
timethis 1000: 25 wallclock secs (24.93 usr + 0.00 sys = 24.93 CPU)

An example of thdime::HiRes moduleusage:
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use Time::HiRes gw(gettimeofday tv_interval);
sub sub_that_takes_a_teeny_bit_of_time{1+1;};
my $start_time = [ gettimeofday ];
&sub_that_takes_a_teeny_bit_of time();

my $end_time = [ gettimeofday ];

my $elapsed = tv_interval($start_time,$end_time);
print "The sub took $elapsed seconds.\n"

% perl hi-res.pl
The sub took 0.000262 seconds.

6.3.2 Benchmarking Responsdimes

To measure response times all we need is a client thagevikkate paralel requests, process the
responses and print the results of the test. You can use eitbeistng tool that performs this task or
you can develop yowwn.

6.3.2.1 ApacheBench

From exising tools you can try ApacheBench (ab) that comes bundled with Apache sisirier

tion. It is designed to give you an idea of tierformancethat your current Apachiastalation can

give. In partialar, it shows you how many requests per second your Apache server is capable of
serving.

Let's try it. We will simdate 10 users concurently requesng a very light script at
www.example.com:81l/test/test.pl . Eachsimuateduser makes 1fequests.

% ./ab -n 100 -c 10 www.example.com:81/test/test.pl

The resultsre:

Document Path: Iperlitest.pl
Document Length: 319 bytes

Concurrency Level: 10

Time taken for tests: 0.715 seconds
Complete requests: 100

Failed requests: 0

Total transferred: 60700 bytes
HTML transferred: 31900 bytes
Requests per second: 139.86
Transfer rate: 84.90 kb/s received

Connection Times (ms)
min avg max
Connect: 0O 0 3
Processing: 13 67 71
Total: 13 67 74
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6.3.2.2 httperf

httperf is a utility written by David Mosberger. Just like ApacheBench, it measurpsrthenanceof
thewebserver.

A sample command line is shovwelow:

% httperf --server hostname --port 80 --uri /test.html \
--rate 150 --num-conn 27000 --num-call 1 --timeout 5

This command causes httperf to use the web server on the host with IFhasmaene running at
port 80. The web page being retrievedtést.htmland, in this simple test, the same page is retrieved
repeaedly. The rate at which requests are issued is 150 per second. The test imithbtizgy a total

of 27,000 TCPconnetions and on eacktonnetion one HTTP call is performed. A call consists of
sending a request aneceivng areply.

The timeout option defines the number of seconds that the client is willing to wait to hear back from
the server. If this timeout expires, the taohsicrs the correspondng call to have failed. Note that

with a total of 27,00@onnetionsand a rate of 150 per second, the totaldasdion will be approx-

mately 180 seconds (27,000/15@)deperdentof what load the server cactuwally sustain. Here is a
result that one migtget:

Total: connections 27000 requests 26701 replies 26701 test-duration 179.996 s

Connection rate: 150.0 conn/s (6.7 ms/conn, <=47 concurrent connections)
Connection time [ms]: min 1.1 avg 5.0 max 315.0 median 2.5 stddev 13.0
Connection time [ms]: connect 0.3

Request rate: 148.3 req/s (6.7 ms/req)
Request size [B]: 72.0

Reply rate [replies/s]: min 139.8 avg 148.3 max 150.3 stddev 2.7 (36 samples)
Reply time [ms]: response 4.6 transfer 0.0

Reply size [B]: header 222.0 content 1024.0 footer 0.0 (total 1246.0)

Reply status: 1xx=0 2xx=26701 3xx=0 4xx=0 5xx=0

CPU time [s]: user 55.31 system 124.41 (user 30.7% system 69.1% total 99.8%)
Net I/O: 190.9 KB/s (1.6*10"6 bps)

Errors: total 299 client-timo 299 socket-timo 0 connrefused 0 connreset 0
Errors: fd-unavail 0 addrunavail 0 ftab-full 0 other 0

6.3.3 Using LWP::Parallel::UserAgent

You can us& WP::Paral lel :User Agent to write your owrbechmarking utility.

This is another crashme suitgiginally written by Michael Schilli (and used to be located at
[http://www.linux-magazin.de/ausgabe.1998.08/Pounder/poundgrbutrit’s has gone). | made a few
modifications, mostly addingny() opestors | also allowed it to accept more than one url to test,
sincesoméimesyou want to test more than oseript.

The tool provides the same resultsadsabove but it also allows you to set the timeout value, so
requests will fail if not served within the time out period. You also get valudsatency (seconds
per request) an@ihroughput (requests per second). It can do a competeiation of your favorite

10 May 2001 45


http://www.linux-magazin.de/ausgabe.1998.08/Pounder/pounder.html

Netscape browser :) and give you a betteture.

| have noticed while running these tWwenchmarking suites, thaab gave me results from two and a
half to three times better. Both suites were run on the same machine, with the same load and the same

parangters but theimplementations weredifferent

Sampleoutput:

URL(s): |http://www.example.com:81/perl/access/access.cqi
Total Requests: 100

Parallel Agents: 10

Succeeded: 100 (100.00%)

Errors: NONE

Total Time:  9.39 secs

Throughput:  10.65 Requests/sec

Latency: 0.85 secs/Request

And thecode:
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#!/usr/apps/bin/perl -w

use LWP::Parallel::UserAgent;
use Time::HiRes gw(gettimeofday tv_interval);
use strict;

HitH
# Configuration
HitH

my $nof_parallel_connections = 10;
my $nof_requests_total = 100;
my $timeout = 10;

my @urls = (
' [http:7www.example.com:81/perl/fag_managerffag_manager.pl I,
’ [htip://www.example.com:81/perl/access/access.cql ],
)i

MR T R R R R R T R R R R
# Derived Class for latency timing
MR T R R R R R T R R R R

package MyParallelAgent;
@MyParallelAgent::ISA = qw(LWP::Parallel::UserAgent);
use strict;

it
# Is called when connection is opened
it
sub on_connect {
my ($self, $request, $response, $entry) = @_;
$self->{__start_times}->{$entry} = [Time::HiRes::gettimeofday];
}

it

# Are called when connection is closed

it

sub on_return {
my ($self, $request, $response, $entry) = @_;
my $start = $self->{__start_times}->{$entry};
$self->{__latency_total} += Time::HiRes::tv_interval($start);

}

sub on_failure {
on_return(@_); # Same procedure

}

HitH
# Access function for new instance var
HitH
sub get_latency_total {
return shift->{__latency_total};

}
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B HH R R
package main;

B R R
H#Hi#

# Init parallel user agent

H#Hi#

my $ua = MyParallelAgent->new();

$ua->agent("pounder/1.0");
$ua->max_req($nof_parallel_connections);

$ua->redirect(0); # No redirects

it
# Register all requests
it
foreach (1..$nof_requests_total) {
foreach my $url (@urls) {
my $request = HTTP::Request->new('GET’, $url);
$ua->register($request);
}
}

H#Hi#

# Launch processes and check time

#Hi#

my $start_time = [gettimeofday];

my $results = $ua->wait($timeout);

my $total_time = tv_interval($start_time);

#Hi#
# Requests all done, check results
#Hi#

my $succeeded =0;
my %errors = ();

foreach my $entry (values %$results) {
my $response = $entry->response();
if($response->is_success()) {
$succeeded++; # Another satisfied customer
}else {
# Error, save the message
$response->message("TIMEOUT") unless $response->code();
$errors{$response->message}++;
}
}
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it

# Format errors if any from %errors

it

my $errors = join(’,’, map "$_ ($errors{$_})", keys %errors);
$errors = "NONE" unless $errors;

it
# Format results
it
#@urls = map {($_,".")} @urls;
my @P = (
"URL(s)" => join("\n\t\t ", @urls),

"Total Requests" =>"$nof requests_total",
"Parallel Agents" => $nof_parallel_connections,

"Succeeded" => sprintf("$succeeded (%.2f%%)\n",
$succeeded * 100 / $nof_requests_total),

"Errors" => $errors,

"Total Time"  => sprintf("%.2f secs\n", $total_time),

"Throughput"  => sprintf("%.2f Requests/sec\n",
$nof_requests_total / $total_time),

"Latency" => sprintf("%.2f secs/Request",
($ua->get_latency_total() || 0) /
$nof_requests_total),

my ($left, $right);

#it#

# Print out statistics

#it#

format STDOUT =
@<L LKL LKL L @F

"$left:", $right

while(($left, $right) = splice(@P, 0, 2)) {
write;

}

6.4 Choosng MaxClients

The MaxClients  diredive sets the limit on the number simultaneous requests that can be
supported. No more than this number of child server processes will be createdfifiare more than

256 clients, you must edit tH¢ARD SERVER_LIMITentry inhttpd.h  andreconpile. In our case

we want thisvariableto be as small gzossble, because in this way we can limit the resources used
by the serverchildren Since we can restrict each child’'s process size, diledation of
MaxClients is prettystraighforward

Total RAM Dedicated to the Webserver
MaxClients =
MAX child’s process size

So if | have 400Mb left for the webserver to run with, | canMa&tClients to be of 40 if | know
that each child is limited to 10Mb of memory (e.g. Wifhache::Size  Limit ).
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You will be wondeing what will happen to your server if there are moomcurent users than
MaxClients at any time. Thisituation is acconpanied by thefollowing warning message in the
error_log

[Sun Jan 24 12:05:32 1999] [error] server reached MaxClients setting,
consider raising the MaxClients setting

There is no problem -- argpnnetion attempts over thlaxClients  limit will normally be queued,
up to a number based on thisten Backlog diredive. When a child process is freed at the end of
adifferentrequest, theonnetion will be served.

It is an error because clients are being put in the queue rather than getting samediately,

despite the fact that they do not get an error response. The error can be allowed to persist to balance
available system resources and response time, but sooner or later you will need to get more RAM so
you can start more child processes. The best approach is to try not to havedhisn reached at all,

and if you reach it often you should start to worry aliout

It's important to undestand how much real memory a childccipies Your children can share
memory between them when the OS supports that. You must take action to allow the sharing to
happen. If you do this, the chances are that axClients can be even higher. But it seems that

it's not so simple te@alcuate theabsdute number. If you come up witkolution please let us know! If

the shared memory was of the same #iweugtout the child’s life, we could derive a much better
formula:

Total_RAM + Shared_RAM_per_Child * (MaxClients - 1)
MaxClients =

Max_Process_Size

whichis:

Total_RAM - Shared_RAM_per_Child
MaxClients =
Max_Process_Size - Shared_RAM_per_Child

Let’s roll somecalcuations

Total RAM = 500Mb
Max_Process_Size = 10Mb
Shared_RAM_per_Child = 4Mb

500 - 4
MaxClients = --------- =82
10-4

With no sharing irplace

500
MaxClients = --------- =50
10
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With sharing in place you can have 64% more servers without buyingRédfe

If you improve sharing and keep the sharing level, ks

Total RAM = 500Mb
Max_Process_Size = 10Mb
Shared_RAM_per_Child = 8Mb

500-8
MaxClients = --------- =246
10-8

392% more servers! Now you can feel iimportanceof having as much shared memorypassble.

6.5 KeepAlive

If your mod_perl server’sttpd.confincludes thdollowing diredives

KeepAlive On
MaxKeepAliveRequests 100
KeepAliveTimeout 15

you have a regberfomancepenalty, since aftetompleing each requegirocessg, the process will
wait for KeepAlive Timeout seconds before closing tle®nnetion and thus not serving other
requests at this time. With thonfiguration you will need many moreoncurent processes on a
server with highraffic.

If you use some server statmsporing tools, you will see the process k& status when it's in
KeepAlive status.

The chances are that you don’t want this feature enabled. Settttff

KeepAlive Off

the other twaliredivesdon’t matter ifKeepAlive is Off .

You might want to consider enabling this option if the client's browser needs to request more than one
object from your server for a single HTML page. If this is shtgation then by settind<eepAlive
Off for each page you save the HT@dhnetion ovetheadfor all requests but the firshe.

For example if you have a page with 10 ad banners, which ignootmon today, you server will
work moreeffedively if a single process serves them all during a singlenetion. However, your
client will see a slightly slower response, since banners will be brought one at a time emigcoet
rently as is the case if eatMG tag opens aepaateconnetion.

Since keepaliveonnetionswill not incur theaddtional three-way TCHhandhake turning it off will
be kinder to th@etwork.
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SSL connetions benefit the most frorKeepAlive in case you didn’tonfigure the server to cache
sessionds.

