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1.1 mod_perl in Four Slides Stas Bekman

1.1 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 acginfigure a mod_perl server. And, of course, to write ne
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

1.2 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 n
little introdudion to mod_perl.

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

Among various attempts to improve on mod_cgt®rcomngs mod_perl has proved to be one of th
better ones and has been widely adopted by C@dvebpers Accordng to the
[http://perl.apache.org/netcrafdbout 412000 hosts use mod_perl. DddgcEactern fathered the core
code of this Apache module and licensed it undef Alntis tic License” as Perl itself.

mod_perl does away with mod_cgi's forking by reusingdkising 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 makebsduentrequests 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_#griigionality by adding a complete Perl API to
the Apache core. This makespibssble to write a complete Apache module in Perl, a feat that useg
require coding in C. From then on mod_perl enabledptiogranmer to handle all phases of reques
procesBg in Perl.

ake a

to

to

—

4 4 Mar 2000


http://perl.apache.org/netcraft/

mod_perl tutorial: Getting Started Fast 1.3 Installation

The new Perl API also allows complete sergenfiguration in Perl. This has which made the lives o

many serveradmiristrators much easier, as they could now benefit frdgmamcally geneatng 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 s

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) m
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 t
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 memo
you can add.

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

1.3 Installation

Did you know that it takes about 10 minutes to build and install a mod_perl enabled Apache servg
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 Apag
releases that youse.
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1.4 Configuration Stas Bekman

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.

1.4 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.
will use the handler from the Perl modélpache::Registry

1.5 The "mod_perl rules" Apache::Registry Scripts

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

mod_perl_rulesl.pl

print "Content-type: text/plain\r\in\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 thaome/httpd/pertiredory, make them executable anehdble by server, and
issue these requests using your favorite browser:

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

In both cases you will see on tfidlowing response:

6 4 Mar 2000
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mod_perl tutorial: Getting Started Fast 1.6 The "mod_perl rules" Apache Perl Module

mod_perl rules!

1.6 The "mod_perl rules" Apache Perl Module

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

ModPerl/Rules.pm

use Apache::Constants;

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

}

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

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

Now you can issue a request to:

|nttp://localhost/perl/mod perl rules |

and just as with oumod_perl_rules.pscripts you will see:

mod_perl rules!

as the response.

1.7 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 wi
minutes ofdowrloadng the sources.

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

At the end of eactitorial you will find a chaptedescriling theavailableresources angointersto them.

thin 30
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2 Performance. Benchmarks.

2 Performance Benchmarks.
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2.1 What we will learn in this chapter

Stas Bekman

2.1 What we will learn in this chapter

Perfomance An Overall picture

Analysisof SW and HWRequirenents
Sharing Memory

How Shared My Memory |s

Preload Perl modules at server startup
Preload Registry Scripts

Global vs FullyQualfied Variables

Avoid Importing Fundions

PerlS¢upEnv Off

Adding a Proxy Server in htficcelerator Mode
KeepAlive

Upload/Dowroad of Big Files

Forking orExecutng subpr@essesrom mod_perl
Memory leakage

Chechkng scriptmodifi cation times
Cachedstat() calls

Be cardull with symbolic links

Limiting the size of the processes

Limiting the resources used by httghildren
Limiting the request rate speed (robloitscking)

Benchmarks Impresing your Boss an€olleagues.

Tuning the Apache’sonfiguration variablesfor the besperformance

PersisentDB Connetions
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mod_perl tutorial: Performance. Benchmarks. 2.2 Performance: An Overall picture

® Using $|=1 under mod_perl and bepeint() techiques
® Object Methods Calls Vers#aundion Calls

® Sending plain HTML as a compressadput

2.2 Performance An Overall picture

Before we dive intgperformanceissues, there isomehing very importantto undestand It applies to any
webserver, not only apache. All the efforts are made to make user'brosbBng expeiencea swift.
Among other web sit@isabilty factors, speed is one of the most crucial ones. What is a correct s
measurment Since user is the one thateractswith web site, speemheasurmentis a time passed from
the moment user follows a link or presses a submit button tilethding page is being rendered by he
browser. So if we trace the data packet@vanentas it leaves user's machine (request sent) till the re
arrives, the packet travels through mamgities on its way. It has to make its way through the networ
passing manyntercomedion nodes, before it enters the target machine it might go through (aocgt
erator) servers, then it's being served by your server, and finally it has to make the whole way bg
webserver is only one of the elements the packet sees on its way. You could work hard to fine tun
webserver for the beperfomance but a slow NIC (Networknterface Card) or slow networkonnetion
from your server might defeat it all. That's why itraportant to think big and to be aware pbssble
bottlenecksbetween the server and the web. Of course there is nothing you can do if user has
connetion on its behalf.

Moreover, you might tune your scripts and webserver to processring requests ultra fast, so you will
need a little number of working servers, but you might find out that server processes are busy wait
slow clients to complete ttdownoad You will see morexanplesin this chapter.

My point is that a web service is like car, if one of the detailsechanismsis broken the car will not
drive smoothly and it can even stop dead if pushed further without first fixing it.

2.3 Analysisof SW and HW Requirements

You need to analyze all of the problerdisnersions There are several things that need todesicered
*How long does it take to process each request

*How many requests can you processultaneously

*How manysimultaneousrequests are ygulamingto get

The first one igrobebly the easiest toptimize Follow theperformanceoptimizaion tips in the guide
and other docs, let@ofecional perl (mod_perlprogranmerto work out your code and improve it.
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The second one isfanction of RAM. How much RAM is in the box, how many boxes do you have, and

how much RAM does each mod_perl process tdkelRiply the first two and divide by the third. Ask
yourself whether it is better to switch to anothpossbly just asinefficient language willactually cost
more tharthrowing another Ultra 2 into the rack. Also aghurself whetherswitching to another language
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2.4 Sharing Memory Stas Bekman

will even help. In somapplications, a huge chunk of memory is needed e.g. to link in Oracle runti
libraries. So you would pay this price even if you switch from Perl to C.

The last one igmportant You need to have r@alstic answer. Are you reallgxpecing 8 million hits per
day? What is the expected peak load, and what kind of response time do you gussaitee? Remem

me

berthat this numbers might chandeagically when you apply code changes and your site becomes more

popular.Remenberthat when the you get a very high hits rate réggiiranentswouldn’t grow lineary by
expmertialy!

2.4 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 ipogsshle when you
preload code at server startup. However during a child process’ life, its memory pages becomes u
and there is no way we can control perl to maledlacatememory so (dynamiocjariablesland ondiffer-
entmemory pages than constants, that's whycthgy-on-write effect (will explain in a moment) will hit

hshared

almost at random. If you are pre-loading many modules you might be able to balance the memary that

stays shared against the time forameasional fork 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
differenceand what aeasoable number might be. Each time a child reaches this upper limit and res
it should release the unshared copies and the new child will inherit pages that are sharestiildiles
on them.

It is veryimportant to undestandthat your goal is not to hawdaxRequestsPer Child to be 10000.
Having a child serving 300 requests reconpiled code is already a huge speedup, so if it is 100
10000 it does not really matter if it saves you the RAM by sharing. Do not forget that if you preload
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 pedmreterfrom the parent process. But than, during the work
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 -etflasgng the memory demands. Killing the child ang
respawimg a new one, allows to get thestine shared memory from the parent process again.

Theconclwsionis thatMaxRequestsPer Child  should not be too bigithewise you loose thdendits
of the memory sharing.

2.5 How Shared My Memory Is

You've probebly noticed that the word shared is being repeated many times in many things relat
mod_perl. Indeed, shared memory might save you a lot of money, since with sharing in place you ¢
many more servers than without it.

How much shared memory do you have? You can see it by either using the memory utils that com
your system or you can depl@Top module:
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mod_perl tutorial: Performance. Benchmarks. 2.6 Preload Perl modules at server startup

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
-- RESis aRESdentmemory, which is a size of pages currently swapped in.

2.6 Preload Perl modules at serveistartup

Use thePerl Require andPerIMod ule diredivesto load commonly used modules suchCa&3d.pm,
DBI and etc., when the server is started. On most systems, skildeenwill be able to share the code
space used by these modules. Just adfbllogving diredivesinto httpd.conf

PerIModule CGI;
PerlModule DBI;

But even a better approach is to creasepaate startup file (where you code in plain perl) and put the
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 itsinctionson an as-needed basis. Thi
speeds up the loading time logfering the complation phase. However, if you are using mod_per
FastCGl or another system that usgeesitent Perlintermpreter you will want topreconpile the methods
atinitialization time. Toacconplish this, call the packageinction compile()  like this:

use CGI ();
CGI->compile(:all’);

The argumentsto compile()  are a list of method names or sets, anddedical to those accepted by
theuse() andimport() opertors 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.

2.6.1 PreloadPerl modules - ReaNumbers

| have conducted a few testsltencimarkthe memory usage when some modules are preloaded. The
set of tests checks the memory use with Library Perl Module preload @@llypm). The second set
checks the compile method 6fGl.pm. The third test checks the benefit of Library Perl Module prelo
but a few of them (to see more memory saved) and also the effacoipiling the Registry modules
with Apache::Registry Loader .

re
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2.6.1 Preload Perl modules - Real Numbers Stas Bekman

1. In the first test, théollowing script was used:
use strict;
use CGI ();
my $q = new CGl;

print $g->header;
print $g->start_html,$qg->p("Hello");

Server restarted

Before theCGl.pm preload: (No other modules preloaded)
USER PID %CPU %MEM SZ RSS TTY STAT STIME TIME COMMAND

root 87004 0.0 0.01060 1524 -A 16:51:14 0:00 httpd
httpd 240864 0.0 0.01304 1784 -A 16:51:13 0:00 httpd

After running a script which uses CGI's methods (no imports):
USER  PID %CPU %MEM SZ RSS TTY STAT STIME TIME COMMAND

root 188068 0.0 0.0 1052 1524 -A 17:04:16 0:00 httpd
httpd 86952 0.0 1.025203052 -A 17:04:16 0:00 httpd

Obsevation: child httpd has grown up by 1268K
Server restarted

After theCGl.pm preload:
USER PID %CPU %MEM SZ RSS TTY STAT STIME TIME COMMAND

root 240796 0.0 0.0 1456 1552 - A 16:55:30 0:00 httpd
httpd 86944 0.0 0.0 1688 1800 - A 16:55:30 0:00 httpd

after running a script which uses CGIl's methods (nho imports):
USER  PID %CPU %MEM SZ RSS TTY STAT STIME TIME COMMAND

root 86872 0.0 0.01448 1552 -A 17:02:56 0:00 httpd
httpd 187996 0.0 1.0 28082968 -A 17:02:56 0:00 httpd

Obsevation: child httpd has grown up by 1168K, 100K less then without preload - good!
Serverrestarted

After CGl.pm preloaded and compiled with CGIl->compile(:all’);

USER PID %CPU %MEM SZ RSS TTY STAT STIME TIME COMMAND
root 86980 0.0 0.02836 1524 -A 17:05:27 0:00 httpd
httpd 188104 0.0 0.0 3064 1768 - A 17:05:27 0:00 httpd

After running a script which uses CGI's methods (no imports):

USER PID %CPU %MEM SZ RSS TTY STAT STIME TIME COMMAND
root 86980 0.0 0.02828 1524 -A 17:05:27 0:00 httpd
httpd 188104 0.0 1.041882940 -A 17:05:27 0:00 httpd
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mod_perl tutorial: Performance. Benchmarks. 2.6.1 Preload Perl modules - Real Numbers

Obsevation: child httpd has grown up by 1172K No change! So what does CGI->compile(:all’) hel
think it's because we never use all of the methods CGI provides - so in real use it's faster. So youy
want to compile only the tags you are about to use - then you will benefit for sure.

