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Your corrections of the technical and grammatical errors are very welcome. You
are encouragedto help me improve the guide theutorial is based on.

If you have somehing to contribute please send it directly to me. Thank you!

If it's a small fix, just remember to tell me the chapter and the name of the section
you are talking about.

If it includes big text modifications pleasedownload the POD sources of the Guide
from CPAN ttp://www.perl.com/CPAN-local/authors/id/S/ST/STAS| edit them
directly and send the patched file to me. There is no need to send me patches, send
the POD filesthemselves

Thank you!
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1.1 Agenda

| will start thepresetation with a very basiéentrodudion into mod_perl, 10 linemstalation instruc
tions a simpleconfiguration and a few codexanples These should help you get your feet wet if
you are really new to mod_perl.

Afterwards I'll talk about boosing a performance of web applications 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 someerfomanceimprovanenttips, these should get yguogrammersproduce
moreefficientcode. We will how one should measperformanceand DO’s and DON'T’s to make
the code run faster and use less memory.

The is one more section left for thest-confeencereading. It includeaddtional information about
mod_perl and relategroducts and resources. You should use it to find the answer tquegions
that you might need to get answered, on your wayettbning a mod_perl guru or when you need
some general help.

;0)
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2.1 mod_perlin Four Slides

Eachtutorial will concetrate on different aspects of running a mod_perl server and mod gregram
ming. In case you don't know how to get started with it, or you think itddffacult task, these slides will
take away any worries you might have had when you came ttrisl.

In just four slides you will be able to install aooinfigure a mod_perl server. And, of course, to write new
code and reuse tlexising code under mod_perl.

The four slides (sections) are:
® |nstalation
e Configuration
® The “mod_perl rules” Apache::Registi§cripts

® The “mod_perl rules” Apache Pellodule

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.

Evenybody knows that Perl scripts running under mod_cgi hawmeousshortomngs There are many
of them, but codeeconpilation and Perintempreterloadingovetheadat each request is the hardest one to
overcome

Among various attempts to improve on mod_cgi®rcomngs mod_perl has proved to be one of the
better ones and has been widely adopted by C@dvebpers Accordng to the
[http://perl.apache.org/netcratis of March 2000 about 612425 hosts use mod_perl. MaafEackern
fathered the core code of this Apache module and licensed it under the SpdiezeLicense.

mod_perl does away with mod_cgi’s forking by reusingédkising child processes. In this new model,
the child process doesn't exit anymore when it has processed a request. TiterPexieris loaded only
once, when the process is started. Sincerttegpreteris persisent throughout the processlifetime, all
code is loaded and compiled only once, the first time it is seen. This makebsuentrequests run
much faster becausaenthing is already loaded and compiled. RespomsEesig is now reduced to
running your code. This improves response times by a factor of 10 tald@nihg on the code being
executed.

Doug didn't stop here, he went and extended mod_#grigionality by adding a complete Perl API to
the Apache core. This makespibssble to write a complete Apache module in Perl, a feat that used to
require coding in C. From then on mod_perl enabledptiogramrmer to handle all phases of request
procesBg in Perl.
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The new Perl API also allows complete sergenfiguration in Perl. This has which made the lives of
many serveradmiristrators much easier, as they could now benefit frdgmamically geneating the
configuration, freed from hunting for bugs in hugenfiguration files full of similar diredives for virtual
hosts and the like.

To providebackwvardscompatbility 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 writtealeaaty a differ-
entlevel of proximity to pure mod_perunctionality. Some take fuladvanageof mod_perl, while others
only a partial one.

mod_perl embeds a copy of the Piaterpreterinto the Apache httpd executabfgovidng complete
access to Pefunctionality within Apache. This enables a set of mod_perl-specdtitfiguration direc
tives all of which start with the string Perl*. Most, but not all, of thdgedives are used to specify
handlers for various phases of the request.

It might occur to you thadticking a large executable (Perl) into another large executable (Apache) makes

a very, very large program. mod_perl certainly makes rsigificantly bigger and you will need more

RAM on yourprodudion server to be able to run many mod_perl processes, but in realgifudien is

different Since mod_perl processes requests much faster, the number of the processes needed to handle
the same request rate is much loneddive to the mod_cgi approactkeneally you need slightly more
memoryavailable and the speeinprovanentsyou will see are well worth every megabyte of memory

you can add.

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 averageocesorand a decent amount of system memory? It goes like this:

% cd /usr/src
% lwp-download http://www.apache.org/dist/apache x.x.x.tar.gz |
% lwp-download http://perl.apache.org/dist/mod _perl-x.xx.tar.qz |
% 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's all!

® Of course you must replacex.x with the actual version numbers of the mod_perl and Apache
releases that youse.
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e The GNUtar utility knows how tounconpressa gzipped tar archive (use th@ption).

All that's left is to add a feveonfiguration lines to ahttpd.conf an Apacheconfiguration file, start the
server and enjoy mod_perl.

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 URdtartng with /perl to be handled by the Apache mod_perl module. It
will use the handler from the Perl modélpache::Registry

2.5 The "mod_perl rules" Apache::Registry Scripts

You can write plain perl/CGI scripts just as under mod_cgi:

mod_perl_rulesl.pl

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

Of course you can write them in the Apache Perl API:

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 anshdible by server, and
issue these requests using your favorite browser:

[http:/Mocalhost/perlfmod perl rules2.pl

l [nttp://localhost/perl/mod perl rulesl.pl
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In both cases you will see on tfidlowing response:

. mod_perl rules!

2.6 The "mod_perl rules" Apache Perl Module

To create an Apache Perl module, all you have to do is to wrap the codénartdlar subrouine and
return the status to the server.

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 calledModPerl under one of théiredories in @ING and putRules.pminto it. Then
add thefollowing snippet tchttpd.conf

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

Now you can issue a request to:

. |nttp://localhost/mod perl rules

and just as with ounod_perl_rules.pscripts you will see:

. mod_perl rules!

as the response.
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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 ofdownloadng the sources.

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

At the end of thigitorial you will find a chaptedescriting theavailableresources angointersto them.

;0)
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3.1 Apache::DBI - Initi ate a persident databaseconnedion

When people started to use the web, they found that they needed to writdéenabesto their databases.
CGl is the most widely use@chology for building suchinterfaces The mainimitation of a CGI script
driving a database is that its databesenetion is notpersisent- on every request the CGlI script has to
re-connect to the database, and when the request is completedrtle¢ion is closed.