You haveprobably followed the advice to send all the requests for static objects to a plain Apache
server. Since most pages include more than one unique static image, you should keep the default
KeepAlive setting of the non-mod_perl server, i.e. keePrit It will probebly be a good idea also

to reduce the timeoutldtle.

One option would be for theroxy/accetrator to keep theconnetion open to the client but malkedi-

vidual connetions to the server, read the response, buffer it for sending to the client and close the
server connetion. Obviously you would make newonnetions to the server as required by the
client'srequests.

Also you should know thaKeepAlive requests only work with responses that contain a
Content-Length header. To send this headier.

$r->header_out('Content-Length’, $length);

6.6 Be carefull with symbolic links

As you knowApache::Registry caches the scripts based on their URI. If you have the same
script that can be reached ifferent URIs, which ispossble if you have used symbolic links, you
will get the same script cacheslice!

Forexample:

% In -s /home/httpd/perl/news/news.pl /home/httpd/perl/news.pl

Now the script can be reached through the both Wkd&s/news.pl and/news.pl . It doesn'’t
really matter until yowdvetisethe two URIs, and users reach the same script from boliewf.

To detect this, use thperl-status (Apache::Status ) handler to see all the compiled scripts
and theirpaclages In our example, wherequesng: [http://locahostperl-status?rgysujpgou would
see:

Apache::ROOT::perl::news::news_2epl
Apache::ROOT::perl::news_2epl

after the both URIs have been requested from the same child process that happened to serve your
request. To make thaebuging easier see run the server in singiede.

6.7 Limit ing the Size of theProcesses
Apache::Size Limit allows you to kill off Apache httpd processes if they grow too large.

Configuration:
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In your startup.pl

use Apache::SizeLimit;
$Apache::SizeLimit::MAX_PROCESS_SIZE = 10000;
# in KB, so this is 10MB

In your httpd.conf

PerlFixupHandler Apache::SizeLimit

See perldodpache::Size Limit for moredetails.

By using this module, you should be able to avoid using the Apamifeguration diredive MaxRe-
guestsPer Child , although for some folks, using bothdombination does thgob.

6.8 Sharing Memory

A very importantpoint is the sharing of memory. If your OS supports this (and most sane systems do),
you might save more memory by sharing it between child processes. This oeghe when you

preload code at server startup. However during a child process’ life, its memory pages becomes
unshared and there is no way we can control perl to mallegate memory so (dynamicjariables

land ondifferentmemory pages than constants, that's whycthgy-on-write effect (will explain in a
moment) will hit almost at random. If you are pre-loading many modules you might be able to balance
the memory that stays shared against the time fooamsional fork by tuning theMaxRe
guestsPer Child to a point where you restart before too much becomes unshared. In this case the
MaxRequestsPer Child is very specific to your scenario. You should do someasureentsand

you might see if this really makesddferenceand what aeasomable number might be. Each time a

child reaches this upper limit and restarts it should release the unshared copies and the new child will
inherit pages that are shared untddatibblesonthem.

It is very important to undestandthat your goal is not to havdaxRequestsPer Child to be

10000. Having a child serving 300 requestpoeconpiled code is already a huge speedup, so if it is
100 or 10000 it does not really matter if it saves you the RAM by sharing. Do not forget that if you
preload most of your code at the server startup, the fork to spawn a new child will be very very fast,
because iinheiits most of the preloaded code and the j&edmreterfrom the parent process. But
than, during the work of the child, its memory pages (which aren't really its yet, it uses the parent's
pages) are getting dirtforiginally inheited and sharedariablesare gettingupdated/modied) and

the copy-on-write happens, which reduces the number of shared memory pagesenkugng the
memory demands. Killing the child andspawing a new one, allows to get thgistine shared
memory from the parent procesgain.

The conclwsion is thatMaxReguestsPer Child should not be too bigythemwise you loose the
bendits of the memonsharing.
6.9 How Shared My Memory Is

You've probably noticed that the word shared is being repeated many times in many things related to
mod_perl. Indeed, shared memory might save you a lot of money, since with sharing in place you can
run many more servers than withatut
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How much shared memory do you have? You can see it by either using the memory utils that comes
with your system or you can depl@Top module:

print "Shared memory of the current process: ",
GTop->new->proc_mem($$)->share,"\n";

print "Total shared memory: ",
GTop->new->mem->share,"\n";

When you watch the output of thep utility, don’t confuseRSS (or RES) column withSHARE
column --RES is aRESdentmemory, which is a size of pages currently swapped

6.10 Keepingthe Shared MemoryLimit

Apache::GTopLimit module allows you to kill off Apache httpd processes if they grow too large
(just like Apache::Size  Limit ) or have too little of sharedemory.

Configuration:
In your startup.pl

use Apache::GTopLimit;

# Control the life based on memory size
# in KB, so this is 10MB
$Apache::GTopLimit::MAX_PROCESS_SIZE = 10000;
# Control the life based on Shared memory size
# in KB, so this is 4MB
$Apache::GTopLimit::MIN_PROCESS_SHARED_SIZE = 4000;
# watch what happens
$Apache::GTopLimit::DEBUG = 1;

In your httpd.conf

PerlFixupHandler Apache::GTopLimit

6.11 Preload Perl modules at serverstartup

Use thePerl Require and PerlMod ule diredives to load commonly used modules such as
CGl.pm, DBI and etc., when the server is started. On most systems, shitdeen will be able to
share the code space used by these modules. Just &olibthieng diredivesinto httpd.conf

PerIModule CGI;
PerlModule DBI;
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But even a better approach is to createjpaate startup file (where you code in plain perl) and put
there thingdike:

use DBI;
use Carp;

Then yourequire() this startup file with help oPerl Require diredive from httpd.conf
by placing it before the rest of the mod_perhfiguration diredives

PerlRequire /path/to/start-up.pl

CGl.pm is a special cas@rdinaily CGl.pm autoloads most of iinctions on an as-needed basis.
This speeds up the loading time Hgfering the compiation phase. However, if you are using
mod_perl, FastCGI or another system that ugesrsigent Perlintempreter you will want toprecom
pile the methods anitialization time. Toacconplish this, call the packadgenction compile()  like
this:

use CGI ();
CGl->compile(:all’);

Theargumentsto compile()  are a list of method names or sets, anddesdical to those accepted
by theuse() andimport() opemtors Note that in most cases you will want to replaal’

with tag names you really use in your code, sigepeally only a subset of subs &twally being
used.

6.11.0.0.1ModuleslInitial ization

The first example is th®BI module. As you knowbBI works with many database drivers falling

into theDBD:: cateyory, e.g.DBD::mysqgl . It's not enough to preloaDdBI, you shouldinitialize

DBI with driver(s) that you are going to use (usually a single driver is used), if you wamhto

mize memory use after forking the child processes. Note that you want to do this under mod_perl and
other environmentswhere the shared memory is vemyportant Othemwise you shouldn’tinitialize

drivers.

You probably know already that under mod_perl you should useAeche::DBI  module to get
the connetion persisence unless you open sepaate connetion for each user--in this case you
should not use this moduld&pache::DBI  autanaically loads DBl and overides some of its
methods, so you should continue coding like there is oBlglamodule.

Just as with modulgsreloadng our goal is to find the startigmvironmentthat will lead to thesmalt
est"differencé between the shared and normal memory repottedidore a smaller total memory
usage.

And again in order to have an easgasurmentwe will use only one child procedberdore we will
use this setting ihttpd.conf
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MinSpareServers 1
MaxSpareServers 1
StartServers 1

MaxClients 1
MaxRequestsPerChild 100

We always preload theseodules:

use Gtop();
use Apache::DBI(); # preloads DBI as well

We are going to run memobhenchmarkson fivedifferentversions of thetartup.plfile.
option 1

Leave the fileunmodfied.
option 2

Install MySQL driver (we will use MySQL RDBMS for otest):

DBI->install_driver("mysql");

It's safe to use this method, since just like wisie() , if it can’t be installed it'lidie().
option 3

Preload MySQL drivemodule:

use DBD::mysql;

option 4

Tell Apache::DBlI  to connect to the database when the child process gtahis -
dinitHandler ), no driver is preload before the child gspawned!

Apache::DBI->connect_on_init(DBIl:mysql:test::localhost’,

.

PrintError => 1, # warn() on errors
RaiseError => 0, # don't die on error
AutoCommit => 1, # commit executes
# immediately

}

or die "Cannot connect to database: $DBI::errstr";

option 5
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Options 2 and 4: usingpnnect_on_init() andinstall_driver().

Here is theApache::Registry test script that we hawesed:

preload_dbi.pl
use strict;

use GTop ();
use DBI ();

my $dbh = DBI->connect("DBIl:mysql:test::localhost",

{
PrintError => 1, # warn() on errors
RaiseError => 0, # don’t die on error
AutoCommit => 1, # commit executes
# immediately
}
)

or die "Cannot connect to database: $DBI::errstr";

my $r = shift;
$r->send_http_header('text/plain’);

my $do_sqgl = "show tables";

my $sth = $dbh->prepare($do_sql);

$sth->execute();

my @data = ();

while (my @row = $sth->fetchrow_array){
push @data, @row;

}
print "Data: @data\n";

$dbh->disconnect(); # NOP under Apache::DBI

my $proc_mem = GTop->new->proc_mem($$);
my $size = $proc_mem->size;

my $share = $proc_mem->share;

my $diff = $size - $share;

printf "%8s %8s %8s\n", qw(Size Shared Diff);
printf "%8d %8d %8d (bytes)\n",$size,$share,$diff;

The script opens a openga@nnetion to the databaséest’ and issues a query to learn what tables the
databases has. When the data is collected and printedrihetion would be closed in the regular
case, buApache::DBI  overidesit with empty method. When the data is processéahdliar to

you already code to print the memory ustaiews.

The server was restarted before each tesiv

So here are the results of the five tests that were conducted, sortediy toéumn:

1.

After the firstrequest:

10 May 2001 57



Test type Size Shared Diff

install_driver (2) 3465216 2621440 843776
install_driver & connect_on_init (5) 3461120 2609152 851968
preload driver (3) 3465216 2605056 860160
nothing added (1) 3461120 2494464 966656
connect_on_init (4) 3461120 2482176 978944

After the second request (all teebsguentrequest showed the samesults):

Test type Size Shared Diff

install_driver (2) 3469312 2609152 860160
install_driver & connect_on_init (5) 3481600 2605056 876544
preload driver (3) 3469312 2588672 880640
nothing added (1) 3477504 2482176 995328
connect_on_init (4) 3481600 2469888 1011712

Now what do we conclude from looking at these numbers. First we see that only after a second reload
we get the final memorfootprint for a specific request iquesion (if you passdifferent arguments
the memory usage might and will Bgferent).

But both tables show the same pattern of memory usage. We can clearly see that the real winner is the
startup.plfile’s version where the MySQL driver was installed (2). Since we want to heveree

tion ready for the first request made to the freshly spawned child procegenesly use the version

(5) which usesomavhat more memory, but has almost the same number of shared memory pages.
The version (3) only preloads the driver which results in smaller shared memory. The last two
versions having nothinigitialized (1) and having only theonnect_on_init() method used (4).

The former is a little bit better than the latter, but igmificantly worse than the first tweersions.

To remind you why do we look for tlemallestvalue in the columuliff, recall the real memory usage
formula:

RAM_dedicated_to_mod_perl = diff * number_of_processes
+ the_processes_with_largest_shared_memory

Notice that the smaller the diff is, the bigger the number of processes you can have using the same
amount of RAM.Therdore every 100Kdifferencecounts, when younultiply it by the number of
processes. If we take the number from the version (2) vs. (4) and assume that we have 256M of
memorydedicatedto mod_perl processes we will get todowing numbers using the formula derived

from the abovdormula:

RAM - largest_shared_size
N_of Procs =

Diff

268435456 - 2609152
(ver2) N= ------mmmmmmeeee =309
860160

58 10 May 2001



268435456 - 2469888
(ver4) N = --mmmmmmmmmmeeeee =262
1011712

So you can tell thdifference(17% more child processes in the fistsion).