2. | have tried the second test to find it. | run the script:

use strict;
use CGI gw(:all);
print header,start_html,p("Hello");

Serverrestarted

After CGl.pm was preloaded and NOT compiled with CGIl->compile(’:all’):

USER PID %CPU %MEM SZ RSS TTY STAT STIME TIME COMMAND
root 17268 0.0 0.0 1456 1552 - A 18:02:49 0:00 httpd
httpd 86904 0.0 0.0 1688 1800 - A 18:02:49 0:00 httpd

After running a script which imports symbols (all of them):

USER PID %CPU %MEM SZ RSS TTY STAT STIME TIME COMMAND
root 17268 0.0 0.0 1448 1552 - A 18:02:49 0:00 httpd
httpd 86904 0.0 1.029523112 -A 18:02:49 0:00 httpd

Obsevwation: child httpd has grown up by 1264K
Serverrestarted

After CGl.pm was preloaded and compiled with CGI->compile(’:all’):

USER PID %CPU %MEM SZ RSS TTY STAT STIME TIME COMMAND
root 86812 0.0 0.02836 1524 -A 17:59:52 0:00 httpd
httpd 99104 0.0 0.0 3064 1768 -A 17:59:52 0:00 httpd

After running a script which imports symbols (all of them):

USER PID %CPU %MEM SZ RSS TTY STAT STIME TIME COMMAND
root 86812 0.0 0.028321436 -A 17:59:52 0:00 httpd
httpd 99104 0.0 1.048843636 -A 17:59:52 0:00 httpd

Obsevation: child httpd has grown by 1868K. Why? ISi©GI::compile(:all’) supposed to
makechildrento share the compiled code with parent? It does workslestised but if you payatter
tion in the code we have called only thr€&l.pm’s methods - just sayingse CGI  qw(:all)
doesn’'t mean we compile the aWNailable methods - we just import their names. &ually this test is
misleadng. Executecompile()  only on the methods you asaetwally using and then you will see the
difference

3. The third script:

D? |
might
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2.6.1 Preload Perl modules - Real Numbers Stas Bekman

use strict;

use CGl;

use Data::Dumper;

use Storable;

[and many lines of code, lots of globals - so the code is huge!]

Serverrestarted

Nothing preloaded at startup:
USER  PID %CPU %MEM SZ RSS TTY STAT STIME TIME COMMAND

root 90962 0.0 0.0 10601524 -A 17:16:45 0:00 httpd
httpd 86870 0.0 0.0 13041784 -A 17:16:45 0:00 httpd

Script using CGI (methods), Storable, Data::Dumper called:
USER  PID %CPU %MEM SZ RSS TTY STAT STIME TIME COMMAND

root 90962 0.0 0.01064 1436 -A 17:16:45 0:00 httpd
httpd 86870 0.0 1.0 4024 4548 -A 17:16:45 0:00 httpd

Obsevation: child httpd has grown by 2764K
Serverrestarted

Preloaded CGI (compiled), Storable, Data::Dumper at startup:
USER  PID %CPU %MEM SZ RSS TTY STAT STIME TIME COMMAND

root 26792 0.0 0.031201528 -A 17:19:21 0:00 httpd
httpd 91052 0.0 0.033401764 -A 17:19:21 0:00 httpd

Script using CGI (methods), Storable, Data::Dumper called
USER  PID %CPU %MEM SZ RSS TTY STAT STIME TIME COMMAND

root 26792 0.0 0.031241440 -A 17:19:21 0:00 httpd
httpd 91052 0.0 1.0 6568 5040 -A 17:19:21 0:00 httpd

Obsewation: child httpd has grown by 3276K. Ouch: 512K more!!!

The reason is that when you preload at the startup all of the methods, they all aprdumnpiled, there
are many of them and they take a big chunk of memory. If you don’t usernigle() method, only
the fundions that are being used will be compiled. Yes, it will slightly slow down the first reposnsé of
each process, but the actuall memory usage will be lower. BTW, if you write in the script:

use CGI gw(all);

Only the symbols of allunctions are being imported. While they are taking some space, it's smaller than
the space that a compiled code of tHesetions might occupy.

Serverrestarted
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All the above modules + the above scRpeConpiled with Apache::Registry Loader at startup:

USER PID %CPU %MEM SZ RSS TTY STAT STIME TIME COMMAND
root 43224 0.0 0.0 32561528 -A 17:23:12 0:00 httpd
httpd 26844 0.0 0.03488 1776 -A 17:23:12 0:00 httpd

Script using CGI (methods), Storable, Data::Dumper called:

USER PID %CPU %MEM SZ RSS TTY STAT STIME TIME COMMAND
root 43224 0.0 0.032521440 -A 17:23:12 0:00 httpd
httpd 26844 0.0 1.067485092 -A 17:23:12 0:00 httpd

Obsevwation: child httpd has grown even more 3316K ! Does not seem to be good!
Summary:
1. Library Perl Module®reloadng gave good resulesverywhere

2.CGl.pm’s compile() method seems to use even more memory. It's because we never use all

methods CGI provides. Doompile()  only the tags that you are going to use and you will save

ovetheadof the first call for each has not yet been called method, and the memory - since compileq
will be shared across all tleildren

3. Apache::Registry Loader might make scripts load faster on the first request after the child
just started but the memory usage is worse!!! See the numbgosiiself.

HW/SW used : The server is apache 1.3.2, mod_perl 1.16 running on AIX 4.1.5 RS6000 1G RAM.

2.7 Preload Registry Scripts

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

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

use File::Find 'finddepth’;
use Apache::RegistryLoader ();
{
my $perl_dir = "perl/";
my $rl = Apache::RegistryLoader->new;
finddepth(sub {
return unless A.pl$/;
my $url = "/$File::Find::dir/$_";
print "pre-loading $url\n”;

my $status = $rl->handler($url);
unless($status == 200) {

of the
the
I code
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2.8 Global vs Fully Qualified Variables Stas Bekman

warn "pre-load of ‘Surl’ failed, status=$status\n";

}
}, $perl_dir);
}

Note that we didn't use the secoarhumentto handler() here, as module’s manpage suggests. |
make the loader smarter about thie>filenametrangation, 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 dvamdation. If filenameis omitted and d@rans()
routine was not defined, the loader will try using the tHRdtive to ServerRoot.

2.8 Global vs Fully Qualified Variables

It's always a good idea to stay away from glokaiiableswhenpossble. Somevariablesmust be global
so Perl can see them, such as a mod@'SA or $VERSIONvariables(or fully quaified @MyMod-
ule::ISA). In commonpradice, acombnaion of strict andvars pragmas keeps modules clean an
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";

VS.

package MyPackage;

use strict;

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

$VERSION ="1.00";

2.9 PerlSdupEnv 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 (
protocol. For example, theENV{QUERY_STRING}environmentvariableis initialized with the contents
of Apache:args() and $ENV{SERVER_NAME} is filed in from the value returned by
Apache::server_hosamg).

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

By default it is On.

Note that you can still set ENVariables e.g. when you use ttiellowing configuration:

d

CGI

this
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<Location /perl>
PerlSetupEnv Off
PerlSetEnv TEST hi
SetHandler perl-script
PerlHandler Apache::RegistryNG->handler
Options +ExecCGl
</Location>

A script having grint  Data::Dumper(\%ENV) line, prints:

$VARL = {

"GATEWAY_INTERFACE’ => 'CGlI-Perl/1.1’,
'MOD_PERL’ =>'mod_perl/1.21_01-deV’,
'PATH’ => ’lusr/lib/perl5/5.00503:... snipped ...,
'TEST' =>"hi’

I3

2.10 Adding a Proxy Server in http Accelerator Mode

At the begiming there were 2 servers: one plain apache server, whiclvermatight, andconfiguredto
serve static objects, the other mod_perl enabledy heavy andconfiguredto serve mod_perl scripts.
We named therhttpd_docs andhttpd_perl respetively.

The two servers coexist at the same IP addredisteying to different ports: httpd_docs  listens to
port 80 (e.g|http://www.nowhere.com/images/test)gi&nd httpd_perl listens to port 8080 (e.g.
[http://www.nowhere.com:8080/peri/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, | whblngng the configu-
ration of thehttpd_docs  server to make it listen to port 81.

Now | am going to convince you that yaant to use a proxy server (in the httpceerator mode). The
advanagesare:

® Allow serving of static objects from the proxy’s cache (objects ghatiously were entirely served
by thehttpd_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 I/O to be completed you are able to serve static objects
faster.

much

® The proxy server acts 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 se
respomsible for sending the response to the browser. So ifttheder is over a slow link, the
mod_perl server is not waiting around for the data to move.