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

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

This is possble only with CGI running under a mod_perl enabled server, since in this model the child
process does not quit when the request has been served.

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

3.1.1 Introduction

The DBI module can make use of thpache::DBlI module. When it loads, the DBI module tests if the
environment variable SENV{MOD_PERL}is set, and if theApache::DBI module has already been
loaded. If so, the DBI module will forward evecpnnect()  request to thé\pache::DBI module.
Apache::DBI uses theing() method to look for a database handle fromprevious connect()
request, and tests if this handle is still valid. If thesedwradtions are fulfilled it just returns the database
handle.

If there is noapprriate database handle or if tigng() method fails Apache::DBI  estaliishesa

new connedion 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 opeonnetions by matching the host usename
andpassvord parangters against it. Amatchng connedtion is returned ifavailable or a new one imiti-
atedand then returned.

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

When should this module be used and when shouldn’t it be used?

You will want to use this module if you are opening several databaseetions to the server.
Apache::DBI  will make thempersigent per child, so if you have techildren and each opens two
different connetions (with differentconnect()  argumentg you will have in total twenty opened and
persigent connetions After the initial connect()  you will save theconnetion time for every
connect() request from youbBI module. This can be a huge benefit for a server with a high volume
of database traffic.
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You mustnot use this module if you are opening a speci@netion for each of your users. Each
connedion will stay persisgent and in a short time the number @fnnetions will be so big that your
machine will scream in agony and die.

If you want to usé\pache::DBI  but you have bothkituationson one machine, at the time of writing the
only solution is to run two Apache/mod_perl servers, one which Apeshe::DBI  and one which does
not.

3.1.2 Configuration

After installing this module, theonfiguration is simple - add théollowing diredive to httpd.conf
. PerlModule Apache::DBI

Note that it ismportantto load this module before any othgpache*DBI module and before tHaBI
module itself!

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

3.1.3 Preopenng DBI connedions

If you want to make sure thatannetion will already be opened when your script is first executed after a
server restart, then you should usedbenect_on_init() method in the startup file to preload every
connetion you are going to use. For example:

Apache::DBI->connect_on_init
("DBl: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. if ymar(s) caneffedively share theonnetion. Do not
use this method if you want for example one unicprenetion per user.

Be warned though, that if you cabnnect_on_init() and your database is down, Apaciddren
will be delayed at server startup, trying to connect. They won'’t begin serving requests until either they are
connected, or theonnetion attempt failsDependng on your DBD driver, this can take several minutes!

14 2 Sep 2000



mod_perl Tutorial: RDBMS and mod_perl 3.1.4 Debugging Apache::DBI

3.1.4 Debugying Apache::DBI

If you are not sure if this module is working advetised you should enable Debug mode in the startup
script by:

. $Apache::DBI::DEBUG = 1;

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

After setting the DEBUG level you will see entries in #or_log both whenApache::DBI
initializes a connetion and when it returns one from its cache. Usefttlewing command to view the
log in real time (youerror_log  might be located at differentpath, it is set in the Apacle®nfigura-
tion files):

. tail -f /Jusr/local/apache/logs/error_log

| usealias (intcsh ) so | do not have teemenberthe path:

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

3.1.5 Openingconnedions with different parameters

When it receives aconnetion request, before it decides to use exising cached connetion,
Apache::DBI insists that the newonnetion be opened in exactly the same way as the caotatkee
tion. If | have one script that set®ngReadlLen and one that does ndtpache::DBI  will make two
differentconnetions So instead of having a maximum of 40 opennetions, | can end up with 80.

However, you are free to modify the haniifenediately after you get it from the cache. So alwayi§ ate
connetionsusing the samparangtersand setongReadlLen (orwhatkevel) aftewards

3.1.6 Cachingprepare()Statenents

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

Be warned that some databases (@oggreSQL and Sybase) don’t support caches of prepared plans.
With Sybase you could openultiple connetionsto achieve the same result, although this is at the risk of
gettingdeadocksdepenéhg on what you are trying to do!

;0)
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4.1 What we will learn in this chapter
® The BigPicture
® Essemal Tools
e Choosng MaxClients
o KeepAlive
® PerlSeupEnvOff
® Redudng the Number oftat()  Calls Made byApache
® Cachedstat() Calls byPerl
® Limiting the Size of th&rocesses
e SharingMemory
e How Shared My Memoris
® Preload Perl modules at serstartup
® Preload Registr$cripts
® Some numberdnitializing DBIl.pm
® Keeping the Shared Memokymit
e Limiting the Resources Used by htt@gdildren
e Upload/Downoad of Big Files
® Global vs FullyQualfied Variables
® Forking orExecuing subpra@esse$rom mod_perl
® Using $|=1 under mod_perl and beeint()  techiques

® Sending plain HTML as a compressadput

4.2 The Big Picture

To make the user’s Welrowsng expeaienceaspairiessaspossble, every effort must be made to wring
the last drop operfomancefrom the server. There are many factors which affect Welusithkilty, but
speed is one of the mastportant This applies to any webserver, not just Apache, and it isingrgr-
tantfor you toundestandit.
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How do we measure the speed of a server? Since the user (and not the computer) is thantanactsat
with the Web site, one good speméasurmentis the time elapsed between the moment when she clicks
on a link or presses@ubmitbutton 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 manythousands Each packet has to make its own way from one machine to another, perhaps
passing through manintercomedion nodes. We must measure the tistaring from when the first

packet of the request leaves our user’'s machine to when the last packet of the reply arrives back there.

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 travedifferentroutes through mangifferententiies Before they

are processed by your server the packets might have to go through(geoasgrator) 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 can bieasserbledat the server. Then the whole process is repeated in reverse.

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

You might tune your scripts and webserver to progessming 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 maeplesin this chapter.

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

4.3 Essernial Tools

In order to improveperformancewe needneasureenttools. We usdenchmarking for this purpose. We
canbencimarkthe code and we cdrencimarkthe response time which addtion to the codeexecuion
measures the request arrival and respdefieery time amongst other things.

4.3.1 Benchmarking Perl Code

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

An example of th&ench mark .pm module usage:
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benchmark.pl

use Benchmark;

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

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

An example of th@ime::HiRes  module usage:

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.

=)
I
I
(2]
=3

4.3.2 Benchmarking Responsdimes

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

4.3.2.1 ApacheBench

Fromexising tools you can try ApacheBench (ab) that comes bundled with Apache dairitetion. It
is designed to give you an idea of therformancethat your current Apachimstalation can give. In
partiaular, 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:81/test/test.pl . Eachsimuateduser makes 10 requests.