6.12 Preload Registry Scripts

Apache::Registry Loader compilesApache::Registry scripts at server startup. It can be a
good idea to preload the scripts you are going to use as well. So the code will be shared among the
children

Here is an example of the use of ttdsmique This code is included inRerl Require 'd file, and
walks thediredory tree under which all registry scripts are installed. For gachfile encounered it
calls theApache::Registry Loader ::handler() method to preload the script in the parent
server (before pre-forking the chifdocesses):

use File::Find finddepth’;
use Apache::RegistryLoader ();

my $perl_dir = "perl/";
my $rl = Apache::RegistryLoader->new;
finddepth(sub {

return unless N\.pl$/;

my $url = "/$File::Find::dir/$_";

print "pre-loading $url\n";

my $status = $rl->handler($url);
unless($status == 200) {
warn "pre-load of ‘$url’ failed, status=$status\n";

}
}, $perl_dir);
}

Note that we didn't use the secomdjumentto handler()  here, as module’s manpage suggests. To
make the loader smarter about tire>filenametrandation, you might need to provideteans()
function to trandate the uri tofilename URI to filenametrandation normally doesn’t happen until
HTTP request time, so the module is forced to roll its ¢nandation. If filenameis omitted and a
trans()  routine was not defined, the loader will try using the tHRkive to ServerRoot.

6.13 Upload/Download of Big Files

You don’t want to tie up your precious mod_perl backend sehilirendoingsomehing as long and
dumb astrandering a file. The user won't really see amyportant perfomance bendits from
mod_perl anyway, since the upload may take up to several minutes, apnsethead saved by
mod_perl igypically under onesecond.

If somepartiaular script’s mainfunctionality is theuploadng or dowrloadng of big files, youprobe-
bly want it to be executed on a plain apache server under cgi.
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This of course assumes that the script requires none @dribionality of the mod_perl server, such
as custonauthericaion handlers.

6.14 Global vs Fully Qualified Variables

It's always a good idea to stay away from globatiableswhenpossble. Somevariablesmust be
global so Perl can see them, such as a mod@4SA or $VERSION variables(or fully quaified
@MyModule::ISA). In commonpradice, a combhnaion of strict and vars pragmas keeps
modules clean and reduces a bit of noise. Howevars pragma also creates aliases as the
Exporter does, which eat up more memory. Wiparssble, try to use fullyqualfied names instead

of use varsExample:

package MyPackage;

use strict;

@MyPackage::ISA = gw(...);
$MyPackage::VERSION ="1.00";

VS.

package MyPackage;

use strict;

use vars qw(@ISA $VERSION);
@ISA = gw(...);

$VERSION ="1.00";

6.15 Forking or Executing subprocessesrom mod_perl

Geneally you should not fork from your mod_perl scripts, since when you do -- you are forking the
entire apache web server, lock, stock and barrel. Not only is your perl codalbglisgted but so is
mod_ssl, mod_rewrite, mod_log, mod_proxy, mod_spellingvloaever modules you have used in
your server, all the core routines anctso

A much wiser approach would be to spawn a sub-process, handrifdhmaion it needs to do the
task, and have it detach (cloS&D* + setsid() ). This is wise only if the parent who spawns this
processimmediately contirues you do not wait for the sub-process to complete. This approach is
suitablefor asituation when you want to trigger a long time taking process through thentesface

like processig some data, sending email tlousandsof subscribed users and e@themwise, you
should convert the code into a module, and uderitdionsor methods to call from CGlript.

Just making aystem() call defeats the whole idea behind mod_perl, imelpreterand modules
should be loaded again for tlagtenal program taun.

Bastally, you woulddo:

$params=FreezeThaw::freeze(
[all data to pass to the other process]

);

system("program.pl $params");
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and inprogram.pl

use POSIX qw(setsid);
@params=FreezeThaw::thaw(shift @ARGV);
# check that @params is ok

close STDIN;

close STDOUT;

close STDERR;

# you might need to reopen the STDERR

# open STDERR, ">/dev/null";

setsid(); # to detach

At this point, program.pl  is running in the"“background while the system() returns and
permits apache to get on wiife.

This has obviouprodems Not the least of which is th@params must not be bigger themhatever
your archtedurées limit is (could depend on yowhell).

Also, thecommunication is only oneway.

However, you might want be trying to do the “wrong thing”. If what you want is to sgodnéion
to the browser and then do sopust-processag, look intoPerl CleanupHan dler .

If you areinterestedin more deep level details, this is wiaatwally happens when you fork and make
a system calljke

system("echo Hi"),CORE::exit(0) unless fork();

which is might be mor&@amiliar in thisform:

if (fork){
#do nothing

}else {
system("echo Hi");
CORE::exit(0);

}

What happens is théark()  gives you Zxection paths and the child gets virtual memory sharing a
copy of the program text (read only) and sharing a copy of the data space copy-drewriener
why you pre-load modules in mod_perl?). In the above code a pareimmidiately continue with
the code that comes up after the fork, while the forked process will exsystigen("echo Hi")

and therterminateitself.

Notice that | useCORE:exit and notexit which would beautanaically overiden by
Apache::exit if used inconjundion with Apache::Registry andfriends.

The only work is setting up the page tables for the virtual memory and the second process goes on its
sepaateway.

Next, Perl will find/binfecho  along the search path, and invoke it directly. Bgstem() is
*not* system(3) [C-library]. Only when the command has shell meta-chars does Perl invoke a real
shell. That's a *very* niceptimizaion.
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Only if youdo:
system "sh -c 'echo foo™

OS actuwally parses your command with a shell so gaac() a copy of/lbin/sh , but since one is

almost certainly already runnirspmevhere the system will notice that (via the disk inaceéerence

and replace your virtual memory page table with one pointed at the already-loaded program code plus
your own data space. Then the shell parses the pessedand.

Since it isecho, it will execute it as a built-in in the latter example dbim/echo in the former
and be done, but this is only an example. You aren’t caliygjem("echo Hi") in your
mod_perl scripts, right? Since most other real things (heavy programs executeslilfma@ess
would involverepeaing the process to load thepedfied command or script (it might involve some
actual demand paging from the program file if you executeausie).

The only place you see reaveheadfrom this scheme is when the parent process is fwtertu-

nately like mod_perl...) and the page table becomes large as a side effect. The whole point of
mod_perl is to avoid having fork() /exec() somehing on every hit, though. Perl can do just
about anything by itself. However, yquobably won't get in trouble until you hit about 30 forks/sec

on a so-sgentium.

Now let’s get to the gory details of forking.

6.15.1 Freeing the ParentProcess

In the child code you must also close all the pipes tatimmetion socket that were opened by the
parent process (i.6&sTDIN and STDOUT andinheiited by the child, so the parent will be able to
complete the request and free itself for serving other requests. If you né&tixié¢ and/orSTDOUT
streams you should re-open them. You may need to close or re-op8i DR Rfilehardle. It's
opened to append to teeror_log file asinheiited from its parent, so chances are that you will want to
leave ituntouched.

Under mod_perl, the spawned process adbelits the file descrigior that's tied to the socket through

which all thecommunicaions between the server and the client happéerdore we need to free this

stream in the forked process. If we don't do that, the server cannot be restarted while the spawned
process is still running. If an attempt is made to restart the server you will deltdineng error:

[Mon Dec 11 19:04:13 2000] [crit]
(98)Address already in use: make_sock:
could not bind to address 127.0.0.1 port 8000

Apache::SubPro cess comes to help and provides a mettaeanup_for_exec() which
takes care of closing this fitkescrigor.

So the simplest way is to freeing the parent process is to close all three STD* streams if we don’t need
them and untie the Apache socketatidtion you may want to change process’ curr@inédory to/

so the forked process won’t keep the moumiadition busy, if this is to be unmounted at a later time.

To summaize all this issues, here is an example of the fork that takes care of freeing the parent
process.

62 10 May 2001



use Apache::SubProcess;
defined (my $kid = fork) or die "Cannot fork: $!\n";
if (Bkid) {

# Parent runs this block

}else {

# Child runs this block
$r->cleanup_for_exec(); # untie the socket
chdir '/’ or die "Can’t chdir to /: $!";
close STDIN;
close STDOUT;
close STDERR,;

# some code comes here

CORE::exit(0);
}

# possibly more code here usually run by the parent

Of course between the freeing the parent code and child prizcessation the real code is to be
placed.

6.15.2 Detaching the ForkedProcess

Now what happens if the forked process is running and we decided that we need to restart the
web-server? This forked process will be aborted, since when parent process will die during the restart
it'll kill its child processes as well. In order to avoid this we need to detach the process from its parent
session, by opening a new session with helgeat$id() system call, provided by thROSIX

module:

use POSIX 'setsid’;

defined (my $kid = fork) or die "Cannot fork: $\n";
if (Bkid) {
# Parent runs this block
}else {
# Child runs this block
setsid or die "Can't start a new session: $!";

Now the spawned child process has a life of its own, and it doesn’t depend on thamparent.

6.15.3 Avoiding ZombieProcesses

Normally, every process has its parent. Many processehigdesnof theinit  process, whoseID
equals tal. When you fork a process you musdit()  or waitpid() for it to finish. If you don’t
wait for it becomes aombie.

Zombie, is a process that doesn’t have a father. When the child quits, it repdetsrihetion to his

parent. If no onavait()s to collect the exit status of the child, it gets “confused” and becomes a
ghost process, that can be seen, but not killed. It will be killed only when you stop the httpd process
that spawned it{geneally top()/ps() utilities display these processes witefunc > tag, and

you will see anincrement of the zombies counter reported when doiap().) These zombie
processes can take up system resources amgg@eally undesirable

10 May 2001 63



So the proper foris:

print "Content-type: text/plain\n\n";

defined (my $kid = fork) or die "Cannot fork: $\n";
if ($kid) {
waitpid($kid,0);
print "Parent has finished\n";
}else {
# do something
CORE::exit(0);
}

But in most cases the only reason you would want to fork is when you need to spawn a process that
would take a lot of time to complete. So if the server child that spawns this process has to wait for it to
finish, you gained nothing. You cannot neither wait foc@spldion, nor continue because you will

get yet another zombjwocess.

The simplessolution is to ignore your deachildren(this doesn’t worleverywhere however).

$SIG{CHLD} = IGNORE;

When you setCHLD signal handler tdGNORE all the processes will be collected by thé
process and prevent from them to becaombies.

Note, that you canndbcalize this setting withlocal() . If you do, it wouldn’t take the desired
effect.

The other thing that you must do -- is to close all the pipes todtetion socket that were opened

by the parent process &IDIN and aSTDOUT andinheiited by the child, so the parent will be able

to complete the request and free itself for serving other requests. You may need to close and reopen a
STDERRilehardler (It's opened to append to the error_log file as inhereted by parent, so chances are
that you want it to leaventouched).

So now the code would lodike:

print "Content-type: text/plain\n\n";
$SIG{CHLD} = IGNORE;

defined (my $kid = fork) or die "Cannot fork: $\n";
if ($kid) {
waitpid($kid,0);
print "Parent has finished\n";
}else {
close STDIN;
close STDOUT;
close STDERR;
# do something long lasting
CORE::exit(0);
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Another more portable, but slightly moegpersive soluion is to use a double fopproach.

print "Content-type: text/plain\n\n";

defined (my $kid = fork) or die "Cannot fork: $\n";
if ($kid) {
waitpid($kid,0);
}else {
defined (my $grandkid = fork) or die "Kid cannot fork: $!\n";
if ($grandkid) {
CORE::exit(0);

}else {
# code here
close STDIN;
close STDOUT;
close STDERR,;
# do something long lasting
CORE::exit(0);

Grandkid becomes &child of init" (parent process ID ).

Note that the last twsoluions do allow you to know the exit status of the process, but in our case we
don’t wantto.

One moresoluion is to use aifferentSIGCHLDhandler:

use POSIX 'WNOHANG’;
$SIG{CHLD} = sub { while( waitpid(-1,WNOHANG)>0) {} };

Which is usefull when yotork()  more than once process. The handler couldnat() as well,

but for a variety of reasoriavolving tge handling of stopped processes and the rare event in which
two childrenexit at nearly the same moment, the lbesiniqueis to callwaitpid() in a tight loop

with a first argumentof -1 and a secon@rgunent of WNOHANQ ogether thesargumentstell
waitpid() to reap the next child thatavailable and prevent the call frorblocking if there
happens to be no child ready from reaping. The handler will loop waiilpid() returns anega

tive number or zerdndicatng that no more reapabtdildrenremain.

You will probably want to open your own log file in the spawned process and log some info so you
know what have happened there. At least wddBugying your code.