Using numbers is always mocenvindng :) Let's take a user connected to your site with 28.8 kb
(bps == bits/sec) modem. It means that the speed of the user’s link is 28.8/8 = 3.6 kbytes
assume an averageneatedHTML page to be of 10kb (kb =kilobyteg and an average script thaf
geneatesthis output in 0.5 secs. How long will the server wait before the user gets the whole g
response? A simplealcdation reveals pretty scary numbers - it will have to wait for another 6 s

rver is

ps
sec. |

utput
£CS
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2.10 Adding a Proxy Server in http Accelerator Mode Stas Bekman

(20kb/3.6kb), when it could serve another 12 (6/0.5) dynamic requests in this time.

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

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

Many users like to open many browser windows and do many things a{dowsdoad files and
browsegraphcally heavysites). So the speed of 3.6kb/sec we vesmgunng before, may often be
5-10 times slower.

e \We are going to hide the details of the serveriplemertation. 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 can
actually shut down a server, without the user emeticing, because the front end server will dispatch
the jobs to other servers. (This is called a LBatlandng and it's a pretty big issue, which will not
be discussed in thidocunent)

® [or secuity reasons, using any httgatceerator (or a proxy in httpdaccekrator mode) isessetial
because you do not let yoimtemal server get directly attacked hybitrary packets from whomever.
The httpdacceerator andintemal servercommunicatein expected HTTP requests. This allows fgr
only your public “bastion” accekrating www server to get hosed in succestl attack, while
leaving youlintemal data safe.

Thedisad/artagesare:

e Of course there ardrawbacks Luckily, these are ndunctionality drawbacks but they are more
admiristration hassle. You have another daemon to worry about, and while proxigerseally
stable, you have to make sure to prepare proper startughabldwn scripts, which are run at boot
and reboot aapprgriate Also, you might want to set up the crontab to ruvaéchdog script.

® Proxy servers can bmonfiguredto be light or heavy, the admin must decide what gives the highest
performancefor hisapplicaion. 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
faster service.

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

20 4 Mar 2000



mod_perl tutorial: Performance. Benchmarks. 2.11 KeepAlive

2.11 KeepAlive

If your mod_perl server’bttpd.confincludes thdollowing diredives
KeepAlive On

MaxKeepAliveRequests 100
KeepAliveTimeout 15

you've gotten a regderformancepenalty, since aftetompletng each requegirocessg, the process will

wait for KeepAlive Time out seconds before closing thennetion and thus not serving other request

at this time. You will need many more 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.

Most chances are that you don’t want this feature to be enabled. So set it Off with:

KeepAlive Off
the other twaliredive don’t matter anymore.

You might want to consider to enable this option if the client's browser needs to bring more tha
object from your server at once (for a single HTML page). If this issivetion you actually save the
connedtion oveheadfor all requests but the first one.

For example if you have a page with 10 ad banners, which isncotrmontoday, you server will work
more effedively if a single process will serve them all during a sirgglanetion. You client will get a
little slower responce, since banners will be brought one at a time and not all togetherliM@aelg
would open asepaateconnedtion.

There aralefinite advartagesto keep-alive from a TCPerspetive since frestconnetions will incur not
only the 3 way-TCPandhakebut also be penalised by slow-start. So while turning it off may help
memory usage on the server, it viisadzartagethe client from a network speedrspetive.

You probebly have followed the advice of sending all the static object requests to a plain Apache s

n

n one

the

erver.

And since most of the pages include more than one static unique image, you better keep the default setting

of the non-mod_perl server, which has KeepAlive diredive On. Prokably redudng a little the
number of timeout seconds is a good idea too.

One option | suppose would be for thexy/accetrator to keep theconnetion open to the client but
makeindividual connetionsto the server, read the response, buffer it for sending to the client and
the serveconnetion (making newconnetionsto the server as required by the client requastiously).

2.12 Upload/Download of Big Files

If somepartiaular script’s mainfunctionality is uploadng or dowrloadng of big files, youprobably want
it to be executed on plain apache server under mod_cgi. Taken of course that the script requires
thefunctionalitiesthe mod_perl server provides. Like custautheticaion handlers.

close

none of
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You don’t want to tie up your precious mod_perl backend seatvikdren doing somehing as long and
dumb agrandering a file.

Also, the user won't really see amyportant perfomancebendits from mod_perl anyway, since the
upload may take up to several minutes, and ahethead saved by mod_perl itypically under one
second.

2.13 Forking or Executing subprocessesrom mod_perl

Geneally you should not fork from your mod_perl scripts, since when you do -- you are forking the €
apache web server, lock, stock and barrel. Not only is your perl codedwgihcated but so is mod_ssl,
mod_rewrite, mod_log, mod_proxy, mod_spellingmraievermodules you have used in your server, g
the core routines and so on.

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

Just making asystem() call defeats the whole idea behind mod_perl, pedmpreterand modules
should be loaded again for thagtenal 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 thé'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 themhaiever
your archtedures limit is (could depend on your shell).

ntire

S,
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Also, thecommunicétion is only one way.

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

If you areinterestedin more deep level details, this is wlaatally happens when you fork and make
system call, like

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

which is might be moréamiliar in this form:

if (fork){
#do nothing

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

}

What happens is thébrk()  gives you 2exection paths and the child gets virtual memory sharing
copy of the program text (read only) and sharing a copy of the data space copy-qremwetader why
you pre-load modules in mod_perl?). In the above code a pareinwiédiately continue with the code
that comes up after the fork, while the forked process will exesygeem("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
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
That's a *very* niceoptimizdion.

Only if you do:
system "sh -c 'echo foo™

OS actuwally parses your command with a shell so yxec() a copy of/bin/sh , but since one is
almost certainly already runnirpmaevhere 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 ply
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 caliggtem("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 demat
paging from the program file if you execute new code).

a

5 on its

shell.
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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_pg
avoid having tdork() /exec() somehing on every hit, though. Perl can do just about anything
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 process
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 gt
process, that can be seen, but not killed. It will be killed only when you stop the httpd proces
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 tak
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);
}

rl is to
9%
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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
you gained nothing. You cannot neither wait fordtsmpldion, nor continue because you will get ye
another zombie process.

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

$SIG{CHLD} = IGNORE;

When you seCHLDsignal handler t¢GNORE all the processes will be collected by th&  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 todiweetion socket that were opened by
the parent process @TDIN and aSTDOUT andinheiited by the child, so the parent will be able t(
complete the request and free itself for serving other requests. You may need to close and re
STDERKilehardler (It's opened to append to the error_log file as inhereted by parent, so chances a
you want it to leave untouched).

finish,
t

)
open a
re that
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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 maegpersive 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
don’t want to.

One moresoluion is to use alifferentSIGCHLDhandler:

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 reasonsvolving tge handling of stopped processes and the rare event in whichitwo
drenexit at nearly the same moment, the lesiniqueis to callwaitpid() in a tight loop with a first
argumentof -1 and a secondrgumentof WNOHANG ogether thesargumentstell waitpid() to reap
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the next child that'svailable and prevent the call froflocking if there happens to be no child read
from reaping. The handler will loop untilfaitpid() returns anegdive number or zerandicaing that
no more reapablehildrenremain.

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

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

2.14 Memory leakage

Scripts under mod_perl can very easily leak memory! Glehahblesstay aroundndefinitely, lexical
variables(declared withmy() are destroyed when they go out of scope, provided there aederences
to them from outside of that scope.

Perl doesn'’t return the memory it acquired from the kernel. It does reuse it though!

First exampledemorstrategeading in a whole file:

open IN, $file or die $!;

local $/ = undef; # will read the whole file in
$content = <IN>;

close IN;

If your file is 5Mb, the child who served that script will grow exactly by that size. Now if you have
childrenand all of them will serve this CGI, all of them will consuatkltional 20*5M = 100M of RAM!

If that's the case, try to use other approachgwza@tesg the file, if possble of course. Try to process &
line at a time and print it back to the file. (If you need to modify the file itself, tesmpoary file. When
finished,ovemrite the source file, make sure to provide a lockimegchanism)

Secondexample demorstratescopying variablesbetweenfunctions (passingvariablesby value). Let’s
use the example abovessunng we have no choice but to read the whole file before anypdatzssg
takes place. Now you have some imaginecess()  subrodine that processes the data and returns
back. What happens if you pass $imontent by value? You have just copied another 5M and the ch
has grown by another 5M in size (watch your swap space!)maltiply it again by factor of 20 you have
200M of wasted RAM, which will bappaently reused but it's a wast&/hereveryou think thevariable
can grow bigger than few Kb, pass itfigference

Once | wrote a script that passed a content of a little flat file DataBaskinatioan that processed it by
value -- it worked and it was processed fast, but with a time the DataBase became bigger, so pass
value was an overkill -- | had to makelecsion, whether to buy more memory or to rewrite the code. It
obvious that adding more memory will be mereliempaary soluion. So it's better to plan ahead ang
pass thevariablesby reference if a variable you are going to pass might be bigger than you think at |
time of your coding process. There are a few approaches you can use to passvandilsspassed by
reference For example:

now
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my $content = qqg{foobarfoobar};
process(\$content);
sub process{
my $r_var = shift;
$$r_var =~ s/foo/bar/gs;
# nothing returned - the variable $content outside has been
# already modified

}

@{$var_Ir} -- dereferences an array
%{$var_hr} -- dereferences a hash

For more info seperldoc  perlref

Another approach would be to directly use@a array. Using directly the@_array serves the job of
passing byeference

process($content);
sub process{
$_[0] =~ s/foolbar/gs;
# nothing returned - the variable $content outside has been
# already modified

}
Fromperldoc  perlsub

The array @_is a local array, but its elements are aliases for
the actual scalar parameters. In particular, if an element

$_[0] is updated, the corresponding argument is updated (or an
error occurs if it is not possible to update)...

Be careful when you write this kind etibrodines since it can confuse @otertial user. It's not obvious
that call likeprocess($content); modifies the passegtariable-- progranmers(which are the users
of your library in this case) are used to subs that either medifgblespassed byeferenceor return the

processedariable(e.g.$content=process($content); ).

Third example demorstratesa work with DataBases. If you do some PBcessig, many times you

encounter the need to read lots of records into your program, and then print them to the browser af
areformated (I don’t even mention theorrible case wher@rogranmersread in the whole DB and then
use perl to process it!!! Useralaional DB and let the SQL do the job, so you get only the records
need!!).