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

Concurrency Level: 10

Time taken for tests: 0.715 seconds
Complete requests: 100

Failed requests: 0

Non-2xx responses: 100

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: 0 0 3
Processing: 13 67 71
Total: 13 67 74

4.3.2.2 httperf

httperf is a utility written by David Mosberger. Just like ApacheBench, it measurpsrfbenanceof the
webserver.

A sample command line is shown below:

% 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 IResTame running at port 80.

The web page being retrieved/isest.htmland, in this simple test, the same page is retriezpéeatdly.

The rate at which requests are issued is 150 per second. The test imiik@y) a total of 27,000 TCP
connetionsand on eaclkionnetion one HTTP call is performed. A call consists of sending a request and
receiing a reply.

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 tamnsicers the correspondng call to have failed. Note that with a

total of 27,00@connetionsand a rate of 150 per second, the totaldastion will be approxmately 180
seconds (27,000/150hdeperdent of what load the server cattwally sustain. Here is a result that one
might get:
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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 1/0: 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 O ftab-full O other O

4.3.3 Using LWP::Parallel::UserAgent

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

This is another crashme suiteoriginally written by Michael Schilli and located at
[http://www.linux-magazin.de/ausgabe.1998.08/Pounder/pounddr.htinlmade a fewmodificaions
mostly addingny() opestors | also allowed it to accept more than one url to test, Soneimesyou
want to test more than one script.

The tool provides the same resultsaBsabove 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 valuesLfiency (seconds per request)
andThroughput (requests per second). It can do a comdeteiation of your favorite Netscape browser

1) and give you a better picture.

I have noticed while running these tlWwenchmarking suites, thatib gave me results from two and a half
to three times better. Both suites were run on the same machine, with the same load andgaesame
ters but theimplemertations weredifferent

Sample output:

URL(s): Ihttp://www.example.com:81/perl/access/access.cgi
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
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And the code:

#!/usr/apps/bin/perl -w

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

H#H
# Configuration
H#H

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

my @urls = (
’ hitp://www.example.com:81/perlffag_managerfiag_manager.pl I,
’ http://www.example.com:81/perl/access/access.cqi ],
);

HHHHHHHH AR
# Derived Class for latency timing
HHHHHHHH AT

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

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

Hi#H

# Are called when connection is closed

Hi#H

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

}

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

}
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B HHHH TR R R R
package main;

HHHHHHH R R R R R
HtHt

# Init parallel user agent

HtHt

my $ua = MyParallelAgent->new();

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

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

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

HtHt

# Launch processes and check time

HitH

my $start_time = [gettimeofday];

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

my $total_time = tv_interval($start_time);

HitH
# Requests all done, check results
HitH

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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HtHt

# Format errors if any from %errors

HtHt

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

Hi#H
# Format results
Hi#H
#@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);

H#it#

# Print out statistics

H#it#

format STDOUT =
@<<<KLLLLKLLLLL L @F

"$left:", $right

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

}

4.4 Choosng MaxClients

The MaxClients diredive sets the limit on the number siinutaneousrequests that can be supported.
No more than this number of child server processes will be creatashrifigure more than 256 clients,
you must edit theHARD_SERVER_LIMITentry inhttpd.h  andreconpile. In our case we want this
variableto be as small gsossble, because in this way we can limit the resources used by the ekilver
dren Since we can restrict each child’s process sizesdlelation of MaxClients  is prettystraighfor-
ward

Total RAM Dedicated to the Webserver
MaxClients =
MAX child’s process size
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So if | have 400Mb left for the webserver to run with, | canM&tClients to be of 40 if | know that
each child is limited to 10Mb of memory (e.g. whpache::Size  Limit ).

You will be wondeing what will happen to your server if there are ma@ncurent users than
MaxClients  at any time. Thissituation is acconpanied by the following 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 -- argonnetion attempts over thBaxClients  limit will normally be queued, up
to a number based on thésten Backlog diredive. When a child process is freed at the end of a
differentrequest, theonnedtion will be served.

It is anerror because clients are being put in the queue rather than getting senvetiately, despite

the fact that they do not get an error response. The error can be allowed to persist toabalahde

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 hawstidson reached at all, and if you reach

it often you should start to worry about it.

It's important to undestandhow much real memory a chilsccypies 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 yddaxClients can be even higher. But it seems that it's not so simple to
calcuatetheabsdute number. If you come up witkoluion please let us know! If the shared memory was

of the same sizthrougtout the child’s life, we could derive a much better formula:

Total_RAM + Shared___RAM_per_Child * MaxClients
MaxClients =

Max_Process_Size - 1

which is:
Total_RAM - Max_Process_Size
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 - 10
MaxClients = --------- =81
10-4
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With no sharing in place

500
MaxClients = --------- =50
10

With sharing in place you can have 60% more servers without buying more RAM.

If you improve sharing and keep the sharing level, let's say:

Total_RAM = 500Mb
Max_Process_Size = 10Mb
Shared_RAM_per_Child = 8Mb

500 - 10
MaxClients = --------- =245
10-8

390% more servers! Now you can feel importanceof having as much shared memorypassble.

4.5 KeepAlive

If your mod_perl server’sttpd.confincludes thdollowing diredives

KeepAlive On
MaxKeepAliveRequests 100
KeepAliveTimeout 15

you have a regderformancepenalty, since aftesompleing each requegirocessg, the process will wait
for KeepAlive Timeout seconds before closing tkennetion and thus not serving other requests at
this time. With thisconfiguration you will need many moreoncurent processes on a server with high
traffic.

If you use some server statusporing 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. Set it Off with:

. 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 ghaation then by settindgKeepAlive  Off
for each page you save the HT@®hnetion oveheadfor all requests but the first one.

26 2 Sep 2000



mod_perl Tutorial: Performance Tuning 4.6 PerlSetupEnv Off

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

Since keepaliveonnetions will not incur theaddtional three-way TCHhandhake turning it off will be
kinder to the network.

SSL connetions benefit the most froniKeepAlive in case you didn'tonfigure the server to cache
session ids.

You haveprohably 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 th&eefeilive

setting of the non-mod_perl server, i.e. keepiit It will probebly be a good idea also to reduce the
timeout a little.