6.15.4 A Complete ForkExample

Now let’s put all the bits of code together and show a well written fork code that solvesmalithe
lemsdiscussed so far. We will use an <Apache::Registry> script foptingose:
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proper_fork1.pl

use strict;
use POSIX 'setsid’;
use Apache::SubProcess;

my $r = shift;
$r->send_http_header("text/plain");

$SIG{CHLD} = 'IGNORE’;
defined (my $kid = fork) or die "Cannot fork: $!\n";
if ($kid) {
print "Parent $$ has finished, kid's PID: $kid\n";
}else {
$r->cleanup_for_exec(); # untie the socket
chdir '/ or die "Can't chdir to /: $!";
open STDIN, '/dev/null’ or die "Can’t read /dev/null: $!";
open STDOUT, ">/dev/null’
or die "Can’t write to /dev/null: $!";
open STDERR, '>/tmp/log’ or die "Can’t write to /tmp/log: $!";
setsid or die "Can't start a new session: $!";

my $oldfh = select STDERR;
local $| = 1;

select $oldfh;

warn "started\n";

# do something time-consuming
sleep 1, warn "$_\n" for 1..20;
warn "completed\n”;

CORE::exit(0); # terminate the process

The script starts with the usualeclaation of the strict mode, loading théOSIX and
Apache::SubPro cess modules andimportng of the setsid() symbol from thePOSIX
package.

The HTTP header is sent next, with tBentent-typeof text/plain The gets ready to ignore the child,
to avoid zombies and the forkaalled.

The program gets itgersomlity split after fork and the ifondtional evalatesto a true value for the
parent process, and to a false value for the child prottesgore the first block is executed by the
parent and the second by tttald.

The parent process announces his PID and the PID of the spawned process and finishes its block. If
there will be any code outside it will be executed by the paremekhs

The child process starts its codedigcomecing from the socketghangng its currentdiredory to/ ,
opening the STDIN and STDOUT streams/tiev/null which in effect closes them both before
opening. In fact in this example we don't need neither of these, so we couttbgef)  both. The
child process completes itésergagenentfrom the parent process by opening the STDERR stream to
/tmp/log so it could write there, antteaing a new session with help sétsid(). Now the child
process has nothing to do with the parent process and can do theemtaaing that it has to do. In

our example it performs a simple seriesvafnings which are logged intimp/log
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my $oldfh = select STDERR;
local $| = 1;

select $oldfh;

warn "started\n”;

# do something time-consuming
sleep 1, warn "$_\n" for 1..20;
warn "completed\n”;

Thelocalized setting of$|=1 unbuffers the STDERR stream, so we @amediately see the debug
outputgeneatedby the program. In fact this setting is not required when the outgenisated by
warn().

Finally the child procesterminatesby calling:
CORE::exit(0);

which make sure that it won’t get out of the block and run some code that it's not supposed to

This code example will allow you to verify that indeed the spawned child process has its own life, and
its parent is free as well. Simply issue a request that will run this script, watch thertivegs are

started to be written into thémp/logfile and issue a complete server stop and staewdfithing is
correct, the server wikucceshillly restart and the long term process will still be running. You will
know that it's still running, if thevarnings will still be printed into thétmp/logfile. You may need to

raise the number afarnngsto do above 20, to make sure that you don’'t miss the end nfrihe

If there are only Svarringsto be printed, you should see fodowing output in thidfile:

started

g wWN PR

completed

6.16 Sendingplain HTML as a compressedoutput

Have you ever served a huge HTML file (e.g. a file bloated with JavaScript code) and wandered how
could you send it compressed, thdreanmaically cutting down thedowrload times. After all java
applets can be compressed into a jar and benefit from a dasteload times. Why cannot we do the
same with a plain ASCII (HTML,JS and etc), it is a known fact that ASCII text can be compressed by
a factor of10.

Apache::GzipChain comes to help you with this task. If a client (browsenlestandsgzip
encodng this module compresses the output and serdisatstream A clientdeconpresseghe data
upon receive and renders the HTML as if it was a plain HT&dth.

For example to compress all html files on the dy;
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<Files *.html>

SetHandler perl-script

PerlHandler Apache::OutputChain Apache::GzipChain Apache::PassFile
</Files>

Remenber that it will work only if the browser claims to accept compressed input, thru
Accept-Encod ing headerApache::GzipChain keeps a list of user-agents, thus it also looks
atUser-Agent header, for known to accept compressed olipwsers.

For example if you want to return compressed files which should pasidition through Embperl
module, you wouldvrite:

<Location /test>

SetHandler perl-script

PerlHandler Apache::OutputChain Apache::GzipChain Apache::EmbperIChain Apache::PassFile
</Location>

Hint: Watch amaccess_log file to see how many bytes weaetwally send, compare with a regular
configuration send.

(Seeperldoc  Apache::GzipChain ).

Notice that therightmost PerHandler must be a content producer. U&spache::Pass File or
another similamodule.

;0)
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7.1 What we will learn in this chapter
e perldoc’s Rarely Known But Very Usef@lptions
e TracingWarningsReports
® VariablesGlobally, Lexically Scoped And FullQualfied
® my() Scopedvariablein NestedSubrouines
® When You Cannot Get Rid of The Inrfeubrodine
e use(), require(), do(), %INCand@INCExplained
e Using GlobalVariablesand Sharing Them Betwed&fodules/Paciges
® The Scope of the Special P¥driables
e Compiled RegulaExpresions

® Excepion Handling formod_perl

7.2 perldoc’s Rarely Known But Very Useful Options

First of all, | want to stress that you cannot become a Perl hacker without knowing how to read Perl
documertation and search through it. Books are good, but an eastgsible and searchble Perl
referenceis at yourfingertips and is a great timgaver.

While you can use online Petbcunentation at the Web, thgerldoc  utility provides you with
access to thdocumertation installed on your system. To find out what Perl manpagea\ai@ble
execute:

% perldoc perl
To find whatfunctions perl hasgxecute:
% perldoc perlfunc

To learn the syntax and to fimkanplesof a specifidunction, you would execute (e.g. fopen() ):

% perldoc -f open

Note: In perl5.00503 and earlier, there is a bug in this anejtheptions ofperldoc . It won't call
pod2man, but will display the section in POD format instead. Despite this bug it'sestithble and
very useful.

To search through the Perl FAQerlfag manpage) sections you would (e.g for tdpen keyword)
execute:
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% perldoc -q open

This will show you all thenatchng Q&A sections, still in PODormat.

To read theerldocmanpage yoexecute:

% perldoc perldoc

7.3 Tracing Warnings Reports

Somdimesit's very hard toundestandwhat a warning isomplairing about. You see the source
code, but you cannaindestandwhy some specific snippet produces that warning. The mystery often
results from the fact that the code can be called tliffarentplaces if it's located insidesaubrouine.

Here is arexample:

warnings.pl

#!/usr/bin/perl -w

correct();
incorrect();

sub correct{

print_value("Perl");

}

sub incorrect{
print_value();

}

sub print_value{
my $var = shift;
print "My value is $var\n";

}

In the code aboveaarint_value() prints the passed valuegrrect() passes the value to print
and inincor rect () we forgot to pass it. When we run s&ipt:

% ./warnings.pl

we get thevarning:

Use of uninitialized value at ./warnings.pl line 16.

Perl complains about amddined variable$var at the line that attempts to print islue:

print "My value is $var\n";
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But how do we know why it isnddined? The reason hemdviouslyis that the callingunction didn’t
pass theargument But how do we know who was the caller? In our example there arpasable
callers, in the general case there can be many of them, perhaps locatedfilesther

We can use thealler() function, which tells who has called us, but even that might not be
enough: it'spossble to have a longer sequence of cakedbrodines and not just two. For example,
here it is sulthird() which is at fault, and putting sudaller() in subsecond() would not
help us verynuch:

sub third{
second();

sub second{
my $var = shift;
first($var);

sub first{
my $var = shift;
print "Var = $var\n”

}

The soluion is quite simple. What we need is a full calls stack trace to the caltridgpgéredthe
warning.

The Carp module comes to our aid with itduck()  function. Let's modify the script by adding a
couple of lines. The rest of the scripuischanged.

warnings2.pl

#!/usr/bin/per! -w

use Carp ();
local $SIG{__WARN__} =\&Carp::cluck;

correct();
incorrect();

sub correct{
print_value("Perl");

}

sub incorrect{
print_value();

}

sub print_value{
my $var = shift;
print "My value is $var\n";

}
Now when we execute it, weee:

Use of uninitialized value at ./warnings2.pl line 19.
main::print_value() called at ./warnings2.pl line 14
main::incorrect() called at ./warnings2.pl line 7
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Take a moment tandestandthe calls stack trace. The deepest calls are printed first. So the second
line tells us that the warning wasggeredin print_value(); the third, thaprint_value()
was called byncor rect () subrodine.

script => incorrect() => print_value()

We go intoincor rect () and indeed see that we forgot to passvimable Of course when you
write asubrodine like print_value it would be a good idea to check the pasaggmentsbefore
staring execuion. We omitted that step to contrive an easily debuggyednple.

Sure, you say, | could find that problem by simipkgpedion of the code!

Well, you're right. But | promise you that your task would be qo@mplicatedand timeconsuning
if your code has sombousandof lines. Inaddtion, under mod_perl, certain uses of tval opek-
tor and “heredocument$ are known to throw off Perl's lineumbeimg, so the messagesporing
warringsand errors can hawecorrectline numbers.

Getting the trace helpslat.

7.4 VariablesGlobally, Lexically Scoped And FullyQuali-
fied
Also see thelarification of my() vs.use vars - Ken Williamswrites:

Yes, there is quite a bit of difference! With use vars(), you are
making an entry in the symbol table, and you are telling the
compiler that you are going to be referencing that entry without an
explicit package name.

With my(), NO ENTRY IS PUT IN THE SYMBOL TABLE. The compiler
figures out C<at compile time> which my() variables (i.e. lexical
variables) are the same as each other, and once you hit execute time
you cannot go looking those variables up in the symbol table.

Andmy() vs.local() - Randal Schwartarites:

local() creates a temporal-limited package-based scalar, array,
hash, or glob -- when the scope of definition is exited at runtime,
the previous value (if any) is restored. References to such a
variable are *also* global... only the value changes. (Aside: that
is what causes variable suicide. :)

my() creates a lexically-limited non-package-based scalar, array, or
hash -- when the scope of definition is exited at compile-time, the
variable ceases to be accessible. Any references to such a variable
at runtime turn into unique anonymous variables on each scope exit.
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7.5 my() ScopedVariable in NestedSubroutines

Before we proceed let's make thesumpon that we want to develop the code under gtriet
pragma. We will uséexically scopedvariables(with help of themy() opeitor) whereverit's posst
ble.

7.5.1 The Poison

Let’'s look at thiscode:

nested.pl

#!/usr/bin/perl

use strict;

sub print_power_of_2 {
my $x = shift;

sub power_of 2 {
return $x ** 2;

}

my $result = power_of_2();
print "$x"2 = $result\n"”;
}

print_power_of_2(5);
print_power_of_2(6);

Don't let the weirdsubrouine names to fool you, thprint_power_of 2() subrotine should
print the square of the passed number. Let's run the code and see wivetinies:it

% ./nested.pl

572 =25
672 =25

Ouch,someéhing is wrong. May be there is a bug in Perl and it doesn’t work correctly with number 67
Let’s try again using the 5 ard

print_power_of_2(5);
print_power_of_2(7);

And runit;

% ./nested.pl

502 =25
"2 =25
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Wow, does it works only for 5? How about using 3 &nd

print_power_of_2(3);
print_power_of_2(5);

and the resuis:

% ./nested.pl
3n2=9
5702=9

Now we start toundestand-only the first call to theprint_power_of 2() function works
correctly. Which makes us think that our code has some kind of memory for results of #veefitst
tion, or it ignores thargumentsin subsguentexecuions.

7.5.2 The Diagnosis

Let's follow theguiddinesand use thew flag. Now execute theode:

% ./nested.pl
Variable "$x" will not stay shared at ./nested.pl line 9.

572 =25
672 =25

We have never seen such a warning message before and we donihdeiéandwhat it means. The
diag nostics pragma will certainly help us. Let’s prepend this pragma beforsttice  pragma

in ourcode:

#!/usr/bin/perl -w

use diagnostics;
use strict;

And executet;
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% ./nested.pl
Variable "$x" will not stay shared at ./nested.pl line 10 (#1)

(W) An inner (nested) named subroutine is referencing a lexical
variable defined in an outer subroutine.

When the inner subroutine is called, it will probably see the value of
the outer subroutine’s variable as it was before and during the

*first* call to the outer subroutine; in this case, after the first

call to the outer subroutine is complete, the inner and outer
subroutines will no longer share a common value for the variable. In
other words, the variable will no longer be shared.

Furthermore, if the outer subroutine is anonymous and references a
lexical variable outside itself, then the outer and inner subroutines
will never share the given variable.