We will useDBI for this (assume that we are already connected to the DB) (rgferitoc  DBI for a
complete manual of tHeBl module):

$sth->execute;
while(@row_ary = $sth->fetchrow_array;) {
<do DB accumulation into some variable>

}

<print the output using the the data returned from the DB>

ter they

ou
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In the example above the httpd_process will grow up by the size véatiablesthat have beeallocated
for the records that matched the query. (Agaimeniberto multiply it by the number of thehildrenyour
server runs!).

A better approach is to natcunulate the records, but rather print them as they are fetched from the DB.

Moreover, we will use the bind_col() and $sth->fetchrow_arrayref() (aliased to
$sth->fetch() ) methods, to fetch the data in the fasmstsble way. The example below prints a
HTML TABLE with matched data, the only memory that is being used@scals array to holdempeo
rary row values:

my @select_fields = gw(a b c);

# create a list of cols values
my @cols = ();
@cols[0..$#select_fields] = ();
$sth = $dbh->prepare($do_sql);
$sth->execute;

# Bind perl variables to columns.
$sth->bind_columns(undef,\(@cols));
print "<TABLE>";
while($sth->fetch) {

print "<TR>",
map('<TD>$_</TD>", @cols),
"</TR>";

}
print "</TABLE>";

Note: the above method doesn’t allow you to know how many records have been matched.

workaround is to run aidertical query before the code above where youREEECT count(*)
instead of SELECT * ... to get the number of matched records. It should be much faster, since
can remove an$ORTBY and alike attributes.

2.15 Checking script modification times

UnderApache::Registry the requested CGI script is always beatgt() ’'ed to check whether it
was modified. It adds a very littlovethead but if you are intsqueeing all the jouces from the server,
you might want to save this call. If you do -- take a lookdche::RegistryBB module.

2.16 Cachedstat() calls

When you do &tat()  or itsvariations (-M - modfficaion time, -A last access timeC inode-change
time, and other), thformation is being cached, so if you need to makeddtional check for the same
file, save theoveheadof this check and use avariableinstead. For example when testing éaigtance
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 ago\n";
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or the moreefficient(two stat()  syscalls saved)!:

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 ago\n";

Remenberthat with mod_perl you might gaegdive times when you usé/ and alike file testsM tests

the differencein time between filanodffication file and the start of the script that performs this chegk.
Because'T variableis not being reset on each scrip¢ocaion, and equal to the time the process has

been forked at, you might want to perform:
$T = time();

at thebegiming of your scripts to get the regular perl script behaviour of file tests

2.17 Be carefull with symbolic links

As you knowApache::Registry caches the scripts based on their URI. If you have the same s
that can be reached bijfferentURIs, possble if you have used a symbolic links, like:

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

Now the script can be reached/asws/news.pl and/news.pl  URIs. It doesn'’t really matter until
you advetisethe two URIs, and users reach the same script from both of them. The moment this ha
you will get the same script cached twice!

Use/perl-statuslocaion handler to see all the compiled scripts and tpaglkages In our example when
requesng: [http://locahostperl-status?rgysupgou 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
To make the debug easier run the server in a single mode.

2.18 Limit ing the size of theprocesses

Apache::Size Limit allows you to kill off Apache httpd processes if they grow too large. see per
Apache::Size Limit for more details.

By using this module, you should be able discoriinue using the Apacheonfiguration diredive
MaxRequestsPer Child , although for some folks, using bothdombination does the job.

Cript

ppens,

request.

doc
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2.19 Limiting the resources used by httpd children Stas Bekman

2.19 Limit ing the resources used by httpahildren

Apache::Resource  uses théBSD::Resource module, which uses the fdnction setr limit ()
to set limits on system resources such as memory and cpu usage.

To configure use:

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 this way.

The following limit values are in megabyteBATA RSS STACK FSIZE , COREMEMLOCKall others
are treated as their natural unit. PrepPERL_RLIMIT_ for each one you want to use. Refesédr -
limit  man page on your OS for othmssble resources.

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.

To debug add:

<Perl>
$Apache::Resource::Debug = 1;
require Apache::Resource;

</Perl>

PerlChildInitHandler Apache::Resource

and look in the error_log to see what it’s doing.

Refer toperldoc  Apache::Resource andman 2 setr limit  for more info.

2.20 Limit ing the request rate speed (robotblocking)

A limitation of using patternmatching to idertify robots is that it only catches the robots that you kng
about, and only those thatertify thenselvesby name. A few devious robotsasqueside as users by
using user agent strings thdertify thenselvesasconvetional browsers. To catch such robots, you'l
have to be morsophigicated

Apache::SpeedLimit comes for you to help, see:
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2.21 Benchmarks. Impressing your Boss andColleagues.

How much faster is mod_perl than mod_cgi (aka plain perl/CGI)? There are many \wayshoark the
two. I'll present a fewexanplesand numbers belowCheclout the bench mark diredory of mod_perl
distribution for moreexanples

If you are going to write your owpenchmarking utility -- useBench mark module for heavy scripts and
Time::HiRes module for very fast scripts (faster than 1 sec) where you need bett@réioseon

There is no need to write a spedahchmarkthough. If you want to impress your boss or colleagues, |
take some heavy CGI script you have (e.g. a script that crunches some data and prints the re
STDOUT), open 2 xterms and call the same script in mod_perl mode in one xterm and in mod_cgi
in the other. You can udep-get from LWPpackage to emulate the web agent (browgbgnch -
mark diredory of mod_perdistribution includes such an example)

2.21.1 Benchmarking scripts withexecuion times below 1 secondl

As noted before, for very fast scripts you will have to uséltine::HiRes  module, its usage is similar
to theBench mark’s.

use Time::HiRes gw(gettimeofday tv_interval);

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 secs."

2.21.2 PerlHandler's Benchmarking

At |http://perl.apache.org/dist/contijipou will find Apache::Timeit package which dodRerl Han-
dler ’s Benchmarking.

2.22 Tuning the Apache’sconfiguration variablesfor the
bestperformance

It's very importantto make a correatonfiguration of theMinSpare Servers , MaxSpare Servers
Start Servers , MaxClients , andMaxReguestsPer Child parangters There are no defaults, the
values of thesgariableare veryimportant, as if too “low” you will under-use the systeméapdilities
and if too “high” chances that the server will bring the machine to its knees.

All the aboveparangters should bespedfied on the basis of the resources you have. While with a pl
apache server, there is no big deal if you run too many servers (not too many of course) sin
processes are of ~1Mb and aren't eating a lot of your R@bheally the numbers are even smaller i
memory sharing is taking place. Tsituation is differentwith mod_perl. | have seen mod_perl process
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2.22.1 Tuning with ab - ApacheBench Stas Bekman

of 20Mb and more. Now if you hawdaxClients set to 50: 50x20Mb = 1Gb - do you have 1Gb (¢
RAM? Prolebly not. So how do you tune theparangters? Geneally by trying different combinations
andbenchmarking the server. Again mod_perl processes can be of much smaller size if sharing is in

Before you start this task you should be armed with a proper weapon. You crastirae utility, which
will load your server with mod_perl scripts you possess. You need it to have an ability to emu
multiuserenvironment and to emulatenultiple clients behavor which will call the mod_perl scripts at
your servessimultaneously. While there areommecial soluions you can get away with free ones whicl
do the same job. You can use an ApacheBé¢algh utility that comes with apactdistribution, a crashme
script which useEWP::Paral lel ::User Agent or httperf

Anotherimportant issue is to make sure to run testing client (Igadestor) on a system that is more
powerful than the system being tested. After all we are tryingjrtniate the Intemet users, where many

users are trying to reach your service at once -- since a nhumtmnairentusers can be quite large, your

testing machine much be veppwerful and capable tgeneatea heavy load. Of course you should ng
run the clients and the server on the same machine. If you do -- your testing results woobirée,
since clients will eat a CPU and a memory that have tiedeatedto the server, and vice versa.

2.22.1 Tuning with ab -ApacheBench

ab is a tool forbencimarking your Apache HTTP server. It is designed to give yourgoresionon how
much perfomanceyour current Apachénstalation can give. Inpartiaular, it shows you how many
requests per secs your Apache server is capable of servingbTd@ comes bundled with apache sourc
distribution (and it’'s free :).

Let's try it. We will simdate 10 users concurently requesng a very light script at
www.nowhere.com:81/test/test.pl . Each “user” makes 10 requests.

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

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

f

place.

ate a

\

—

32 4 Mar 2000



mod_perl tutorial: Performance. Benchmarks. 2.22.1 Tuning with ab - ApacheBench

The only numbers we really care about are:
Complete requests: 100

Failed requests: 0
Requests per second: 139.86

Let’s raise the load of requests to 100 x 10 (10 users, each makes 100 requests)

% ./ab -n 1000 -c 10 www.nowhere.com:81/perl/access/access.cgi

Concurrency Level: 10
Complete requests: 1000
Failed requests: 0

Requests per second: 139.76

As expected nothing changes -- we have the sameoi€urent users. Now let's raise the number of
concurentusers to 50:

% ./ab -n 1000 -c 50 www.nowhere.com:81/perl/access/access.cgi
Complete requests: 1000

Failed requests: 0

Requests per second: 133.01

We see that the server is capable of servingds@urentusers at an amazing 133 reg/sec! Let’s find the
upperboundary. Using-n 10000 -c 1000 failed to get results (Broken Pipe?). Usimg10000
-c 500 derived 94.82 reg/sec. The servgrsfomancewent down with the high load.

The above tests were performed with fiblwing configuration:

MinSpareServers 8
MaxSpareServers 6
StartServers 10

MaxClients 50
MaxRequestsPerChild 1500

Now let’s kill a child after a single request, we will usefili®owing configuration:

MinSpareServers 8
MaxSpareServers 6
StartServers 10
MaxClients 100
MaxRequestsPerChild 1

Simuate 50 users eaceneating a total of 20 requests:

% ./ab -n 1000 -c 50 www.nowhere.com:81/perl/access/access.cgi

Thebenctmarktimed out with the aboveonfiguration.... | watched the output @k as | ran it, the parent
process just wasn't capable @fspawimg the killed children at that rate...When | raised théaxRe
guestsPer Child to 10 I've got 8.34 req/sec - very bad (18 times slower!) (You tmmthmark the
importanceof theMinSpare Servers , MaxSpare Servers andStart Servers with this kind of
test).
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Now let’s try to returrMaxRequestsPer Child to 1500, but to lower thielaxClients  to 10 and run
the same test:

MinSpareServers 8
MaxSpareServers 6
StartServers 10

MaxClients 10
MaxRequestsPerChild 1500

I've got 27.12 reqg/sec, which is better but still 4-5 times slower (133MatClients  of 50)

Summary: | have tested a fewombhndions of serverconfiguration variables(MinS pare Servers
MaxSpare Servers Start Servers MaxClients MaxRequestsPer Child ). And the results we
have received are as follows:

MinS pare Servers , MaxSpare Servers andStart Servers are onlyimportantfor user response
times(someaimesuser will have to wait a bit).