One option would be for theroxy/accetrator to keep theonnetion open to the client but makedivid-
ual connetions to the server, read the response, buffer it for sending to the client and close the server
connetion. Obviously you would make newonnetionsto the server as required by the client’s requests.

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

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

4.6 PerlSaupEnv Off

PerlSe tu pEnv Off is anotheoptimizaion you might consider.

mod_perlfiddles with theenvironmentto make it appear as if the script were being called under the CGI
protocol. For example, theENV{QUERY_STRING}environmentvariableis initialized with the contents

of Apache:args() and the value returned byApache::server_hosamg) is put into
$ENV{SERVER_NAME}

But %EN\popuation is expersive Those who have moved to the Perl Apache API no longer need this
extra%EN\popuation, can gain by turning ©ff.

By default it is On.

Note that you can still senviromentvariables For example when you use ttadlowing configuration:
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PerlModule Apache::RegistryNG
<Location /perl>
PerlSetupEnv Off
PerlSetEnv TEST hi
SetHandler perl-script
PerlHandler Apache::RegistryNG
Options +ExecCGl
</Location>

and you issue a request (for exanitkp://locahostperl/setypenvoff.pl) for this script:

setupenvoff.pl

use Data::Dumper,

my $r = Apache->request();
$r->send_http_header('text/plain’);
print Dumper(\%ENV);

you should sesomehing like this:

$VAR1 = {

'"GATEWAY_INTERFACE’ =>'CGl-Perl/1.1’,
'MOD_PERL'’ => 'mod_perl/1.22’,

'PATH’ => ’lusr/lib/perl5/5.00503:... snipped ...,
'TEST' =>'hi’

3

Notice that we have gotten teavironmentvariable TESTset.

4.7 Reduang the Number of stat() Calls Made byApache

If you watch the system calls that your server makes (dRisgor stracewhile procesmg a request, you
will notice that manystat()  calls are made. For example when | fghéip://locahosiperl-statugand |
have my DocRoot set thome/httpd/docksee:

[snip]
stat("/home/httpd/docs/perl-status”, Oxbffff8cc) = -1
ENOENT (No such file or directory)
stat("/home/httpd/docs”, {st_mode=S_IFDIR|0755,
st_size=1024, ..})=0
[snip]

If you have some dynamic content and vyour virtuedlaive URI is somehing like
/news/perl/mod_perl/summagie., there is no sudttiredory on the web server, the patbmpmentsare
only used forrequesing a specific report), this wiljeneatefive(!) stat()  calls, before th®ocu-
mernt Root is found. You will sesomehing like this:
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stat("/home/httpd/docs/news/perl/mod_perl/summary", Oxbffff744) = -1
ENOENT (No such file or directory)
stat("/homef/httpd/docs/news/perl/mod_perl", Oxbffff744) = -1
ENOENT (No such file or directory)
stat("/home/httpd/docs/news/perl”, Oxbffff744) = -1
ENOENT (No such file or directory)
stat("/home/httpd/docs/news", Oxbffff744) = -1
ENOENT (No such file or directory)
stat("/home/httpd/docs",
{st_mode=S_IFDIR|0755, st_size=1024, ...}) = 0

You can blame the default install@dan sHandler for thisinefficiency. Of course you could supply
your own, which will be smart enough not to look for this virtual pathiamdediately returnOK But in
cases where you have a virtual host that servesdymignically geneateddocunents you canoveride
the defaulPerl Tran sHandler with this one:

<VirtualHost 10.10.10.10:80>
PerlTransHandler Apache::OK

</VirtualHost>

As you see it affects only this specific virtual host.

This has the effect of shaeircuiting the normalTran sHandler processg of trying to find afilesys
temcompamentthat matches the given URI -- no more ’stat’s!

Watchng your server under strace/truss can often reveal menfermancehits than trying taoptimize
the code itself!

For example you havAllowOver ride None diredive, Apache will look for thehtaacessfile in
many places, if you don’t have one, and add n@pgn() calls.

Let's start with this simpleonfiguration, and will try to reduce the numberiafelevantsystem calls.

DocumentRoot "/home/httpd/docs”
<Location /foo/test>
SetHandler perl-script
PerlHandler Apache::Foo
</Location>

The aboveconfiguration allows us ot make a request/foo/testand the Perhandler()  defined in
Apache::Foo will be executed. Notice that in the test setup there is no file to be executed (like in
Apache::Registry ). There is nohtaaessfile as well.

This is a typicabeneatedtrace.
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stat("/home/httpd/docs/fooltest”, Oxbffff8fc) = -1 ENOENT
(No such file or directory)
stat("/home/httpd/docs/foo”,  Oxbffff8fc) = -1 ENOENT
(No such file or directory)
stat("/home/httpd/docs",
{st_mode=S_IFDIR|0755, st_size=1024, ..}) =0
(No such file or directory)

open("/.htaccess", O_RDONLY) =-1 ENOENT
open("/home/.htaccess”, O_RDONLY) =-1 ENOENT
(No such file or directory)
open("/home/httpd/.htaccess", O_RDONLY)  =-1 ENOENT
(No such file or directory)
open("/home/httpd/docs/.htaccess”, O_RDONLY) = -1 ENOENT
(No such file or directory)
stat("/home/httpd/docs/test”, Oxbffff774) =-1 ENOENT
(No such file or directory)
stat("/home/httpd/docs",
{st_mode=S_IFDIR|0755, st_size=1024, ..}) =0

Now we modify the<Direc tory > entry and addAllowOverride None, which among other things
disableshtacessfiles and will not try to open them.

<Directory />
AllowOverride None
</Directory>

We see that the foupen() calls for.htaccesshave gone.

stat("/home/httpd/docs/foo/test", Oxbffff8fc) = -1 ENOENT
(No such file or directory)
stat("/home/httpd/docs/foo”,  Oxbffff8fc) = -1 ENOENT
(No such file or directory)
stat("/home/httpd/docs",
{st_mode=S_IFDIR|0755, st_size=1024, ...}) =0
stat("/home/httpd/docs/test”, Oxbffff774) =-1 ENOENT
(No such file or directory)

stat("/home/httpd/docs",
{st_mode=S_IFDIR|0755, st_size=1024, ...}) =0

Let’s try toshortut thefoo locaion with:

. Alias /foo /

Which makes Apache to look for the file in thdiredory and not undethome/httpd/docs/fod_et’s run
it:

. stat("//test", Oxbffff8fc) = -1 ENOENT (No such file or directory)
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Wow, we’ve got only one stat call left!