This problem can usually be solved by making the inner subroutine
anonymous, using the sub {} syntax. When inner anonymous subs that
reference variables in outer subroutines are called or referenced,

they are automatically rebound to the current values of such

variables.

572 =25
672 =25

Well, noweventhing is clear. We have thaner subrodine power_of _2()  and theouter subrou
tine print_power_of_2() in ourcode.

When the innepower_of 2()  subrodine is called for the first time, it sees the value of the outer
print_power_of 2() subrodine's $x variable On subsguentcalls the$x variable won't be
updated, no matter what the value of it in the oatdrodine. There are two copies of ti$x vari-
able no longer a single one shared by the tautines.

7.5.3 The Remedy

Thediag nostics pragma suggests that the problem can be solved by making thaubnedine
anonynous

An anonynoussubrouine can act as alosurewith respect tdexically scopedvariables Bascally

this means that if you definesaibrodine in aparticular lexical context at garticular moment, then it

will run in that same context later, even if called from outside that context. The upshot of this is that
when thesubrouine runs, you get the same copies of tlically scopedvariableswhich were
visible when thesubrouine wasdefined. So you can passgumentsto afunction when you define it,

as well as when you invoke

Let's rewrite the code to use thechique
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anonymous.pl

#!/usr/bin/perl
use strict;

sub print_power_of_2 {
my $x = shift;

my $func_ref = sub {
return $x ** 2;

I3

my $result = &$func_ref();
print "$x/2 = $result\n";

}

print_power_of_2(5);
print_power_of_2(6);

Now $func_ref  contains aeferenceto ananonynousfunction, which we later use when we need
to get the power of two. (In Perlfanction is the same thing assabroudine.) Since it isanonynous
the function will autanaically be rebound to the new value of the outer scope@ble $x, and the
results will now be asxpected.

Let’s verify:

% ./anonymous.pl

502 =25
672 = 36

Indeed,anonymouspl worked as wexpected.

7.6 When You Cannot Get Rid of The InnerSubroutine

First you might wonder, why in the world will someone need to define an sniheouine? Well, for

example to reduce some of Perl's script stacugheadyou might decide to write a daemon that will
compile the scripts and modules only once, and cache the pre-compiled code in memory. When some
script is to be executed, you just tell the daemon the name of the script to run and it will do the rest
and do it muchiaster.

Seems like an easy task, and it is. The only problem is once the script is compiled, how do you
execute it? Or let’s put it the other way: after it was executed for the first time and it stays compiled in
the daemon memory, how do you call it again? If you could geteakbpersto code the scripts so

each has aubrouine calledrun() that will actually execute the code in the script then you have half

of the problensolved.

But how does the daemon know to refer to some specific script if they all run nmathe name

space? Oneoluion might be to ask thdevebpersto declare a package in each and every script, and

for the package name to be derived from the script name. However, since there is chance that there
will be more than one script with the same namerésitdng in differentdiredories then in order to

prevent name-spaa®llisionsthediredory has to be a part of the package name too. And don't forget
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that script may be moved from oméredory to another, so you will have to make sure that the
package name is corrected every time the scriptgeted.

But why enforce these strange rulesdmvebpers when we can arrange for our daemon to do this
work? For every script that daemon is about to execute for the first time, it should be wrapped inside
the package whose name is constructed from the mangled path to the scriguanolane called

run(). For example if the daemon is about to execute the garipthello.pl

hello.pl

#!/usr/bin/perl
print "Hello\n";

Prior to running it, the daemon will change the codeeto

wrapped_hello.pl

package cache::tmp::hello_2epl;

sub run{
#!/usr/bin/perl
print "Hello\n";

}

The package name is constructed from the preéighe:: , eachdiredory sepaation slash is
replaced with: , and noralphanunericchamdersare encoded so that for exampléa dot) becomes
_2e (anundescorefollowed by the ASCII code for a dot in hexpresertation).

% perl -e "printf "%x",ord(".")’

prints: 2e. The undescoreis the same you see in URIncodng where%chamlader is used instead
(%28, but sincébhas a special meaning in Perl (prefix of heafiable it couldn’t beused.

Now when the daemon is requested to execute the #cnipthello.p] all it has to do is to build the
package name as before based ordtaion of the script and call itun() subrouine:

use cache::tmp::hello_2epl;
cache::tmp::hello_2epl::run();

We have just written a partigrotaype of the daemon we desired. The only method nemvaining
unddined is how to pass the path to the script to the daemon. This detail is left to the reader as an
execise

If you arefamiliar with the Apache::Registry module, you know that it works in almost the
same way. It uses different package prefix and the genefimction is calledhandler()  and not
run(). The scripts to run are passed through the HpfDRocol's headers.

Now you undestandthat there are cases where your norguddrodines can become inner, since if
your script was aimple:
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simple.pl

#!/usr/bin/perl
sub hello { print "Hello" }
hello();

Wrapped into aun() subrodine it becomes:

simple.pl

package cache::simple_2epl;

sub run{
#!/usr/bin/perl
sub hello { print "Hello" }
hello();

}

Therdore, hello()  is an inneisubrodine and if you have useahy() scopedvariablesdefined and
altered outside and used insiaglo(), it won't work as you expedtaring from the second call,
as was explained in thevioussection.

7.6.1 Remaliesfor Inner Subrouines

First of all there is nothing to worry about, as long as you don't forget to tumattmngs On. If you
do happen to have thany() Scopedvariablein NestedSubrodines’ problem, Perl will always alert
you.

Given that you have a script that has this problem, what are the ways to solve it? There are many of
them and we will discuss some of thaere.

We will use thefollowing code to show thdifferentsoluions
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multirun.pl

#!/usr/bin/per! -w
use strict;

for (1..31
print "run: [time $_]\n";
run();

}

sub run {
my $counter = 0;

increment_counter();
increment_counter();

sub increment_counter{
$counter++;
print "Counter is equal to $counter \n";

}

} # end of sub run

This code executes thhan() subrodine three times, which in turiitializesthe $counter  vari-
ableto 0O, every time it executed and then calls the isnbrodineincre ment_counter()  twice.
Subincre ment_counter()  prints$counter ’s value afteincremening it. One might expect to
see thdollowing output:

run: [time 1]
Counter is equal to 1!
Counter is equal to 2!
run: [time 2]
Counter is equal to 1!
Counter is equal to 2!
run: [time 3]
Counter is equal to 1!
Counter is equal to 2!

But as we have already learned from tirevious sections, this is not what we are going to see.
Indeed, when we run the script wee:

% ./multirun.pl

Variable "$counter” will not stay shared at ./nested.pl line 18.
run: [time 1]

Counter is equal to 1!

Counter is equal to 2!

run: [time 2]

Counter is equal to 3!

Counter is equal to 4!

run: [time 3]

Counter is equal to 5!

Counter is equal to 6 !
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Obviously, the $counter variable is notreinitialized on eachexecudion of run(). It retains its
value from thereviousexecuion, and subncre ment_counter()  incrementsthat.

One of the workarounds is to ugebally declaredvariables with thevars pragma.

multirunl.pl

#!/usr/bin/perl -w

use strict;
use vars qw($counter);

for (1..3){
print "run: [time $_J\n";
run();

}

sub run {
$counter = 0;

increment_counter();
increment_counter();

sub increment_counter{
$counter++;
print "Counter is equal to $counter \n";

}

} # end of sub run

If you run this and the othapluions offered below, the expected output will peneated

% ./multirunl.pl

run: [time 1]
Counter is equal to 1!
Counter is equal to 2!
run: [time 2]
Counter is equal to 1!
Counter is equal to 2!
run: [time 3]
Counteris equal to 1!
Counter is equal to 2!

By the way, the warning we saw before has gone, and so has the problem, since theng()s no
(lexically defined)variableused in the nestesiibrouine.

Another approach is to use fullpaified variables This is better, since less memory will be used, but
it adds a typingvehead
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multirun2.pl

#!/usr/bin/per! -w
use strict;

for (1..31
print "run: [time $_]\n";
run();

}

sub run {
$main::counter = 0O;

increment_counter();
increment_counter();

sub increment_counter{
$main::counter++;
print "Counter is equal to $main::counter \n";

}

} # end of sub run

You can also pass tivariableto thesubrodine by value and make ttsibrodine return it after it was
updated. This adds time and memowgiheads so it may not be good idea if thariablecan be very
large, or if speed a#xecuion is anissue.

Don't rely on the fact that theariableis small during thelevebpmentof theapplication, it can grow

quite big insituations you don’t expect. For example, a very simple HTML form text entry field can
return a few megabytes of data if one of your users is bored and wants to test how good is your code.
It's not uncommon to see users Copy-and-Paste 10Mb core dump files into a form’s text fields and
then submit it for your script tprocess.
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multirun3.pl

#!/usr/bin/per! -w
use strict;

for (1..31
print "run: [time $_]\n";
run();

}
sub run {
my $counter = 0;

$counter = increment_counter($counter);
$counter = increment_counter($counter);

sub increment_counter{
my $counter = shift || O ;

$counter++;
print "Counter is equal to $counter \n";

return $counter;

}

} # end of sub run

Finally, you can useeferencesto do the job. The version aficre ment_counter() below
accepts aeferenceto the$counter variable andincrementsits value after firsderetrendng it.
When you use aeference the variable you use inside théunction is physcally the same bit of
memory as the one outside thaction. This techiqueis often used to enable a callohction to
modify variablesin a callingfunction.
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multirun4.pl

#!/usr/bin/per! -w
use strict;

for (1..31
print "run: [time $_]\n";
run();

}
sub run {
my $counter = 0;

increment_counter(\$counter);
increment_counter(\$counter);

sub increment_counter{
my $r_counter = shift || 0;

$$r_counter++;
print "Counter is equal to $$r_counter \n";

}

} # end of sub run

Here is yet another and more obsagkerenceusage. We modify the value $€ounter inside the
subrodine by using the fact thatariablesin @_are aliases for the actual scatarangeters Thus if
you called dunction with two arguments those would be stored #$ [0] and$_[1] . In partiaular,

if an element_[0] is updated, theorrespondng argumentis updated (or an error occurs if it is not
updaable.

multirun5.pl

#!/usr/bin/perl -w
use strict;

for (1..3)
print "run: [time $_]\n";
run();

}

sub run {
my $counter = 0;

increment_counter($counter);
increment_counter($counter);

sub increment_counter{
$_[0]++;
print "Counter is equal to $_[0] \n";

}

} # end of sub run
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Now you have at least five workarounds to chdoze.

For moreinformation please refer to perlref and perlsnhnpages.

7.7 use(),require(), do(), %INC and @INC Explained
7.7.1 The @INCarray

@INCis a special Penariablewhich is theequivalent of the shell'sPATHvariable Whereas?ATH
contains a list ofliredories to search foexecutbles @INCcontains a list ofliredories from which
Perl modules and libraries canlbaded.

When youuse(), require() ordo() afilenameor a module, Perl gets a list difedories from

the @INCvariable and searches them for the file it was requested to load. If the file that you want to
load is not located in one of the listdidedories, you have to tell Perl where to find the file. You can
either provide a pattelative to one of thaliredoriesin @ING or you can provide the full path to the
file.

7.7.2 The %INC hash

%INCis another special Perériablethat is used to cache the names of the files and the modules that
weresucceskilly loaded and compiled hyse(), require() ordo() functions Beforeattempt

ing to load a file or a module, Perl checks whether it's already idiNC hash. If it's there, the
loading andtherdore the complation are not performed at alDthewise the file is loaded into
memory and an attempt is made to compited

If the file issucceskllly loaded and compiled, a new key-value pair is addédIMC The key is the
name of the file or module as it was passed to the one of thefthiiens we have just mentioned,
and if it was found in any of th@ INCdiredories except'." the value is the full path to it in the file
system.

Thefollowing exanpleswill make it easier teindestandthelogic.

First, let's see what are the contentg@fNCon mysystem:

% perl -e "print join "\n", @INC’
lusr/lib/perl5/5.00503/i386-linux
lusr/lib/perl5/5.00503
lusr/lib/perl5/site_perl/5.005/i386-linux
lusr/lib/perl5/site_perl/5.005

Notice the. (currentdiredory) is the lastiredory in thelist.