The important parangters are MaxClients  andMaxRequestsPer Child . MaxClients  should be
not to big so it will not abuse your machine’s memory resources and not too small, when users
forced to wait for thehildrento become free to come serve théaxRequestsPer Child should be
as big apossble, to take the full benefit of mod_perl, but watch your server abeigéming to make sure
your scripts are not leaking memory, thereby causing your server (and your service) to die very fast

Also it isimportant to undestandthat we didn’t test the response times in the tests above, but the al
of the server to respond under a heavy load of requests. If the script that was used to test was hes
numbers would bdifferentbut theconclwsionsare very similar.

Thebenchmarkswere run with:

HW: RS6000, 1Gb RAM

SW: AIX 4.1.5 . mod_perl 1.16, apache 1.3.3

Machine running only mysq|l, httpd docs and mod_perl servers.
Machine was _completely_ unloaded during the benchmarking.

After each server restart when | did changes to the sem@mnfigurations | made sure the scripts were
preloaded byetching a script at least once by every child.

It is importantto notice that none of requests timed out, even if was kept in server's queue for more
minute! (That is the wagb works, which is OK for the testing purposes but willuseceptblein the
real world - users will not wait for more than 5-10 secs for a request to complete, and the client (br
will timeout in a few minutes.)

Now let's take a look at some real code whesecuion time is more than a few millisecs. We will da
real testing and collect the data in tables for easier viewing.

| will use thefollowing abbreviations:

will be

Dility
vier, the

han 1

DWSET)
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NR = Total Number of Request
NC = Concurrency

MC = MaxClients

MRPC = MaxRequestsPerChild
RPS = Requests per second

Running a mod_perl script with lots of mysqgl queries (the script under test is mysqgld bounded)

(http://www.nowhere.com:81/perl/access/access.cgi?do_sub=query_formgpwiiduration:

MinSpareServers 8
MaxSpareServers 16
StartServers 10
MaxClients 50
MaxRequestsPerChild 5000

gives us:

NR NC RPS comment

10 10 3.33 # not areliable statistics
100 10 3.94
1000 10 4.62
1000 50 4.09

Conclusions Here | wanted to show that when thgplicaion is slow -- not due to perl loading, code
compiation andexectuion, but bounded to sonmextenal opetion like mysqgldquerying which made the
bottleneck-- it almost does not matter what load we place on the server. The RPS (Requests per se
almost the same (given that all the requests have been served, you have an ability to queue the cli
be aware thasomehing that goes to queue means a waiting client and a client (browser) that might
out!)

Now we will benctmark the same script without using the mysqgl (perl only bounded co
(http://wvww.nowhere.com:81/perl/access/access.cqi), it's the same script that just returns a HTML
without making any SQL queries.

MinSpareServers 8
MaxSpareServers 16
StartServers 10
MaxClients 50
MaxRequestsPerChild 5000

NR NC RPS comment

10 10 26.95 # notareliable statistics
100 10 30.88
1000 10 29.31
1000 50 28.01
1000 100 29.74
10000 200 24.92
100000 400 24.95

cond) is
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Conclusions This time the script we executed was pure perl (not bounded to 1/0 or mysql), so we sge that
the server serves the requests much faster. You can sBedhest Per Second (RPS) is almost the
same for any load, but goes lower when the numbeordéurentclients goes beyond tidaxClients

With 25 RPS, the clierdupplying a load of 40@concurent clients will be served in 16 secs. But to g4
morerealstic and assume the mawncurencyof 100, with 30 RPS, the client will be served in 3.5 segs,
which is pretty good for a highly loaded server.

—*

Now we will use the server for its fulapadty, by keeping allMaxClients alive all the time and
having a bigMaxRequestsPer Child , so no server will be killed during thenchmarking.

MinSpareServers 50
MaxSpareServers 50
StartServers 50
MaxClients 50
MaxRequestsPerChild 5000

NR NC RPS comment

100 10 32.05
1000 10 33.14
1000 50 33.17
1000 100 31.72

10000 200 31.60

Conclwsion In this scenario there is mveheadinvolving the parent server loading nekildren all the
servers aravailable and the onlyottleneckis contention for the CPU.

Now we will try to change thMaxClients  and to watch the results: Let’s reduce MC to 10.

MinSpareServers 8
MaxSpareServers 10
StartServers 10
MaxClients 10
MaxRequestsPerChild 5000

NR NC RPS comment

10 10 23.87 # not areliable statistics
100 10 32.64
1000 10 32.82
1000 50 30.43
1000 100 25.68
1000 500 26.95
2000 500 32.53

Conclusions A very little differenceé Almost no change! 10 servers were able to serve almost with [the
samethrougtput as 50 servers. Why? My guess it's because of @ihtling. It seems that 10 servers
were serving requests 5 times faster than when in the test above we worked with 50 servers. In the case
above each child received its CPU time slice 5 times less frequently. So having a big value for

MaxClients , doesn’t mean that thgerformancewill be better. You have just seen the numbers!
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Now we will start tadragically reduce thélaxRequestsPer Child

MinSpareServers 8
MaxSpareServers 16
StartServers 10
MaxClients 50

NR NC MRPC RPS comment

100 10 10 5.77

100 10 5 3.32
1000 50 20 8.92
1000 50 10 5.47
1000 50 5 2.83
1000 100 10 6.51

Conclusions When wedragically reduce theMaxReguestsPer Child , the perfomancestarts to
become closer to the plain mod_cgi. Justdmmparsonwith mod_cgi, here are the numbers of this ry
with mod_cqgi:

MinSpareServers 8
MaxSpareServers 16
StartServers 10
MaxClients 50

NR NC RPS comment

100 10 1.12
1000 50 1.14
1000 100 1.13

Conclusion: mod_cgi is much slower :) in test NReq/NClients 100/10 the RPS in mod_cgi was of
and in mod_perl of 32, which is 30 times faster!!! In the first test each child waited about 100 secs
served. In the second and third 1000 secs!

2.22.2 Tuning with httperf

httperf is an utility written by David Mosberger. Just like ApacheBench--it measuresrfloananceof
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/isst.htmland, in this simple test, the same page is retriezpéeatdly.
The rate at which requests are issued is 150 per second. The test imibk@y) a total of 27,000 TCP
connetions and on eaclkonnetion one HTTP call is performed (a call consists of sending a request
receiing a reply).

1.12
to be

and
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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. And here is a result that
one might get:

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 1/0O: 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

2.22.3 Tuning with crashmescript

This is another crashme suiteoriginally written by Michael Schilli and located at
[http://www.linux-magazin.de/ausgabe.1998.08/Pounder/poundgr.htdil a fewmodificaions (mostly
addingmy() operands). | also allowed it to accept more than one url to testssim#Emesyou want to
test an overall and not just 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 getency (secs/Request) anthroughput
(Requests/sec) numbers. It can give you a better picture and make a ceimpletéon of your favorite
Netscape browser :).

I have noticed while running theseéb2nctmarkng suites -ab gave me results 2.5-3.0 times better. Both
suites run on the same machine with the same load with thepsaameters But theimplemertationsare
different

Sample output:

URL(S): lhttp://www.nowhere.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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2.22.3 Tuning with crashme script

And the code:
#!/usr/apps/bin/perl -w

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

ittt
# Configuration
ittt

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

my @urls = (
' [http:7www.nowhere.com:81/perlffag_manager/fag_manager.pl I,
’ [htip://www.nowhere.com:81/perl/access/access.cqi ],
)i

HHEHR R R R R A R T R R R R
# Derived Class for latency timing
MR 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];
}

Hit

# Are called when connection is closed

Hit

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

}

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

}
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HHH AR R R R R R R R R R R R
package main;

HHH AR R R R R R R R R R R
HH#

# Init parallel user agent

HH#

my $ua = MyParallelAgent->new();

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

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

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

HH#

# Launch processes and check time

HH#

my $start_time = [gettimeofday];

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

my $total_time = tv_interval($start_time);

Hit
# Requests all done, check results
Hit

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

foreach my $entry (values %3$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}++;
}
}

HH#

# Format errors if any from %errors

HH#

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

HH#

# Format results
HiH

#@urls = map {($_,".")} @Qurls;

40
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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);

HHH

# Print out statistics

HHHH

format STDOUT =
@<<<<<<LLLL LKL @F

"$left:", $right

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

}

2.22.4 Choosng MaxClients

The MaxClients diredive sets the limit on the number simultaneousrequests that can be supported;
no more than this number of child server processes will be creataahnfigure more than 256 clients,
you must edit th¢HARD_SERVER_LIMITentry inhttpd.h  andreconpile. In our case we want this
variableto be as small gsossble, this way we canirtually bound the resources used by the sechér
dren Since we can restrict each child’s process size -edlwelation of MaxClients s prettystraight
forward:

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

So if | have 400Mb left for the webserver to run with, | can seMbeClients to be of 40 if | know
that each child is bounded to the 10Mb of memory (e.g. Apdiche::Size  Limit )

Certainly you will wonder what happens to your server if there are morévthr@lients concurent
users at some moment. Théituation is acconpanied by the following warning message into the
error.log file:

[Sun Jan 24 12:05:32 1999] [error] server reached MaxClients setting,
consider raising the MaxClients setting
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There is no problem -- argonnetion attempts over th®axClients  limit will normally be queued, up
to a number based on thisten Backlog diredive. Once a child process is freed at the enddiffar-
entrequest, theonnetion will then be served.

But it is anerror because clients are being put in the queue rather than getting served at once, despite the

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

resources and response time, but sooner or later you will need to get more RAM so you can stayt more

children The best approach is to try not to have ttuadiion reached at all, and if reach it often you

should start to worry about it.