Let's remove the lagklias setting and use:

. PerlTransHandler Apache::OK

as explained above. When we issue the request, we statf)o calls. But this igpossble only if you
serve onlydynamcally geneateddocuments i.e. no CGl scriptsOthemwise you will have to write your
own PerlTransHardler to handle requests as desired.

For example thi®erlTransHardler will not lookup the file on thdilesysgem if the URI starts withfoo,
but will use the defaulerlTransHardler othewise

PerlTransHandler 'sub { return shift->uri() =~ m|*/foo| \
? Apache::OK : Apache::DECLINED;}

Let's see the sanmonfiguration using the<Perl > section and dedicatedpackage:

<Perl>

package My::Trans;

use Apache::Constants qw(:common);

sub handler{
my $r = shift;
return OK if $r->uri() =~ m|"*/fool;
return DECLINED;

}

package Apache::ReadConfig;
$PerlTransHandler = "My::Trans";
</Perl>

As you see we have defined thly::Trans package animplementedthehandler()  function. Then
we have assigned this handler to Beel Tran sHandler .

Of course you can move the code in the module inextanal file, (e.g.My/Trans.pm andconfigure the
Perl Tran sHandler with

. PerlTransHandler My::Trans

in the normal way (n&Perl > section required.

4.8 Cachedstat() Calls byPerl

When you do a&tat()  (or itsvariations-M -- lastmodification time,-A -- last access timeC -- last
inode-change time, and others), thisrmaion is cached. If you need to make addtional check for the
same file, use the variableand save theveheadof this check. For example when testing éaigence
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and reagermisionsyou might use:

my $filename = "./test";
# two stat() calls
print "OK\n" if -e $filename and -r $filename;
my $mod_time = (-M $filename) * 24 * 60 * 60;
print "$filename was modified $mod_time seconds before startup\n”;

or the more=fficient

my $filename = "./test";
# two stat() calls
print "OK\n" if -e $filename and -r _;
my $mod_time = (-M _) * 24 * 60 * 60;
print "$filename was modified $mod_time seconds before startup\n";

Twostat()  syscalls saved!

4.9 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 byfferent URIs, which ispossble if you have used symbolic links, you will get the
same script cached twice!

For example:

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

Now the script can be reached through the both URdsvs/news.pl and/news.pl . It doesn't
really matter until yowdvetisethe two URIs, and users reach the same script from both of them.

To detect this, use thperl-status (Apache::Status ) handler to see all the compiled scripts and
their paclkages In our example, wherequesing: |http://locahostperl-status?rgysupgsou 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 thalebugjing easier see run the server in single mode.

4.10 Limit ing the Size of theProcesses

Apache::Size Limit allows you to kill off Apache httpd processes if they grow too large.
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Configuration:

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 perldod&pache::Size Limit for more details.

By using this module, you should be able to avoid using the Apemfifgguration diredive MaxRe
guestsPer Child , although for some folks, using bothdambnation does the job.

4.11 Sharing Memory

A very important point 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 ipossble 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 maledladcatememory so (dynamiojariablesland ondiffer-
entmemory pages than constants, that's whyctigy-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 foraaeasionalfork by tuning theMaxRequestsPer Child to a point

where you restart before too much becomes unshared. In this cadaxiRequestsPer Child is very

specific to your scenario. You should do someasurmentsand you might see if this really makes a
differenceand what aeasomble 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 sharestriliilei

on them.

It is veryimportant to undestandthat your goal is not to hawdaxRequestsPer Child to be 10000.
Having a child serving 300 requests preconpiled 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, berdesisit

most of the preloaded code and the padrmpreterfrom 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 gett{oggiirty

nally inheiited and sharedariablesare gettingupdated/modied) and thecopy-on-write happens, which
reduces the number of shared memory pages -etlasgng the memory demands. Killing the child and
respawimg a new one, allows to get tpestine shared memory from the parent process again.

Theconclwsionis thatMaxRequestsPer Child should not be too bigithewise you loose thdendits
of the memory sharing.
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4.12 How Shared My Memory Is

You've probebly 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 without it.

How much shared memory do you have? You can see it by either using the memaory utils that comes with
your system or you can depl&rTop 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 thap utility, don’t confuseRSS(or RES) column withSHARE column
-- RESis aRESdentmemory, which is a size of pages currently swapped in.

4.13 Preload Perl modules at servesstartup

Use thePerl Require andPerlMod ule diredivesto load commonly used modules suchC&d.pm,
DBI and etc., when the server is started. On most systems, sbitdeenwill be able to share the code
space used by these modules. Just adfbliogving diredivesinto httpd.conf

PerIModule CGI;
PerIModule DBI;

But even a better approach is to creasepaate startup file (where you code in plain perl) and put there
things like:

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_pawhfiguration diredives

. PerlRequire /path/to/start-up.pl

CGl.pm is a special cas@rdinaily CGl.pm autoloads most of itsinctions on an as-needed basis. This
speeds up the loading time logfering the complation phase. However, if you are using mod_perl,
FastCGlI or another system that usgeesisent Perlinterpreter you will want topreconpile the methods
atinitialization time. Toacconplish this, call the packadgenction compile()  like this:
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use CGI ();
CGI->compile(:all’);

The argumentsto compile()  are a list of method names or sets, anddedical to those accepted by
theuse() andimport() opekrtors Note that in most cases you will want to replaa with tag
names you really use in your code, sigeaeally only a subset of subsagtwally being used.

4.14 Somenumbers: Initial izing DBI.pm

The first example is thBBI module. As you knovdBI works with many database drivers falling into the
DBD:: category, e.g.DBD::mysgl . It's not enough to preloa®Bl, you shouldinitialize DBI with
driver(s) that you are going to use (usually a single driver is used), if you warihimize memory
use after forking the child processes. Note that you want to do this under mod_perl arehvitber
mentswhere the shared memory is vémportant Othemwise you shouldn’initialize drivers.

You probably know already that under mod_perl you should useAtreche::DBI module to get the
connetion persigence unless you open sepaate connetion for each user--in this case you should not
use this moduleApache::DBI  autanaically loadsDBI and overides some of its methods, so you
should continue coding like there is onl{pBl module.

Just as with modulgsreloadng our goal is to find the startugnvironmentthat will lead to thesmallest
"differencé between the shared and normal memory repadtteddore a smaller total memory usage.