Now let’s load the modulstrict.pm and see the contents%iNC

% perl -e 'use strict; print map {"$_ => $INC{$_}\n"} keys %INC’

strict.pm => /usr/lib/perl5/5.00503/strict.pm
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Sincestrict.pm was found infusr/lib/perl5/5.005034diredory and/ust/lib/perl5/5.00503is a part
of @ING %INCincludes the full path as the value for the k&ict.pm

Now let's create the simplest module/imp/test.pm

It does nothing, but returns a true value when loaded. Now let’s loadifferentways:

% cd /tmp
% perl -e 'use test; print map {"$_ => SINC{$_}\n"} keys %INC’

test.pm => test.pm

Since the file was founckldive to. (the currentiredory), thereldive path is inserted as the value.
If we alter@INGC by addingtmpto theend:

% cd /tmp
% perl -e 'BEGIN{push @INC, "tmp"} use test; \
print map {"$_ => $INC{$_}\n"} keys %INC’

test.om => test.pm

Here we still get theelaive path, since the module was found fiedtive to"." . Thediredory /tmp
was placed after in the list. If we execute the same code frouifeerentdiredory, the"." direc
tory won’t match,

% cd/
% perl -e 'BEGIN{push @INC, "/tmp"} use test; \
print map {"$_ => $INC{$_}\n"} keys %INC’

test.pm => /tmp/test.pm

so we get the full path. We can also prepend the pathunwghift(), so it will be used fomatch
ing before"." andtherdore we will get the full path awell:

% cd /tmp
% perl -e 'BEGIN{unshift @INC, "/tmp"} use test; \
print map {"$_ => $INC{$_}\n"} keys %INC’

test.pm => /tmp/test.pm

Thecode:

BEGIN{unshift @INC, "/tmp"}

can be replaced with the magkegant:
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use lib "tmp";

Which executes the BEGIN block aboeactly.

These approaches toodifying @INCcan be labointersive, since if you want to move the script
around in the file-system you have to modify the path. This can be painful, for example, when you
move your scripts frordevebpmentto aprodudion server.

There is a module callegindBin  which solves this problem in the plain Perl world, bofortu-
natelyit won’t work under mod_perl, since it's a module and as any module it's loaded only once. So
the first script using it will have all the settings correct, but the rest of the scripts will not if located in
adifferentdiredory from thefirst.

For acomplet@essof this section, I'll present this moduayway.

If you use this module, you don’t need to write a hard coded pathfollbmring snippet does all the
work for you (the file igtmp/load.p):

#!/usr/bin/perl

use FindBin ();

use lib "$FindBin::Bin";

use test;

print "test.om => $INC{’test.pm’A\n";

In the above examp&FindBin::Bin is equal totmp. If we move the scripgomeavhereelse... e.g.
/tmp/xin the code abov@FindBin::Bin equalghome/x

% /tmpl/load.pl

test.pm => /tmp/test.pm

Just like withuse lib  but no hard coded pathBquired.

You can use this workaround to make it work unded_perl.

do 'FindBin.pm’;

unshift @INC, "$FindBin::Bin";

require test;

#maybe test::import( ... ) here if need to import stuff

You will have a slighbveiheadbecause you will load from disk angconpile theFindBin  module
on each request. So it can be not witrth

7.7.3 Modules,Libraries andFiles

Before we proceed, let's define what we meamglule andlibrary or file.
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® The Library or the File
A file which contains pesubrodinesand other code.
It geneally doesn't include a packageclaation.
Its laststatenentreturnstrue.
It can be named in any way desired, ¢pemeally its extersionis .pl or .ph.

Exanples

config.pl

$dir = "/home/httpd/cgi-bin";
$cgi = "/cgi-bin";
1

mysubs.pl

sub print_header{
print "Content-type: text/plain\r\n\r\n";
L
e the Module

A file which contains pesubrodinesand othercode.
It geneally declares a package name athibgiming of it.
Its laststatenentreturnstrue.
The namingconvertion requires it to have gmextersion

Example:

MyModule.pm

package My::Module;
$My::Module::VERSION = 0.01;

sub new{ return bless {}, shift;}

END { print "Quitting\n"}
1

7.7.4 require()

require() reads a filecontainng Perl code and compiles it. Befoattemping to load the file it
looks up theargumentin %INCto see whether it has already been loaded. If itregsijre() just
returns without doing a thin@themwise an attempt will be made to load and compilefilee
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require() has to find the file it has to load. If tlegumentis a full path to the file, it just tries to
read it. Forexample:

require "/home/httpd/perl/mylibs.pl";

If the path isrelaive, require() will attempt to search for the file in all tltkrecdories listed in
@INC Forexample:

require "mylibs.pl";

If there is more than oneccurenceof the file with the same name in tHeedories listed in@INC
the firstoccurencewill be used.

The file must returRUE as the lasstatenentto indicatesuccesful execuion of anyinitialization

code. Since you never know what changes the file will go through in the future, you cannot be sure
that the lasstatenentwill always returnTRUE That's why thesuggeson is to put” 1; " at the end

of file.

Although you should use the refdenamefor most files, if the file is anodule you may use the
following convertion instead:

require My::Module;

This is equato:
require "My/Module.pm";

If require() fails to load the file, either because it couldn't find the filajiresion or the code
failed to compile, or it didn't returRUE then the program wouldie().  To prevent this the
require() statenentcan be enclosed into aval()  block, as in thigxample:

require.pl

#!/usr/bin/perl -w

eval { require "ffile/that/does/not/exists"};
if (3@) {

print "Failed to load, because : $@"

print "\nHello\n";

When we execute thgrogram:
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% ./require.pl
Failed to load, because : Can't locate /file/that/does/not/exists in
@INC (@INC contains: /usr/lib/perl5/5.00503/i386-linux
lusr/lib/perl5/5.00503 /usr/lib/perl5/site_perl/5.005/i386-linux
lusrl/lib/perl5/site_perl/5.005 .) at require.pl line 3.
Hello
We see that the program diddie(), becauseHello was printed. Thidrick is useful when you

want to check whether a user has some module installed, but if she hasn’tdrsicalf perhaps the
program can run without this module with redubauttionality.

If we remove theval() part and tryagain:

require.pl

#!/usr/bin/perl -w

require "ffile/that/does/not/exists";
print "\nHello\n";

% ./requirel.pl

Can't locate /file/that/does/not/exists in @INC (@INC contains:
{usr/lib/perl5/5.00503/i386-linux /ust/lib/perl5/5.00503
lusr/lib/perl5/site_perl/5.005/i386-linux
lusr/lib/perl5/site_perl/5.005 .) at requirel.pl line 3.

The program justlie()s in the last example, which is what you want in huastes.

For moreinformation refer to theperfunc manpage.

7.7.5 use()

use(), just like require(), loads and compiles filesontairing Perl code, but it works with
modulesonly. The only way to pass a module to load is by its module name and filehisne If
the module is located MyCode.pmthe correct way tase() itis:

use MyCode
andnot:

use "MyCode.pm"

use() trandatesthe passedrgumentinto a file nameaepladng :: with / andappenéhg .pmat the
end. SaMy::Module becomedy/Module.pm

use() is exactlyequivalentto:
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BEGIN { require Module; import Module LIST; }

Intemally it callsrequire() to do the loading andompiation chores. Whemequire() finishes
its job,import()  is called unles§) is the secondrgument Thefollowing pairs areequivalent

use MyModule;
BEGIN {require MyModule; import MyModule; }

use MyModule gw(foo bar);
BEGIN {require MyModule; import MyModule (“foo","bar"); }

use MyModule ();
BEGIN {require MyModule; }

The first pair exports the default tags. This happens if the modul@&X®ORMD a list of tags to be
exported by default. The module manpageeally describes what modules are exportediéfault.

The second pair exports all the tags passeat@mments No default tags are exported unlesplic-
itly told to.

The third pair describes the case where the caller does not want any symbatsgorte.

import()  is not a builtinfunction, it's just anordinary static method call into theMyModile
package to tell the module to import the list of features back into the current package. See the Exporter
manpage for mormformation.

When you write your own modules, alwaysnenber that it's better to us@EXPORT_COildstead of
@EXPORTBince the former doesn’t export symbols unless it was asked to. Exports polhaete
paceof the module user. Also avoid short or common symbol names to reduce the risk of name
clashes.

Whenfundtions andvariablesaren’t exported you can still access them using their full names, like
$My::Module::bar or $My::Module::foo() . By convertion you can use a leadingnder
scoreon names tinformally indicatethat they arénternal and not for publiaise.

There’s acorrespondng “no” command that un-imports symbols imported bge, i.e., it calls
unim port Module LIST instead ofmport()

7.7.6 do()

While do() behaves almogdertically to require(), it reloads the filaincorditionally. It doesn’t
check%INCto see whether the file was alreddgded.

If do() cannot read the file, it returnmdef and sets! to report the error. Iflo() can read the
file but cannot compile it, it returnsndef and sets an error messagé@ If the file issucceskllly
compiled,do() returns the value of the lastpresionevalated
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7.8 Using Global Variablesand Sharing Them Between
Modules/Packages

7.8.1 Making VariablesGlobal

When you first wrotéx in your code you created a globhalriable It is visibleeverywherein the file

you have used it. If you defined it inside a package, it is visible inside the package. But it will work
only if you do not usestrict pragma and yo#tHAVE to use this pragma if you want to run your
scripts under mod_perl.

7.8.2 Making VariablesGlobal With strict PragmaOn

First you use

use strict;

Then youuse:

use vars gw($scalar %hash @array);

Staring from this moment thgariablesare global only in the package where you defined them. If you
want to share globalariablesbetweerpackages here is what you cago.

7.8.3 Using Exporter.pm to Share Globalariables

Assume that you want to share tG&l.pm object (I will use$q) between your modules. For
example, you create it iscript.pl , but you want it to be visible iMy::HTML . First, you make
$q global.

script.pl:

use vars qw($q);

use CGl;

use lib qw(.);

use My::HTML qw($q); # My/HTML.pm is in the same dir as script.pl
$gq = new CGI;

My::HTML::printmyheader();

Note that we have importegt] from My::HTML . And My::HTML does the export &q:
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My/HTML.pm

package My::HTML;
use strict;

BEGIN {
use Exporter ();

@My::HTML::ISA = gw(Exporter);
@My::HTML:EXPORT = qw();
@My::HTML::EXPORT_OK = qw($q);
}

use vars qw($q);

sub printmyheader{
# Whatever you want to do with $g... e.g.
print $g->header();

}

1;
So the$q is shared between thdy::HTML package andcript.pl . It will work vice versa as
well, if you create the object My::HTML but use it inscript.pl . You have true sharing, since if
you changebq in script.pl , it will be changed iMy::HTML aswell.

What if you need to shakg between more than twoackage® For example you want My::Doc to
share$q aswell.

You leaveMy::HTML untouched, and modifscript.plto include:

use My::Doc qw($q);

Then you writeMy::Doc exactly likeMy::HTML - except of course that the contendiiferent:).

Onepossble pitfall is when you want to uddy::Doc in bothMy::HTML andscript.pl Only if you
add

use My::Doc gw($q);

into My::HTML will $q be sharedOthewise My::Doc will not share$q any more. To make things
clear here is theode:

script.pl:

use vars qw($q);

use CGl;

use lib gw(.);

use My::HTML gw($q); # My/HTML.pm is in the same dir as script.pl
use My::Doc qw($q); # Ditto

$g = new CGl,

My::HTML::printmyheader();
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My/HTML.pm

package My::HTML;
use strict;

BEGIN {
use Exporter ();

@My::HTML::ISA = gw(Exporter);
@My::HTML:EXPORT = qw();
@My::HTML::EXPORT_OK = qw($q);

}

use vars  qw($q);
use My::Doc qw($q);

sub printmyheader{
# Whatever you want to do with $g... e.g.
print $g->header();

My::Doc::printtitle(Guide’);

==

package My::Doc;
use strict;

BEGIN {
use Exporter ();

@My::Doc::ISA = gqw(Exporter);
@My::Doc::EXPORT = qw();
@My::Doc::EXPORT_OK = qw($q);
}

use vars qw($q);

sub printtitle{
my $title = shift || 'None”’;

print $g->h1($title);

7.8.4 Using the PerlAliasing Feature to Share GlobaVariables

As the title says you can importvariable into a script or module without usirigxporter.pm . |
have found it useful to keep all tikenfiguration variablesin one moduleMy::Config . But then |
have to export all theariablesin order to use them in other modules, which is bad for two reasons:
polluting otherpackage$ name spaces with extra tags which increase the meraquyrenents and
adding theovelheadof keeping track of whatariablesshould be exported from thenfiguration
module and what imported, for sorparticular package. | solve this problem by keeping all \the-
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ablesin one hasBocandexporing that. Here is an example lgly::Config

package My::Config;

use strict;

use vars qw(%c);

%c = (
# All the configs go here
scalar_var => 5,

array_var =>[
foo,
bar,

1,

hash_var => {
foo => 'Foo’,
bar => 'BARRR’,
h
);
1

Now in paclkagesthat want to use theonfiguration variablesl have either to use the fultyualified
names like$My::Config::test , Which | dislike or import them as described in frevious
section. But hey, since we have only oraiable to handle, we can make things even simpler and
save the loading of thExporter.pm  package. We will use the Pealiasng feature forexportng

and saving th&eystrokes:

package My::HTML;
use strict;
use lib gw(.);
# Global Configuration now aliased to global %c
use My::Config (); # My/Config.pm in the same dir as script.pl
use vars qw(%c);
*c = \%My::Config::c;

# Now you can access the variables from the My::Config
print $c{scalar_val};
print $c{array_val}[0];
print $c{hash_val}{foo}

Of course$c is globaleverywhereyou use it as described above, and if you changeni@vhereit
will affect any othepackagesyou have aliasefiMy::Config::c to.