It's important to undestand how much real memory a childccwpies Your children can share the
memory between them (when OS supports that and you take action to allow the sharing happen. |

f this is

the case, chances are that y®axClients can be even higher. But it seems that it's not so simple| to

calcuate the absdute number. (If you come up witkoluion please let us know!). If the shared memory

was of the same size through 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

With no sharing in place

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

With sharing in place you can have 60% more servers withoahasg more RAM, if you improve 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
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390% more servers!!! You've got the point :)

2.22.5 Choosng MaxRequestsPethild

The MaxReguestsPer Child diredive sets the limit on the number of requests thanhdividual child
server process will handle. AftealaxRequestsPer Child requests, the child process will die. If
MaxRequestsPer Child is 0, then the process will live forever.

SettingMaxReguestsPer Child to a non-zero limit has twoendicial effects: it solves memoigak
agesand helps reduce the number of processes when the server load reduces.

The first reason is the most crucial for mod_perl, since slpppyranming will cause a child process to
consume more memory after each request. If left unbounded, then after a certain number of requ
childrenwill use up all theavailable memory and leave the server to die from mensbaywation. Note,
thatsomeimesstardardsystem libraries leak memory tasgpeially on OSes with bad memonganage
ment(e.g. Solaris 2.5 on x86 arch). If this is your case you caMaeRequestsPer Child to a small
number, which will allow the system to reclaim the memory, greedy child process consumed, w
exits afterMaxReguestsPer Child requests. But beware -- if you set this humber too low, you W
loose afracture of the speed bonus you receive with mod_perl. Consider égiaghe::PerlRun  if
this is the case. Also settidaxSpare Servers to a number close tdaxClients , will improve the
response time (but your parent process will be Ibesgawimg newchildrenall the time!)

Another approach is to ugeache::Size  Limit . By using this module, you should be ableligcon
tinue using theMaxRequestsPer Child , although for some folks, using bothdombhnation does the
job.

2.22.6 Choosng MinSpareServers MaxSpareServersand StartServers

With mod_perl enabled, it might take as much as 30 seconds from the time you start the server uf
ready to servéncoming requests. This delay depends on the OS, the number of preloaded modulg
the process load of the machine. So it’'s best t&tat Servers andMinSpare Servers to high

numbers, so that if you get a high load just after the server has been restarted, the fresh serverg
ready to serve requestsmediately. With mod_perl, it’'s usually a good idea to raise albhBableshigher

than normal. In order tmaximize the bendits of mod_perl, you don’t want to kill servers when they a
idle, rather you want them to stay up angilable to immediately handle new requests. | think an ideg
configuration is to setMinSpare Servers andMaxSpare Servers to similar values, maybe even the
same. Having thlaxSpare Servers close toMaxClients  will completely use all of your resources
(if MaxClients has been chosen to take the &dlvartageof the resources), but it'll make sure that 3
any given moment your system will be capableesfponihg to requests with the maximum speed (give
that number otoncurentrequests is not higher thdfexClients .)

Let's try some numbers. For a heavily loaded web site aeldaatedmachine | would think of (note
400Mb is just for example):
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Available to webserver RAM: 400Mb
Child’'s memory size bounded: 10Mb

MaxClients: 400/10 = 40 (larger with mem sharing)
StartServers: 20

MinSpareServers: 20

MaxSpareServers: 35

However if | want to use the server for many other tasks, but make it capable of handling a high lo
think of:

Available to webserver RAM: 400Mb
Child’s memory size bounded: 10Mb

MaxClients: 400/10 = 40
StartServers: 5
MinSpareServers: 5
MaxSpareServers: 10

(These numbers are taken off the top of my head, and it shouldn’t be used as a rule, butexdingless
to show you sompossble scenaios. Use thisnformation wisely!)

2.22.7 Summaryof Benchmarking to tune all 5parameters
OK, we've run varioubvenchmarks-- let's summaize theconclwsions
® MaxRequestsPefChild

If your scripts are clean and don't leak memory, setuhr&@ble to a number as large asssble
(10000?). If you usé\pache::Size Limit , you can set thiparaneter to 0 (equal tanfinity).
You will want thisparangter to be smaller if your code becomes unshared over the process'’ life.

® StartServers

If you keep a small number of servers active most of the time, keep this numb&sjmially if
MaxSpare Servers is low as it'll kill the just loaded servers before they were utilized at all
there is no load). If your service is heavily loaded, make this number clddext@lients (and
keepMaxSpare Servers equal toMaxClients as well.)

® MinSpareServers

If your server performs other work besides web serving, make this low so the memory of u
childrenwill be freed when there is no big load. If your server’s load varies (you get loads in by
and you want fast response for all clients at any time, you will want to make it high, so tlcditilnew
drenwill be respawned in advance and be waiting to handle bursts of requests.

® MaxSpareServers

The logic is the same as MinSpare Servers - low if you need the machine for other tasks, hig
if it's a dedcatedweb host and you want a minimal response delay.
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® MaxClients

Not too low, so you don't get intosituation where clients are waiting for the server to start servi
them (they might wait, but not for too long). Do not set it too high, since if you get a high load af
requests will bemmediately granted and served, your CPU will have a hard time keeping up, ar
the child’s size * number of runnirghildrenis larger than the totalvailable RAM, your server will
startswapping (which will slow downeverything, which in turn will make things even more slower
until evertually your machine will die). It'Important that you take pains to ensure tisataping
does not normally happen. Swap space israegencypool, not a resource to be used oroasis
tent basis. If you are low on memory and you badly need it - buy it, memamagngly cheap
these days.

But based on the test | conducted above, even if you have plenty of memory like | have
increatng MaxClients soméimes will give you no speedup. The more clients are running, t
more CPU time will be required, the less CPU time slices each process will receive. The res
latency (the time to respond to a request) will grow, so you won'’t see the exijpeggtedament The
best approach is to find the minimueguirenentfor your kind of service and the maximwapdil-
ity of your machine. Then start at the minimum and test like Isdicesively raising thisparaneter
until you find the point on the curve of the graph of the latency otfandgiput where themprove
mentbecomes smaller. Stop there and use it. Of course when you uspdtasersin produdion
server, you will have the ability to tune them more precisely, since then you will see the
numbers. Also don't forget that if you add more scripts, or just modify the running ones proiest
ably that theparanetersneed to beecatulated since the processes will grow in size as you comp
in more code.

2.23 Persident DB Connedions

Another popular use of mod_perl is to takdvartage of its ability to mairtain persisent open database
connetions The basic approach is as follows:

# Apache::Registry script

use strict;
use vars qw($dbh);

$dbh ||= SomeDbPackage->connect(...);

Since$dbh is a globalvariablefor the child, once the child has openeddhanetion it will use it over
and over again, unless you perfodimcon nect () .

Be careful to usdifferentnames for handlers if you opeannetion to differentdatabases!

Apache::DBI allows you to make persisent databaseonnetion. With this module enabled, everyj
connect() request to the plaiDBl module will be forwarded to thApache::DBI  module. This
looks to see whether a database handle frgre@iousconnect() request has already been opene
and if this handle is still valid using the ping method. If thesedwaltions are fulfilled it just returns the
database handle. If there is ayprgriatedatabase handle or if the ping method fails, a c@wedtion is
estalished and the handle is stored for later re-uBeere is no need to delete theliscon nect ()
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statements from your code They will not do a thing, as th&pache::DBlI module oveloads the
discon nect () method with a NOP. On child’s exit there is no explitgsicomect the child dies and so
does the databasennetion. You may leave thase DBI; statenentinside the scripts as well.

The usage is simple -- addhtpd.conf

PerlIModule Apache::DBI

It is important, to load this module before any ottBl, DBD::* andApacheDBI* modules!

use DBI;
use strict;

my $dbh = DBI->connect( 'DBI:mysql:database’, 'user’, ‘password’,
{‘autocommit => 0}
) || die $DBI::errstr;

...rest of the program

2.23.1 Preopering Connedions at the Child Process’ Forkime

If you useDBI for DB connetions and you usépache::DBI to make thenpersigent it also allows
you to preoperconnetionsto DB for each child witltonnect_on_init() method, thus saving up a|
connetion oveheadon the very first request of every child.

use Apache::DBI ();
Apache::DBI->connect_on_init("DBl:mysql:test",
"login”,
"passwd",

{

RaiseError => 1,
PrintError => 0,
AutoCommit => 1,

}
):

This can be used as a simple way to have apatliFenestallish connetionson server startup. This call
should be in a startup fileequire()d by Perl Require or inside <Perl> section. It witstallish a
connetion when a child is started in that child process. SeeAthmche::DBlI  manpage to see the
requirenentsfor this method.

2.23.2 Caching prepare()statanents

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. THewrsideis that you are going to pay for DBI to parse your SQ
and do a cache lookup every time you padipare_cached().
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Be warned that some databases doesn’t support caches of prepared pl®wsgegQLand Sybase).
Though with Sybase you could opemltiple connetionsto achieve the same result (at the risk of gettir
deadocksdepenihg on what you are trying to do!)

2.23.3 Handling Timeouts

Another problem is withimeouts some databasetiscomectthe client after a certain time ofadivity.
This problem is known asorning bug. Theping() method ensures that this will not happen. Son
DBDdrivers don’t have this method, check thgache::DBI manpage to see how to writeimg()
method.

Another approach is to change the clien€snnetion timeout. For mysql usersstaring from
mysql-3.22.x you can setveait_timeout option at mysqld server startup to change the default val
Setting it to 36 hourprobebly would fix the timeout problem.

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

As you knowlocal  $|=1; disables thébuffering of the currently selected file handle (default i
STDOUT. If you enable itap_rflush() is called after eacprint() , unbuffeing Apache’s I1O.

If you are using a _bad_ style geneating output, which consist ahultiple print() calls, or you just
have too many of them, you wiixpeiencea degralaion in performance Theseveity 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 -performancedegralaion with $|=1 ,
baclslashismwhich makes the code lessadhble 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>

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

print qg{<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, sinc
expect the firsthamdaersafter the headers and empty line tob€lrML> and not spaces andfddiional
newline and theeHTML>. 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 comp
want users to get some titles ahead. This improveadhlilty of my site. Recal{ourself. 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,
a few millisecs faster (if the client (browser) did not time out till then).