And again in order to have an easgasurmentwe will use only one child procegbgerdore we will use
this setting irhttpd.conf

MinSpareServers 1
MaxSpareServers 1
StartServers 1

MaxClients 1
MaxRequestsPerChild 100

We are going to run memotyenchmarks on five different versions of thestartup.plfile. We always
preload these modules:

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

option 1
Leave the filaunmodfied.
option 2

Install MySQL driver (we will use MySQL RDBMS for our test):
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. 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 driver module:

. use DBD:mysql;

option 4

Tell Apache::DBI to connect to the database when the child process df@hg -
dinitHandler ), no driver is preload before the child gets spawned!

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";

Here is theApache::Registry test script that we have used:
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preload_dbi.pl
use strict;

use GTop ();
use DBI ();

my $dbh = DBI->connect("DBIl:mysqgl: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 aonnetion to the databasgest’ and issues a query to learn what tables the databases
has. When the data is collected and printeddhenetion would be closed in the regular case, but
Apache::DBI  overidesit with empty method. When the data is processéahdliar to you already
code to print the memory usage follows.

The server was restarted before each new test.
So here are the results of the five tests that were conducted, sortedidy dodumn:

1. After the first request:
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Version Size Shared Diff Test type

1 3465216 2621440 843776 install_driver

2 3461120 2609152 851968 install_driver & connect_on_init
3 3465216 2605056 860160 preload driver

4 3461120 2494464 966656 nothing added

5 3461120 2482176 978944 connect_on_init

2. After the second request (all thebsguentrequest showed the same results):

Version Size Shared Diff Test type

1 3469312 2609152 860160 install_driver

2 3481600 2605056 876544 install_driver & connect_on_init
3 3469312 2588672 880640 preload driver

4 3477504 2482176 995328 nothing added

5 3481600 2469888 1011712 connect_on_init

Now what do we conclude from looking at these numbers. First we see that only after a second reload we
get the final memoryootprint for a specific request iguesion (if you passdifferent argunentsthe
memory usage might and will lokifferent.

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 (1). Since we want to hagaretion

ready for the first request made to the freshly spawned child procegenerlly use the second version

(2) which usesomevhat more memory, but has almost the same number of shared memory pages. The
third version only preloads the driver which results in smaller shared memory. The last two versions
having nothingnitialized (4) and having only theonnect_on_init() method used (5). The former

is a little bit better than the latter, but bsignificantlyworse than the first two versions.

To remind you why do we look for thamallkestvalue 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 yomultiply it by the number of processes. If we

take the number from the version version (1) vs. (4) and assume that we have 256M of deslnaryd

to mod_perl processes we will get tf@lowing numbers using the formula derived from the above
formula:

RAM - largest_shared_size
N_of Procs =

Diff
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268435456 - 2609152
(ver1) N= ------mmmmmmmeeeee =309
860160

268435456 - 2469888
(ver5) N = ----mmmmmmmeeee =262
1011712

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

4.15 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 anfolhg the
dren

Here is an example of the use of ttésmique This code is included in Berl Require ’d file, and
walks thediredory tree under which all registry scripts are installed. For egich file encounered it
calls the Apache::Registry Loader ::handler() method to preload the script in the parent
server (before pre-forking the child processes):

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”;

}
1, $perl_dir);
}

Note that we didn’'t use the secoajumentto handler() here, as module’s manpage suggests. To
make the loader smarter about thie>filenametrandation, you might need to provideteans()  func-

tion to trandate the uri tofilename URI to filenametrandation normally doesn’t happen until HTTP
request time, so the module is forced to roll its drvamgation. If filenameis omitted and @rans()

routine was not defined, the loader will try using the tHdtive to ServerRoot.
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4.16 Keeping the 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 shared memory.

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

4.17 Limit ing the Resources Used by http&hildren

Apache::Resource uses theBSD::Resource module, which in turn uses thefGnction setr -
limit () to setlimits on system resources such as memory and cpu usage.

To configure

PerlIModule Apache::Resource
# set child memory limit in megabytes
# (default is 64 Meg)

PerlSetEnv PERL_RLIMIT_DATA 32:48

# set child CPU limit in seconds
# (default is 360 seconds)
PerlSetEnv PERL_RLIMIT_CPU 120

PerlChildInitHandler Apache::Resource

If you configure Apache::Status , it will let you review the resources set in this way.
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The following limit values are in megabyteBATA RSS STACK FSIZE, COREMEMLOCKall others
are treated as their natural unit. Prep&iRL_RLIMIT_ for each one you want to use. Refer to the
setr limit  man page on your OS for othmwssble resources.

A resource limit isspedfied as a soft limit and a hard limit. When a soft limit is exceeded a process may
receive a signal (for example, if the CPU time or file size is exceeded), but it will be allowed to continue
exection until it reaches the hard limit (onodifies its resource limit). The rlimistrudure is used to
specify the hard and soft limits on a resource. (See the manpagpiforit for your OS specificnforma

tion.)

If the value of therariableis of the formS:H, S is treated as the soft limit, ahtlis the hard limit. If it is
just a single number, it is used for both soft and hard limits.

4.18 Upload/Download of Big Files

You don’'t want to tie up your precious mod_perl backend setviéaren doing somehing as long and
dumb adrandering a file. The user won't really see amgportant perfomancebendits from mod_perl
anyway, since the upload may take up to several minutes, aoddiheadsaved by mod_perl tgpically
under one second.

If somepartiaular script's mainfunctionality is theuploadng or downoadng of big files, youprobably
want it to be executed on a plain apache server under mod_cgi.

This of course assumes that the script requires none dfinbigonality of the mod_perl server, such as
customauthenicaion handlers.

4.19 Global vs Fully Qualified Variables

It's always a good idea to stay away from globaliableswhenpossble. Somevariablesmust be global
so Perl can see them, such as a mod@'SA or $VERSIONVvariables(or fully quaified @MyMod-
ule::ISA). In commonpradice, acombhnaion of strict andvars pragmas keeps modules clean and
reduces a bit of noise. Howevegrs pragma also creates aliases asBkgorter does, which eat up
more memory. Whepossble, try to use fullyqualfied names instead of use vars. Example:

package MyPackage;

use strict;

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

package MyPackage;

use strict;

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

$VERSION ="1.00";
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4.20 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 codeduglicated but so is mod_ssl,
mod_rewrite, mod_log, mod_proxy, mod_spellingmraievermodules you have used in your server, all
the core routines and so on.