Note that aliases work either with globallocal()  vars - you canno#rite:
my *c = \%My::Config::c;
Which is an error. But you camrite:

local *c = \%My::Config::c;
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For moreinformaion aboutaliasng, refer to the Camel book, second edition, pageS52.

7.9 The Scope of the Special PeNariables

Special Perlvariableslike $| (buffering), $ T (time), $"W (warnings), $/ (input recordsepaator),

$\ (output recordsepaator) and many more are all globahriables This means that you cannot
scope them witlmy(). Only local() is permitedto do that. Since the child server doesn’t usually
exit, if in one of your scripts you modify a globadriable it will be changed for the rest of the
process’ life and will affect all the scripts executed by the ganoeess.

We will demorstratethe case on the input recasdpaator variable If you unddine this variable a
diamondopeitor will suck in the whole file at once if you have enough memRgmenbeiing this
you should never write code like the exampddow.

$/ = undef;
open IN, "file" ....

# slurp it all into a variable
$all_the_file = <IN>;

The proper way is to haveacal() keyword before the specighriableis changed, like¢his:

local $/ = undef;
open IN, "file" ....

# slurp it all inside a variable
$all_the_file = <IN>;

But there is a catchocal() will propagatethe changed value to any of the code below it. The
modified value will be in effect until the scripgrminates unless it is changed aganmevhereelse
in thescript.

A cleaner approach is to enclose the whole of the code that is affectedrhpdfied variablein a
block, likethis:

local $/ = undef;
open IN, "file" ....
# slurp it all inside a variable
$all_the_file = <IN>;
}

That way when Perl leaves the block it restoresotiginal value of the$/ variable and you don't
need to wornelsavherein your program about its value being chanjere.

7.10 Compiled Regular Expressions

When using a regulaxpresionthat contains amtempolatedPerlvariablg if it is known that thevari-
able (or variabled will not change during thexection of the program, atardardoptimizaion tech
niqueis to add théo modiffier to the regexp pattern. This directs the compiler to buildrtesnal
table once, for the entitdgetime of the script, rather than every time the pattern is execOtatsider:
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my $pat = '~oo$’; # likely to be input from an HTML form field
foreach( @list ) {

print if /$pat/o;
}

This is usually a big win in loops over lists, or when ugjirep() ormap() opektors

In long-lived mod_perl scripts, however, thariable can changaccordng to theinvocation and this
can pose a problem. The fiiavocdion of a fresh httpd child will compile the regex and perform the
search correctly. However, atlubsguent uses by that child will continue to match theginal
pattern,regardessof the current contents of the Pedriablesthe pattern is supposed to depend on.
Your script will appear to beroken.

There are twaoluionsto thisproblem:

The first is to useval g// , to force the code to levaluiatedeach time. Just make sure that the eval
block covers the entire loop pfocessg, and not just the pattern matitelf.

The above codfagmentwould berewritten as:

my $pat = '~foo$’;
eval o{
foreach( @list ) {
print if /$pat/o;
}
}

Justsaying:

foreach( @list ) {
eval gf print if /$pat/o; };
}

is going to be &orribly expersive propasition.

You can use this approach if you require more than one pattern apetor in a given section of
code. If the section contains only amgeitor (be it anm// ors/// ), you can rely on thproperty of
the null pattern, that reuses the last pattern seen. This leads to the smdion which alsoelimi-
natesthe use oéval.

The above codfagmentbecomes:

my $pat = "oo%’;
"something" =~ /$pat/; # dummy match (MUST NOT FAIL!)
foreach( @list ) {
print if //;
}

The only gotcha is that the dummy match that boots the regqimesion engine musabsdutely,
postively succeedpthemise the pattern will not be cached, and thewill match eventhing. If you
can’t count on fixed text to ensure the match succeeds, you hapessilities
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If you canguaarteethat the pattermariable contains naneta-chascers(things like *, +, #, $...), you
can use the dummmyatch:

"$pat" =~ N\Q$pat\E/; # guaranteed if no meta-characters present

If there is apossbility that the pattern can contaimeta-chaaders you should search for the pattern
or thenon-searcable\377chamlader asfollows:

"\377" =~ [$pat|\377$/; # guaranteed if meta-characters present

Anotherapproach:

It depends on theomplexty of the regexp to which you apply thtiscmique One common usage
where a compiled regexp is usually mefécientis to‘* match any one of a group pétterns over
and overagain.

Maybe with a helper routine, it's easier temenber. Here is one slightlynodified from Jeffery
Friedl's example in his bookMasteing RegeX.

HHHHHHH R
# Build_MatchMany_Function
# -- Input: list of patterns
# -- Output: A code ref which matches its $_[0]
# against ANY of the patterns given in the
# "Input", efficiently.
#
sub Build_MatchMany_Function {
my @R =@_;
my $expr = join’[|’, map { "\$_[0] =~ m\$R[$_J/0"} (0..$#R );
my $matchsub = eval "sub { $expr }";
die "Failed in building regex @R: $@" if $@;
$matchsub;

Exampleusage:

@some_browsers = gw(Mozilla Lynx MSIE AmigaVoyager lwp libwww);
$Known_Browser=Build_MatchMany_Function(@some_browsers);

while (KACCESS_LOG>) {
# ...
$browser = get_browser_field($_);
if (! &SKnown_Browser($browser) ) {
print STDERR "Unknown Browser: $browser\n";

}
#...

}
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7.11 Exception Handling for mod_perl

Provided here are songeiiddines for clean(er)excepion handling for mod_perl usage, although the
techhiquepresented here applies to all of your Pedgranming.

Thereasoing behind thisdocunentis the current broken status$8IG{ DIE__} in the perl core
- see both the perl5-porters and mod_perl mailing list archives for details odistission (It's
broken in at least Perl v5.6.0 apiebhbably in later versions asell.)

7.11.1 Trapping Excepionsin Perl

To trap anexcegion in Perl we use theval{} construct. Many people initially make the mistake
that this is the same as teeal EXPRconstruct, which compiles and executes code at run time, but
that's not the caseval{} compiles at compile time, just like the rest of your code, and has next to
zero run-timepenalty.

When in an eval block, if the codxecuing die()’s  for some reason, rather thesmminaing your
code, theexcepion is caughtand the program is allowed to examine thatepgion and makedeck
sionsbased on it. The full construct looks lites:

eval

{

# Some code here
}; # Note important semi-colon there
if ($@) # $@ contains the exception that was thrown

{

# Do something with the exception

}

else # optional

{

# No exception was thrown

}

Most of the time when you see thesecepion handlers there is no else block, because it tends to be
OK if the code didn’t throw aexcepion.

7.11.2 Alternative Excegion Handling Techiques

An often suggested method for handling globstegions in mod_perl, and other perl programs in
general, is a_DIE__ handler, which can be setup by eithssigiing afunction name as a string to
$SIG{__DIE__} (not partiaularly recommended because of theossble namepace clashes) or
assiging a codereferenceto $SIG{ _DIE__} , the usual way of doing so is to useaonynous
subrodine:

$SIG{__DIE__} = sub { print "Eek - we died with:\n", $_[0]; };

The current problem with this is tHB8IG{ _DIE__} is a global setting in your script, so while you
can poterially hide away your excepions in some extemal module, the execuion of
$SIG{__DIE__} s fairly magical, andnhterferesnot just with your code, but with all code in every
module you import. Beyond the magic involv&§IG{ DIE_} actuwlly interfereswith perl’s
normalexcepion handlingmectanism theeval{}  constructWitness:
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$SIG{_DIE__} = sub { print "handler\n"; };

eval {
print "In eval\n";
die "Failed for some reason\n";

h
if ($@) {

print "Caught exception: $@";
}

The codaunfortunatelyprintsout:

In eval
handler

Which isn’t quite what you would expeespeially if that$SIG{ _DIE__} handler is hidden away
deep in some other module that you didn’t know about. There are work arounds however. One is to
localise$SIG{__DIE__} in everyexcefion trap youwrite:

eval {
local $SIG{__DIE__};

b

Obviously this just doesn't scale - you don’'t want to be doing that for eercgpion trap in your
code, and it's a slow down. A second work around is to check in your handler if you are trying to
catch thisexcepion:

$SIG{_DIE_ }=sub{
die $_[0] if $”S;
print "handler\n”;

k

However this won’t work undekpache::Registry - you're always in an eval blogkere!

You should warn people about this dange68fG{__DIE__} and inform them of better ways to
code. Thdollowing mateial is an attempt to jushat.

7.11.3 BetterExcepion Handling

Theeval{} construct in itself is a fairly weak way to handleeionsas strings. There’s no way to
pass morénformation in yourexcepiion, so you have to handle yoexcegion in more than one place
- at thelocation the error occurred, in order to constructesmsble error message, and again in your
excefption handler to de-construct that string istamehing mearingful (unless of course all you want
your excepion handler to do is dump the error to tthrewser).

A little known fact abouexcepionsin perl 5.005 is that you can call die with an object. &keep
tion handler receives that object @ This is how you are advised to handbecepions now, as it
provides an extremeljexible andscahbleexcepionssoluion.
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7.11.3.1A Little Housekeepng

First though, before we delve into the details, a litttrisé&eepng is in order. Most, if not all,
mod_perl programs consist of a main routine that is entered, and then dispatches itself to a routine
depenihg on the paraneters passed and/or the form values. In a normal C program this is your
main() fundion, in a mod_perl handler this is ydwandler()  function/method.

In order for you to be able to us&cepion handling to its best extent you need to change your script
to have some sort of globakcepion handling. This is much more trivial than it sounds. If you're
using Apache::Registry to emulate CGI you might considerapping your entire script in one
big eval block, but | wouldliscouagethat. A better method would be meoduarise your script into
discretefunction calls, one of which should be a dispatobtine:

#!/usr/bin/per! -w
# Apache::Registry script

eval {
dispatch();

3
catch($@);
sub dispatch {

}

sub catch {
my $exception = shift;

This is easier with aardinary mod_perl handler as it is natural to haepaatefunctions rather than
a long run-orscript:

MyHandler.pm

sub handler {
my $r = shift;

eval {
dispatch($r);

3
catch (3@);
}

sub dispatch {
my $r = shift;

}

sub catch {
my $exception = shift;
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Now that theskeldon code is setup, let’s create axcepion class, making use of Perl 5.005’s ability
to throwexcepion objects.

7.11.3.2 An Excepion Class

This is a really simplexcepion class, that does nothing but contaiformation. A betterimplemen
tation would probably also handle its owexcepion condtions but that would be more complex,
requiing sepaatepaclkagesfor eachexcepion type.

My/Exception.pm

package My::Exception;

sub AUTOLOAD {
my ($package, $filename, $line) = caller;
no strict 'refs’, 'subs’;
if (SAUTOLOAD =~ /.*::(JA-Z]\Ww+)$/) {
my $exception = $1;
“$AUTOLOAD} =
sub {
shift;
push @_, caller => {
package => $package,
filename => $filename,
line => $line,
h
bless { @_}, "My::Exception::$exception";

h
goto &{SAUTOLOAD};

}
else {
die "No such exception class: $SAUTOLOAD\n";

}
}

1

OK, so this is all highly magical, but what does it do? It creates a simple package that we can import
and use a®llows:

use My::Exception;
die My::Exception->SomeException( foo => "bar" );
The excepion class tracks exactly where we died from using daker() mechanism, it also

cachesxcepion classes so th&UTOLOADs only called the first time (in a given processeanep
tion of aparticular type is thrown(particularly relevantundermod_perl).