An even bettesoluion is to keep théuffering 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 se
to user, and flush it a moment before you are going to do some lesyggdgion, like DB query. So you
kill the two birds in one shoot: You show some of the data to theimssdiately, so user will feel that
somehing is actwally happeing, and you almost have merformancehit caused by disabldalffering.

use CGlI ();
my $r = shift;
my $q = new CGl;
print $g->header(text/html’);
print $qg->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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2.25 Avoid Import ing Functions

Whenpossble, avoidimporting a module’dundionsinto your name space. The aliases which are created

can take up quite a bit of space. Try to use methiedfacesand fully quaified Package::func  tion
or $Package::vari  able like names instead.

2.26 Object Methods Calls Versug-unction Calls

Which subroduine calling form is moreefficient OOP methods duncions?

2.26.1 The Ovelheadwith Light Subrouines

Let's do abenchmarking. We will start doing it using empty methods, which will allow us to measure
realdifferencein theovemheadeach kind of calintroduces We will use this code:

bench_calll.pl

package Foo;

use strict;
use Benchmark;

sub bar { };

timethese(50_000, {
method =>sub { Foo_>bar() }’
function => sub { Foo::bar('Foo’);},

B

The two calls arequivalent, since both pass the class name as their first nfameion does thiexplic-
itly, while methoddoes thigrangarently.

Thebenchmarking result:

Benchmark: timing 50000 iterations of function, method...
function: 0 wallclock secs (0.80 usr + 0.05 sys = 0.85 CPU)
method: 1 wallclock secs ( 1.51 usr + 0.08 sys = 1.59 CPU)

We are arénterestedin the 'total CPU times’ and not theall clock seconds’. It'gpossble that the load
on the system wadifferentfor the two tests whilbencimarking, so thewallclock times give us no useful
information.

We see that thenethodcalling type is almost twice slower, th&imadion. 0.85 CPU compared to 1.59
CPU realexecuion time. Why does this happen? Becausedifferencebetweernfunctions and methods
is the time taken to resolve the pointer from the object, to find the module it belongs to and then the
method Fundionsform has ong@arangter less to pass, less stampertions less time to get to the guts of
the subrouine.
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2.26.2 The Ovelheadwith HeavySubrouines

But that doesn’t mean that you shouldn’t use meth@aseally your funcions do somehing, and the
more they do the less will be tlfference because theveheadtime is a number of a final length.
Therdore the longerexecuion time of thefunction the smaller theelaive ovetheadof the method call.
The nextbechmarkproves this point:

bench_call2.pl

package Foo;

use strict;
use Benchmark;

sub bar {
my $class = shift;

my ($x,$y) = (100,100);
$y = log ($x ** 10) for (0..20);
I3

timethese(50_000, {
method =>sub { Foo_>bar() }’
function => sub { Foo::bar(’Foo’);},

i
We get a very closkenchmarks

function: 33 wallclock secs (15.81 usr + 1.12 sys = 16.93 CPU)
method: 32 wallclock secs (18.02 usr + 1.34 sys = 19.36 CPU)

Let's make thesubrouine bar even slower:

sub bar {
my $class = shift;

my ($x,$y) = (100,100);
$y = log ($x ** 10) for (0..40);
h

And the result is amazing, tiheethodcall converion was faster thefundion:

function: 81 wallclock secs (25.63 usr + 1.84 sys = 27.47 CPU)
method: 61 wallclock secs (19.69 usr + 1.49 sys = 21.18 CPU)

In case youfunctionsdo very little, like thdunctionsthatgeneate HTML tags inCGl.pm, theovehead

might become aignificantone. If your goal is speed you might consider to usdutheéion form, but if

you write a big and@domplicatedapplication, it's much better to use thmethodform, as it will make your
code easier to develomainain and debug.
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2.26.3 Are All Methods Slower thariFunctions?

Some modules’ API isisleadng, for exampleCGl.pm allows you to execute itsubrodined asfunc-
tions and methods. As you will see in a momenftutsction form of the calls is slower than the metho
form because it does some woodoo work wheritthetion form call is used.

use CGl;

my $g = new CGl;
$g->param(’x’,5);

my $x = $g->param(x’);

Vversus

use CGI gw(:standard);
param(’x’,5);
my $x = param(’x’);

As usual, let'shenchmark some very light calls and compare. Ideally we would expeandtbodgo be
slower tharfundionsbased on thpreviousbenchmarks

bench_call3.pl

use Benchmark;

use CGI gw(:standard);
$CGI::NO_DEBUG =1;
my $q = new CGil;
my $x;
timethese
(20000, {
method => sub {$g->param('x’,5); $x = $g->param(’x’); },
function =>sub { param(’x’,5); $x = param(’x’); },

D

Thebenchmarkis written is such a way that all tivétializations are done at thiegiming, so that we get
asaccuateperformancefigures agpossble. Let's do it:

% ./bench_call3.pl

function: 51 wallclock secs (28.16 usr + 2.58 sys = 30.74 CPU)
method: 39 wallclock secs (21.88 usr + 1.74 sys = 23.62 CPU)

As we can see methods are faster thamttions which seems to be wrong. Th&planaion lays in the
way CGl.pm is implemented CGIl.pm uses somdancy tricks to make the same routine act both as
methodand a plairfundion. The ovetheadof checkng whether theargumentslist looks like amethod
invocation or not will mask the slighdifferencein time for the way théunction was called.

If you are intrigued and want tovedigatefurther byyourself thesubrouine you want to explore is called
self_or_default The first line of thifunction short-circuits if you are using the object methods, but t
whole function is called if you are using tHeinctional forms. Therdore, the functional form should be
slightly slower than the object form.
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2.26.4 Imported Symbols and MemoriJsage

There is a real memory hit when you import all of thedion into your process’ memory. This can
significantly enlarge memoryequirenents partiaularly when there are many child processes.

In addtion to polluting thenamepace when a process imports symbols from any module or any scrif
grows by the size of the spaakocatedfor those symbols. The more you import (eg(:stan dard )

vs qw(:all)) the more memory will be used. Let’s say tiveeadis of size X. Now take the number
of scripts in which you deploy thHeinction methodinterface let's call that Y. Finally let's say that you
have a number of processes equal to Z.

You will need X*Y*Z size ofaddiional memory, taking X=10k, Y=10, Z=30, we get 10k*10*30 =

3Mb!!I Now you undestandthedifference

Let'sbenchmark CGl.pm usingGTop.pm. First we will try it with noexportng at all.
use GTop ();
use CGI ();
print GTop->new->proc_mem($$)->size;
1,949,696
Now exporing a few dozens symbols:
use GTop ();
use CGI gw(:standard);

print GTop->new->proc_mem($$)->size;

1,966,080
And finally exporing all the symbols (about 130)
use GTop ();
use CGI gw(:all);
print GTop->new->proc_mem($$)->size;
1,970,176

Results:

import symbols size(bytes) delta(bytes) relative to ()

0 1949696 0
gw(:standard) 1966080 16384
qgw(:all) 1970176 20480

So in my example above X=20k => 20K*10*30 = 6Mb. You will need 6Mb more vitneorting all the
CGl.pm’s symbols than when you import none at all.
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Geneally you use more than one script, run more than one procegw@milly import more symbols
from theaddtional modules that you deploy. So the real numbers are much bigger.

Thefunction method is faster in the general case, because of theveteadto resolve the pointer from
the object.

If you are looking forperformanceimprovanent you will have to face the fact that having to typ
My::Module::my_method might save you a good chunk of memory if the above call must not
called with areferenceto an object, but even then it can be passed by value.

| strongly endorséApache::Request (libapreq) - Generic Apache Requissary. Its is written in C,
giving it a significant memory andpoerfomancebenefit. It has all théunctionality of CGl.pm except
HTML genestion functions

2.27 Sendingplain HTML as a compressedoutput

Have you ever served a huge HTML file (e.g. a file bloated with JavaScript code) and wandere
could you send it compressed, tlirammaically cutting down thelowrloadtimes. After all java applets
can be compressed into a jar and benefit from a fdeterioadtimes. Why cannot we do the same with

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 (browserlestandgyzip encod
ing this module compresses the output and sendevitstream A client deconpresseghe 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, tk
Accept-Encod ing headerApache::GzipChain keeps a list of user-agents, thus it also looks
User-Agent header, for known to accept compressed output browsers.

For example if you want to return compressed files which should paaddiion 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 regulaf
configuration send.
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(Seeperldoc  Apache::GzipChain ).

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

;0)
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3 Choosng an Operating System andHardware
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3.1 What we will learn in this chapter
® |s itimportant?
® Choosng anOpemting System

e Choosng Hardware

3.2 Is it important?

You can invest a lot of time and money into server tuning andrewd#ing accordng theguiddinesyou
have just learned, but yoperfomancewill be really bad if you do not take into account tterdvare
demands, and do not wisely choosedhemting system suited for your needs. While the tips below apy
to any webserver, they are written foradministrator of a mod_perl-enabled webserver

3.3 Choosng an Operating System

First let's talk abouDperting Systems (OS). While | apersomlly a Linux devotee, | do not want to
start yet another OS watssuning this, | will try to define what you should be looking for, then whe
you know what do you want from your OS, go find it. Visit the Web sitegpefating systems you are
interestedin. You can gauge useripinions by searcing relevantdiscusionsin newgroupand mailing
list archives such as Dejftip://deja.corfand eGroupslattp://egroups.con| will leave this fan research
up to you. But | would use Linux @omehing from the*BSD family.

3.3.1 Stability and Robushess

Prokebly the most desired features in an OSsabiity androbushess You are in arintemetbushess
which does not have normal working hours, like maogvernional bushessesou know about (9am to
5pm). You are open 24 hours a day. You cannot afford to be off-line, for your customers will go sk
another service like yours, unless you have a monopoly :) . If the OS of your choice crashes every
so, | would throw it away, after doing a litflevedigation, for there might be a reason for a system cras
Like a runaway server that eats up all the memory and disk, so you cannot blame the OSGen#sat.
ally, people who use the OS for some time can tell you a lot abatilitiéty .