A much wiser approach would be to spawn a sub-process, handntdireation it needs to do the task,
and have it detach (close x3setsid() ). This is wise only if the parent who spawns this process,
immediately continue, you do not wait for the sub-process to complete. This approsgitaide for a
situation when you want to trigger a long time taking process through thantetace like processig
some data, sending email tmousandsof subscribed users and e@themwise, you should convert the
code into a module, and usefiimctions or methods to call from CGI script.

Just making asystem() call defeats the whole idea behind mod_perl, pddmpreterand modules
should be loaded again for tlEgtenal program to run.

Bastally, you would do:

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

);

system("program.pl $params");
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 with life.

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

Also, thecommunication is only one way.

However, you might want be trying to do the “wrong thing”. If what you want is to s&oedmaion to
the browser and then do sompest-procedng, look intoPerl CleanupHan dler .
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If you areinterestedin more deep level details, this is wlaatially happens when you fork and make a
system call, like

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

which is might be mor&miliar in this form:

if (fork){
#do nothing

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

}

What happens is thébrk()  gives you 2execdion 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-qremetader why
you pre-load modules in mod_perl?). In the above code a pareinwilldiately continue with the code
that comes up after the fork, while the forked process will exesygem("echo Hi") and then
terminateitself.

Notice that | useCORE:exit and notexit which would be autanaically overiden by
Apache::exit if used inconjundion with Apache::Registry and friends.

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/bin/echo  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* niceoptimization.

Only if you do:

. system "sh -c 'echo foo™

OS actuwlly parses your command with a shell so yxec() a copy of/bin/sh , but since one is
almost certainly already runnirpmavhere the system will notice that (via the disk inaééerencg 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 passed command.

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 calBggtem("echo Hi") in your mod_perl
scripts, right? Since most other real things (heavy programs executeduagraess would involve
repeaing the process to load thepedfied command or script (it might involve some actual demand
paging from the program file if you execute new code).
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The only place you see reaetheadfrom this scheme is when the parent process is fwgertunately

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

Now let’s get to the gory details of forking. Normally, every process has its parent. Many processes are
childrenof theinit  process, whosPID equals tol. When you fork a process you mugit()  or
waitpid() for it to finish. If you don’t wait for it becomes a zombie.

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

parent. If no onevait()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 itl(geneally top()/ps() utilities display these processes witefunc > tag, and you will

see arnncrementof the zombies counter reported when ddoq).) These zombie processes can take

up system resources and gemeally undesirable

So the proper fork is:

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 fordtsmpldion, nor continue because you will get yet
another zombie process.

The simplessolution is to ignore your deachildren(this doesn’t worleverywhere however).
. $SIG{CHLD} = IGNORE;

When you seCHLDsignal handler td¢GNORE all the processes will be collected by thi#  process
and prevent from them to become zombies.

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

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

the parent process @GTDIN 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 leave untouched).
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So now the code would look like:

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);

Another more portable, but slightly maggpersive soluion is to use a double fork approach.

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 is 1).

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

One moresoluion is to use alifferentSIGCHLDhandler:

use POSIX "WNOHANG";
$SIG{CHLD} = sub { while( waitpid(-1, WNOHANG)>0 ) {} };
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Which is usefull when yotork()  more than once process. The handler couldnwat() as well, but
for a variety of reasonisvolving tge handling of stopped processes and the rare event in whicitwo
drenexit at nearly the same moment, the leskniqueis to callwaitpid() in a tight loop with a first
argunentof -1 and a secondrgunentof WNOHANG ogether thesargumentstell waitpid() to reap
the next child that'svailable and prevent the call frofolocking if there happens to be no child ready
from reaping. The handler will loop untilfaitpid() returns anegdive number or zerandicaing that
no more reapablehildrenremain.

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 wgbugjing your code.

Check alsApache::SubPro cess for a bettesystem andexec implemertationsfor mod_perl (use
CPAN!).

4.21 Using $|=1 under mod_perl and better print()tech-
niques

As you knowlocal  $|=1; disables thébuffering of the currently selected file handle (default is
STDOUT. If you enable itap_rflush() is called after eacprint()  , unbuffeing Apache’s IO.

If you are using a _bad_ style geneating output, which consist ahultiple print() calls, or you just
have too many of them, you wilxpaiencea degraldion in perfomance The seveity depends on the
number of the calls you make.

Many old CGls were written in the style of:

print "<BODY BGCOLOR=\"black\" TEXT=\"white\">";
print "<H1>";

print "Hello";

print "</H1>";

print "<A HREF=\"foo.htmI\"> foo </A>";

print "</BODY>";

which reveals théollowing drawbacks multiple print() calls -perfomancedegralaion with $|=1 ,
baclslashismwhich makes the code lessadible and morediffi cult to format the HTML to be easily
readhbleas CGl's output. The code below solves them all:

print gg{
<BODY BGCOLOR="black" TEXT="white">
<H1>
Hello
</H1>
<A HREF="foo.html"> foo </A>
</BODY>

%
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| guess you see tluifference Be careful though, wheprinting a<HTML> tag. The correct way is:

print qa{<HTML>
<HEAD></HEAD>
<BODY>

}
If you try thefollowing:

print qa{
<HTML>
<HEAD></HEAD>
<BODY>

}

Some older browsers might not accept the output as HTML, but rather print it as a plain text, since they
expect the firsthaadersafter the headers and empty line todb€IML> and not spaces and/addtional
newline and thekHTML>. Even if it works with your browser, it might not work for others.

Now let's go back to th&|=1 topic. | still disablebuffering, for 2 reasons: | use feprint() calls by
printing out multiline HTML and not a line peprint() and | want my users to see the outpunedi-

ately. So if | am about to produce the results of the DB query, which might take some time to complete, |
want users to get some titles ahead. This improveadhkilty of my site. Recalfourself. What do you

like better: getting the output a bit slower, but steadily from the moment you've press8dbimét

button or having to watch the “falling stars” for awhile and then to receive the whole output at once, even
a few millisecs faster (if the client (browser) did not time out till then).

An even bettesolution is to keep thduffering enabled, and use a Perl Aflush() call to flush the
buffers when wanted. This way you caggreyatein the buffer the top of the page you are going to send
to user, and flush it a moment before you are going to do some lesyggdion, like DB query. So you

kill the two birds in one shoot: You show some of the data to theimssadiately, so user will feel that
somehing is actwally happeing, and you almost have m@rformancehit caused by disabldaliffering.

use CGI ();
my $r = shift;
my $q = new CGil;
print $g->header('text/html’);
print $g->start_html;
print $g->p("Searching...Please wait");
$r->rflush;
# imitate a lenghty operation
for (1..5) {
sleep 1;
}
print $g->p('Done!");

Conclusion: Do not blindly followsuggesions, but think what is best for you in every given case.
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4.22 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, tlirammaically cutting down thelowrnoadtimes. After all java applets

can be compressed into a jar and benefit from a fdsterioadtimes. 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 of 10.