7.11.4 Catching UncaughtExcegions

What aboutexcepions that are thrown outside of your control? We can fix this using one of two
possble methods. The first is toveride die globally using the old magic@SIG{_DIE__} , and

the second, is the cleaner non-magical methoavefriding the globaldie() method to your own
die() method that throws agxcepion that makes sense to yapplicetion.
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7.11.4.1Using$SIG{_DIE_ }

Oveloadng using$SIG{ _DIE__} in this case is rather simple, here’s sarode:

$SIG{_DIE_ }=sub{
my $err = shift;
if(Iref $err) {
$err = My::Exception->UnCaught(text => $err);
}

die $err;

b

All this does is catch youexcepion and re-throw it. It's not adangeous as we stated earlier that
$SIG{_DIE__} can be, because we'eetwally re-throwing the excepion, rather tharcatchng it
andstopping there.

There’s only one slight buggette left, and that’s if s@xtenal codedie()’ing catches thexcep
tion and tries to do stringompaisonson theexcepion, asin:

eval {
... # some code
die "FATAL ERRORNN";
kh
if ($@) {
if (5@ =~ "FATAL ERRORY/) {
die $@;
}
}

In order to deal with this, we cayveload stringification for our My::Excep tion ::UnCaught
class:

package My::Exception::UnCaught;
use overload """ => \&str;

sub str {
shift->{text};

}
}

We can now let other code happilgntinue.

7.11.4.2 Overrid ing the Core die()Function

So what if we don’t want to toucdSIG{ DIE__} at all? We camvercomethis byoveriding the
core diefunction. This is slightly more complex thamplemening a$SIG{ _DIE__} handler, but
is far less magical, and is the right thing to aogordng to theperl5-porters mailingjst.

Overriding corefunctions has to be done from axtemnal package/module. So we’re going to add that
to ourMy::Excep tion module. Here’s theslevantparts:
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use vars qw/@ISA @EXPORT/,;
use Exporter;

@EXPORT = qw/die/;
@ISA ="Exporter’;

sub import {
my $pkg = shift;
$pkg->export(CORE::GLOBAL’, 'die’);
Exporter::import($pkg,@_);

}

sub die {
if ('ref($_[0])) {
CORE::die My::Exception->UnCaught(text => join(", @_));

}
CORE::die $_[0];
}

That wasn’t so bad, was it? We’re relying on Exporter's exfuordtion to do the hard work for us,
exporing the die() function into the CORE::GLOBAL namepace Along with the aboveover
loadedstringificalion, we now have a completxcepion system (well, mostly complet&xcegion
die-hards would argue that there’s no “finally” clause, andemoepion stack, but that's another
topic for anothetime).

7.11.5 SomeUses

I’'m going to come right out and say now: | abuse this systemibly! | throw excepions all over my
code, not because I've hit amcepional bit of code, but because | want to get straight back out of the
currentfunction, without having to have every single leveffafiction call check error codes. One way

| use this is to return Apache retwrodes:

# paranoid security check
die My::Exception->RetCode(code => 204);

Returns a 204 error coddTTP_NO_CONTEN,Twhich is caught at my top levekcepion handler:

if ($@->isa('My::Exception::RetCode")) {
return $@->{code},
}

That last returrstatenentis in myhandler()  method, so that’s the return code that Apaatteally
sends. | have othexcepion handlers in place for sending Basgiatherticaion headers anRedrect
headers out. | also have a gendilig.::Excep tion ::OK class, which gives me a way to back out
completely from where | am, bruggider that as an OK thing tdo.

Why do | go to these extents? After all, code l#asitode (the code behinfhttp://slaskiotord
doesn’t need this sort of thing, so why should my web site? Well it's just a mateahbifility and
programmer style really. There’s lots diterature out there abougxcepion handling, so | suggest
doing someaesearch.
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7.11.6 Conclusions

Here I've demorstrateda simple andcabble (and useful)excepion handlingmectanism, that fits
perfectly with your current code, and provides piegranmer with excelent means todetemine
what has happened in his code. Some users might be worried abatethead of such code.
However in use I've foundccesig the database to be a much msignificantovethead and this is
used in some codielivering to thousandsof users.

For similarexcepion handlingtecmiques see the sectiohOtherlmplementations’.

7.11.7 The My::Exception class in itsentirety
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package My::Exception

use vars qw/@ISA @EXPORT $AUTOLOAD/;
use Exporter;

@ISA ="Exporter’;

@EXPORT = qw/die/;

sub import {
my $pkg = shift;
$pkg->export(CORE::GLOBAL’, 'die’);
Exporter::import($pkg,@_);

}

sub die {
if (fref($_[O])) {
CORE::die My::Exception->UnCaught(text => join(’, @_));

}
CORE::die $_[0];
}

{
package My::Exception::UnCaught;
use overload ™" =>\&str;

sub str {
shift->{text};
}
}

sub AUTOLOAD {
no strict 'refs’, 'subs’;
if (SAUTOLOAD =~ /.*::([A-Z]\W+)$/) {
my $exception = $1;
“$AUTOLOAD} =
sub {
shift;
my ($package, $filename, $line) = caller;
push @_, caller => {
package => $package,
filename => $filename,
line => $line,

h
bless { @_}, "My::Exception::$exception”;

3
goto &{$AUTOLOAD};
}

else {
die "No such exception class: SAUTOLOAD\n";

}
}

1

7.11.8 Other Implemenations

Some users might find it very useful to have a more C++/Javanli&dace of try/catchfunctions
These aravailablein several forms that all work in slighttiifferentways. See thdocumertation for
each module fodetails:
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® Error.pm
Graham Barr'sxcelent OO styled “try, throw, catch” module (frol@PAN).

® Exception.pm and StackTrace.pm

by Autarch (fronjftp://ftp.urth.org/puly.

Exception a bit cleaner than the AUTOLOAD method from the abexanples as it can
catch typos later on. Plus it lets you create actual tiesarchiesfor your excepions, which
could be nice if you want to creagxcepion classes that do more stuff and then inherit from
them.

® Try.pm
Tony Olekshy’s. Adds an unwind stack. Not on CP@st?).
® Exceptions.pm

Peter Seibel'€€xceptions module is totallynon-fundional with modern Perl and has been
supesededby Graham Barr'&rror  module.

;0)
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8 Getting Help and Further Learning
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8.1 What we will learn in this chapter
e Gettinghelp

e Get help withmod_perl

® Get help withPerl

® Get help withPerl/CGI

® Get help withApache

® Get help withDBI

e Get help withSquid

8.2 Getting help

If after reading this guide and othdwcumentslisted in this section, you feel that yaywesion is not

yet answered, please ask the apache/mod_perl mailing list to help you. But first try to browse the
mailing list archive. Most of the time you will find the answer for yquesion by searcing the

mailing archive, since there is a big chance someone else has arneadyeredthe same problem

and found asoluion for it. If you ignore this advice, do not be surprised if yquesion will be left
unarswered- it bores people to answer the saguesion more than once. It does not mean that you
should avoid askinguesions. Just do not abuse tlailable help andRTFM before you call for

HELP. (You have certainly heard tiefamousfable of theshefherdboy and thevolves)

8.3 Get help with mod_ perl

e mod_perlhome

[nttp://perl.apache.org

® Newsand Resources

Take23: News and Resources for the mod_perl Wrtfd//take23.01g

e mod_perl Books

O ’'Apache Modules’ Book

[http://lwww.modperl.comis the home site of The Apache Modules Book, a book alreat
ing Web server modules using the Apache API, written by Lincoln Stein and Doug
MacEaclern

Now you can purchase the book at your |dmabkstoreor from the online dealer. O'Reilly
lists this boolas:
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Writing Apache Modules with Perl and C
By Lincoln Stein & Doug MacEachern
1st Edition March 1999

1-56592-567-X, Order Number: 567X
746 pages, $34.95

O ’Managing and Programming mod_perl’ Book

[http://www.modpetbookconyis the home site of the new mod_perl book, that Eric Cholet
and Stas Bekman ace-authomng. We expect the book to be publishe@001.

Ideas,suggetionsand comments are welcome. Please send thamfot@modperhook com

O mod_perl Quick ReferenceCard

mod_perl PockeRefeenceby Andrew Ford was published by O'Reilly akdscciates
|http://www.oreilly.com/catalog/modperlpr/

You shouldprobebly get also thé\pache PockeRefeenceby the same author and the same
publisherihttp://www.orellly.com/catalog/apachelpr/

See also Andrew’scolledion of reference card for Apache and other programs:
[http://www.refcards.com.

mod_perl Guide

by Stas Bekman ittp://perl.apache.org/guide

mod_perl FAQ

by Frank Cringle ghttp://perl.apache.org/fgq/

mod_perl performancetuning guide

by Vivek Khera ajnttp://perl.apache.org/tuning/

mod_perl plugin referenceguide

by DougMacEaclern atjhttp://perl.apache.org/src/mod_perl.Html

Quick guide for moving from CGI to mod_perl

atlhttp://perl.apache.org/dist/cgi to mod perl.hitml

mod_perl_traps,common traps andsolutions for mod_perl users

atlhttp://perl.apache.org/dist/mod perl traps.html

mod_perl ResourcesPage

[http://www.perteferencecom/mod per/
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e mod_perl mailing list

The Apache/Perl mailing ligmodperl@apache.oyds available for mod_perl users anddevet
opers to share ideas, solveproblems and discuss things related to mod_perl and the
Apache::* modules.To subscribe to this list, send mailtedperl-subscribe @apache.amith
emptySubject and withBody:

subscribe modperl

A searchable mod_perl mailing list archive available at |http:/forum.swarth
[moreedu/epigone/modpérWe owe it to KerWilliams.

More archiveswvailable

O

|nttp://www.geocrawler.com/lists/3/web/182/0/

|http://www.bitmehaniccom/mail-archives/modperl/

[http:/lwww.mail-archive.com/modperl%40apache Jorg/

|http://www.davin.ottawa.on.ca/archive/modgerl/

[http://lwww.progresive-comp.com/Lists/?I=apache-modperl&r=1&w=2#apache-mogperl

|http://www.egroups.com/group/modpérl/

8.4 Get help with Perl

® The Perl FAQ

|http://www.perl.com/CPAN/doc/FAQs/FAQ/PerlFAQ.himl

® The Perl home

[http://www.perl.cony/

® The Perl Journal

|http://www.tpj.comy/
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® Perl Module Mechanics

[http://world.std.com/~swmcd/steven/perl/module _memsimm| - This page describes the
mechaits of creaing, compiling, releagng andmairtaining Perlmodules.

8.5 Get help with Perl/CGI

® Perl/CGI FAQ

atlhttp://www.perl.com/CPAN/doc/FAQs/cgi/perl-cqi-fag.html

® Answersto somebothering Perl and Perl/CGI quedions

|http://stason.org/TULARC/webmis/myfaq.htm|

e |[diot's Guide to CGI programming

[http://www.perl.com/CPAN/doc/FAQs/cgi/idiots-guide.html

o WWW Secuity FAQ

|http://www.w3.org/Sectity/Fag/www-sectity -fag.htm|

® CGl/Perl Taint Mode FAQ

[http:/lwww.gunther.web66.com/FAQS/taambdehtm| (by GuntheBirznieks)

8.6 Get help with Apache

® ApacheProject’'s Home

[http://www.apache.ofg

® Apache Quick ReferenceCard

[http:/lwww.refcards.copfApache and other refcards aneailablefrom thislink)

® The ApacheFAQ

|http://www.apache.org/docs/misc/FAQ.html

® Apache Server Documentation

[http://www.apache.org/dog¢s/

® ApacheHandlers

|http://www.apache.org/docs/handler.Html

® mod_rewrite Guide
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[http://www.engelschall.com/pw/apache/rewriteglide/

8.7 Get help with DBI

e Perl DBI exanples

[http://lwww.saturn5.com/~jwb/dbi-exateshtml| (by Jeffrey WilliamBaker).

e DBl Homepage

|http://www.symbastoneorg/tecmology/perl/DBI/|

® DBI mailing list infor mation

[http://www.fugue.com/dHi/

e DBI mailing list archives

[http://outside.organic.com/mail-archives/dbi-ugers/
[http:/Awww xray.mpe.mpg.de/mailing-lists/dbi/

® Persident connedions with mod_perl

|http://perl.apache.org/src/mod perl.htmI#PERFENT DATABASE CONNECQIONY

8.8 Get help with Squid - Inter net Object Cache

Home page |http://squid.nlanr.ngt/

FAQ -|nttp://squid.nlanr.net/Squid/FAQ/FAQ.himl

Users Guide |http://squid.nlanr.net/Squid/Users-Gujde/

Mailing lists -jhttp://squid.nlanr.net/Squid/mailing-lists.hfml
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