Apache::GzipChain comes to help you with this task. If a client (browsenlestandgyzip encod
ing this module compresses the output and sendswistream A client deconpresseshe data upon
receive and renders the HTML as if it was a plain HTML fetch.

For example to compress all html files on the fly, do:

<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 at
User-Agent header, for known to accept compressed output browsers.

For example if you want to return compressed files which should paaddimon through Embperl
module, you would write:

<Location /test>

SetHandler perl-script

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

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

(Seeperldoc  Apache::GzipChain ).

Notice that theightmostPerHardler must be a content producer. Usgache::Pass File or another
similar module.

;0)
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5 Getting Help and Further Learning
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5.1 What we will learn in this chapter
® Gettinghelp

® Get help withmod_perl

® Get help withPerl

® Get help withPerl/CGI

® Get help withApache

® Get help withDBI

® Get help withSquid

5.2 Getting help

If after reading this guide and othdocumentslisted in this section, you feel that yoguwesion 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 yauresion by searcing the mailing archive,

since there is a big chance someone else has akeadynteredthe same problem and foundaiuion

for it. If you ignore this advice, do not be surprised if yquesion will be left unarswered- it bores

people to answer the sameedion more than once. It does not mean that you should avoid apkeyy

tions Just do not abuse tlvailable help andRTFM before you call foHELP. (You have certainly

heard thenfamousfable of theshefherdboy and the wolves)

5.3 Get help with mod_ perl

e mod_perlhome

[http://perl.apache.org

e mod_perl Garden project

|http://modperl.souraamenord

e mod_perl Books

O ’Apache Modules’ Book

[http://www.modperl.comis the home site of The Apache Modules Book, a book atreatng
Web server modules using the Apache API, written by Lincoln Stein and ac§aclern

Now you can purchase the book at your |dmabkstoreor from the online dealer. O'Reilly lists
this book as:
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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 ’Enabling web services with mod_perlBook

[http://www.modpetbookconyis the home site of the new mod_perl book, that Eric Cholet and
Stas Bekman armn-authoing together. We expect the book to be published in fall 2000.

Ideas,suggetions and comments are welcome. You may send theimfa@ modpetbookcom

mod_perl Guide

by Stas Bekman ittp://perl.apache.org/guide

mod_perl FAQ

by Frank Cringle ghttp://perl.apache.org/fgdq/

mod_perl performancetuning guide

by Vivek Khera ahttp://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.html

mod_perl_traps,common traps andsolutions for mod_perl users

atlhttp://perl.apache.org/dist/mod perl traps.html

mod_perl Quick ReferenceCard

[http://lwww.refcards.copfApache and other refcards aneailablefrom this link)

mod_perl ResourcedPage

|http://www.perteferencecom/mod perj/

mod_perl mailing list
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5.4 Get help with Perl Stas Bekman

The Apache/Perl mailing ligmodperl@apache.oygs available for mod_perl users anddevebp-
ers to share ideas, solv@roblems and discuss things related to mod_perl and the Apache::*
modules. To subscribe to this list, send mail toodperl-subscribe@apache.omgth empty
Subject and withBody:

. subscribe modperl

A searchable mod_perl mailing list archive available at |http://forum.swarth
Imoreedu/epigone/modpériwWe owe it to Ken Williams.

More archivesvailable

O |http://www.geocrawler.com/lists/3/web/182/0/

O |http://www.bitmehaniccom/mail-archives/modpdrl/

O |http://www.mail-archive.com/modperl%40apache Jorg/

O |nttp://www.davin.ottawa.on.ca/archive/modgerl/

O |http://www.progresive-comp.com/Lists/?l=apache-modperl&r=1&w=2#apache-mofperl

O |http://www.egroups.com/group/modpegrl/

5.4 Get help with Perl

® The Perl FAQ

[http://www.perl.com/CPAN/doc/FAQs/FAQ/PerlFAQ.himl

® The Perl home

|http://www.perl.coni/

® The Perl Journal

|http://www.tpj.com

® Perl Module Mechanics

[http://world.std.com/~swmcd/steven/perl/module _memasdntml - This page describes theechan
ics of creatng, compiling, releaghg andmaintaining Perl modules.
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5.5 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/webmies/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:/fwww.w3.0rg/Secuty/Fag/www-sectty-fag.htm|

e CGI/Perl Taint Mode FAQ

[http://www.gunther.web66.com/FAQS/taambdehtm| (by Gunther Birznieks)

5.6 Get help with Apache

® ApacheProject's Home

[http://www.apache.ofg

® Apache Quick ReferenceCard

[http://www.refcards.copfApache and other refcards anailablefrom this link)

® The ApacheFAQ

|http://www.apache.org/docs/misc/FAQ.html

® Apache ServerDocumentation

[http://www.apache.org/dog¢s/

® ApacheHandlers

|http://www.apache.org/docs/handler.Html

e mod_rewrite Guide
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5.7 Get help with DBI Stas Bekman

[http://iwww.engelschall.com/pw/apache/rewritegyide/

5.7 Get help with DBI

® Perl DBl exanples

[http:/lwww.saturn5.com/~jwb/dbi-exagteshtml (by Jeffrey William Baker).

e DBl Homepage

[http://www.symbostoneorg/tecmology/perl/DBIJ

e DBI mailing list infor mation

|http://www.fugue.com/dhdi/

® DBI mailing list archives

[http:/Toutside.organic.com/mail-archives/dbi-usftss://www.xray.mpe.mpg.de/mailing-lists/dbi/

® Persident connedions with mod_perl

|http://perl.apache.org/src/mod perl.html#PERENT DATABASE CONNECIONY

5.8 Get help with Squid - Inter net Object Cache

e Home page |http://squid.nlanr.ngt/

® FAQ -|http://squid.nlanr.net/Squid/FAQ/FAQ.himl

® Users Guide fhttp://squid.nlanr.net/Squid/Users-Gujde/

e Mailing lists -http://squid.nlanr.net/Squid/mailing-lists.hfml
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