3.3.2 Memory Managanment

You want an OS with a good memamanagenent some OSes are well known as memory hogs. T
same code can use twice as much memory on one OS compared to the other. If the size of the n
process is 10Mb and you have tens of these runnidgfintitely adds up!
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3.3.3 MemoryLeakages

Some OSes and/or the libraries (like C runtime libraries) suffer from memory leaks. You cannot
such a system, for you are already know that a single mod_perl pemredisnes servesthousandsof
requests before itimderminates So if a leak occurs on every request, your memory demands wil
huge. Of course your code can be the cause of the memory leaks as well (checlpatliee L eak
module). Certainly, you can lower the number of requests to be served over the process’ life, but t
degradeperfomance

3.3.4 Sharing Memory

You want an OS with good memory shartapailities As you have learned, if you preload the modulé
and scripts at server startup, they are shared between the smdieieh at least for a part of a process
life span, since memory pages become “dirty” and cease to be shared. This feature can save you
of memory!

3.3.5 Costand Support

If you are in a bigoushessyou areprobably do not mind paying anoth&l000 for some fancy OS and
to get the bundled support for it. But if your resources are low, you will look for cheaper and free OS
does not mean bad, it can be quippite as we all either know from our ovaxpeienceor read about
in news. Free OSes could have and do have the best support you can find. It is veryedsgttnd-
most of the people are not rich and will try to use a cheaper or free OS first if it does the work for
Since it really fits their needs, many people keep using ieaadually know it well enough to be able to
provide support for others in trouble. Why would they do this for free? For the spirit of the first da
the Intemet, when there was noommecial Intemet and people helped each other, because some
helped them in first place. | was there, | was touched by that spirit and | will do anything to keep that
alive.

But, let's get back to our world. We are living imateial world, and our bosses pay us to keep tH
systems running. So if you feel that you cannot provide the supmagelf and you do not trust thevaik
ablefree resources, you must pay for an OS backed by a company, and blame them for any probler
boss wants to be able to sue someone if the project has a problem causeedxtgmalgoroduct that is
being used in the project. If you buy a product and the company selling it, claims support, you
someone to sue. You do not have someone to sue other than getiiseff fired if you go with Open
Source and it fails.

Also remenberthat if you spend less or zero money on OSSwitivare you will be able to buy a better
and strongehardvare

3.3.6 Discortinued products

You have invested a lot of time and money idéwebping someproprietarysoftwarethat is bundled with
the OS you werdevebping on. Like writing a mod_perl handler that talkel/atageof someproprietary
features of the OS and it will not run on any other OS. Things are under contymyfilenanceis great
and you sing fromhapphess But... one day the company who wrote your beloved OS goes banki
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which is not unlikely to happemowadays You are stuck with their lastastepieceand no support! What
you are going to do then? Invest more into portingstifevareto another OS...

Everyone can be hit by thisnini-disager, so it is better to check thsclgroundof the company when
making your choice, but still you never know what will happmmorow. The OSes in this hazard grouq
are completelydevebpedby a singlecompanies Free OSes arprobebly lesssuscefible to this, for
devebpmentis distributed between margpompanies and devebpers so if a person whaevebpeda
really important part of the kernel loghterestin contiruing, someone else will pick the falling flag ang
carry on. Of course ifomorow some better project showed ugevebpers might migrate there and
finally drop thedevebpment but we are here not to let this happen.

In the finalanalsis thedecsionis yours.

3.3.7 OSReleases

Actively devebped OSesgeneally try to keep the pace with the latestinology devebpments and
contirually optimize the kernel and other parts of the OS to become better and Ksteadays Intemet
andnetworkng in general are the hottest targets for systiewebpers Somdimesa simple OS upgrade
to a latest stable version, can save yowegpersive hardvare upgrade. Alsoremenber that when you
buy newhardvarg chances are that the latssftware will make the most of it. Since trexising soft-
ware (drivers) might support the brand new product because badevardscompaitbility with previous
productsof the same family, it might not reap all thendits of the new features. It means that you cou
spend much less money for almost the sametionality if you were to buy @reviousmodel of the same
product.

3.4 Choosng Hardware

Since | am not fond of the idea wpdaing this section every day a ngwocesor or memory type comes
out, | will only hint what should you look for and suggest g@neimesthe mostexpersive machine is
not the one which provides the bpstfomance

Your demands are based on many aspects@mng@aments Let’s discuss some of them.
In discusion course you might meet soraafamiliar terms, here are some of them:

e Clugering - a bunch of machines connected together to perform one big or manycemalka-
tional tasks in aeasomabletime.

® [oadbalanding - users camemenberonly a name of one of your machines - namely of your serv
but it cannot stand the heavy load, so you ustudering approachdistribuing the load over a
number of machines. The central server, the one users access when they type the name of the
works as a dispatcher, bgdirecing requests to the rest of the machirssndimesit also collects
the results and return them to the users. One ohdvwariagesis that you can take one of the
machines down for a repair or upgrade, and your service will still work - the main server wil
dispatch the requests to the machine that was taken down. | will just say that there are mar
balaning tecmiques
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® NIC - NetworkInterfaceCard.

® RAM - Random Access Memory

3.4.1 Expectedsitetraffic

If you arebuilding a fan site, but want to amaze your friends with a mod_perl guest book, an old
machine will do it. If you are into a seriobssihess it is veryimportantto build ascahble server, so if
your service isuccesil and becomes popular, you get your server’s traffic doubled every few days,
should be ready to add more resourdgsanically. While we can define the websenseabbility more
precisely, theamportant thing is to make sure that you can add more power to webserver(s)
without invesing addtional money into asoftware devebping (almost, you will need &oftware to
connect your servers if you add more of them). It means that you should chuarsadOS that can
talk to other machines and become a part of the cluster.

From the other hand if you prepare for a big traffic and buy a monster to do the work for you,
happens if your service does not prove to bsuaseskil as you thought it would be. Then you spent tg
much money andhearwhile there were a new fastprocesorsand othehardvarecompamentsreleased,
so you loose again.

Wisdom and prophecy , that's all it takes :)

3.4.2 Cash

Evenbody knows thatintemetis a cash hole, what you throw in, hardly comes back. This is not alw
true, but there is a lot of wisdom in these words. While you have to invest money to build a decent s
it can be cheaper! You can spend as much as 10 times more money on a strong new machine, but
a 10%improvementin perfomance Remenberthat a four year olgrocesoris still verypoweful.

If you really need a lot of power do not think about a single strong machine (unless you have mo
throw away), think aboutlugering and loadbalaning. You canprobably buy 10 times more older but
very cheap machines and have a 8 times more powerptineinagg only one single new machine. Whyj
is that? Because as | mentioned befygreally the perfomanceimprovementis marginal while the price
is much bigger. Because 10 machines will do faster disk 1/0, than one single machine, even if the
much faster. Yes, you have maédmiristration ovethead but there is a chance you will have it anyway
for in a short time the machine you have just invested in will not stand the load anyway and you wil
to purchase more and think howitegplementloadbalaning and file systendistribution.

Why | am so convinced? Facts! Look at the most used services dnteheet search engines, email
servers and the like -- most of them are usinguaering approach. While you may not always notic
that, they do it by hiding the remhplemertation behind the proxy servers.
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3.4.3 Internet Connedion

You have the begstardvareyou can get, but the service is stilhwing. Make sure you have a fdster-
netconnedion. Not as fast as your ISP claims it to be, but fast as it should be. The ISP might have
good connetion to thelntemet, but puts many clients on the same line. If these are heavy clients,
traffic will have to share the same line and theughput will decline. Think about @edicatedconnee
tion and make sure it is truljedicated Trust the ISP but check it!

The idea of having eonnetion to The Inter net is a littlemisleadng. Many Web hosting ancb-locdion
companieshave large amounts banawidth, but still have pooconnetivity. The public exchanges, such
as MAE-East and MAE-West, frequently becooveloaded yet many ISPs depend on these exchange

Private peering means that providers can exchange traffic much quicker.

Also, if your Web site is of globahterest check that the ISP has good globahnetivity. If the Web
site is going to be visited mostly by people in a certain country or region, your server mtobetdy be
located there.

And a badconnetivity can directlyinfluenceyour machine'gperformance Here is a story, one of the
devebperstold on the mod_perl mailing list:

What relationship has 10% packet loss on one upstream provider got
to do with machine memory ?

Yes.. a lot. For a nightmare week, the box was located downstream of
a provider who was struggling with some serious bandwidth problems
of his own... people were connecting to the site via this link, and
packet loss was such that retransmits and tcp stalls were keeping
httpd heavies around for much longer than normal.. instead of
blasting out the data at high or even modem speeds, they would be
stuck at 1k/sec or stalled out... people would press stop and

refresh, httpds would take 300 seconds to timeout on writes to
no-one.. it was a nightmare. Those problems didn’'t go away till |
moved the box to a place closer to some decent backbones.

Note that with a proxy, this only keeps a lightweight httpd tied up,
assuming the page is small enough to fit in the buffers. If you are
a busy internet site you always have some slow clients. This is a
difficult thing to simulate in benchmark testing, though.

3.4.4 1/O performance

If your service is I/O bound (does a lot of read/wopertionsto disk,remenberthatreldional databases
are sitting on disk as well) you need a very fast disk. So you should not spend money on Video ca
monitor (monochrome card and 14" B&W are perfectly adequate for a server -- yoprowgbly be
telneted or ssh-ed in most of the time), but rather look for disks with thepbest/perfomanceratio. Of
course, ask around and avoid disks that haepdation for headrashesnd othedisasers

A very
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With money in hand you should think about getting a RAID system. RAgengally a box with many
HDs. It is capable of reading and writing data much faster, and is protected agairfiail ulisk It does
this byduplicaing the same data over a number of disks, so if one fails, the RAID controller detects i
the data is still correct on tlplicateddisks. You must think about RAID or similar systems if you ha
anenoimousdata set to serve. (What is @momousdata sehowalays Gigabytes terabytes?).

it and
e

Ok, we have a fast disk, what's next? You need a fast disk controller. So either you should use the one

embedied on yourmotherboardor you should plug a controller card if the one you have onboard is
good enough.

3.4.5 Memory

How much RAM (Randomly Accessed Memory) do you neldd@Wadays chances are you will hear:
“Memory is cheap, the more you buy the better”. But how much is enough? The answespedgtyt
forward “You do not want your machine to swap”. When the CPU needs to wdtee¢hing into

not

memory, but notices that it is already full, it takes the least frequently used memory pages and swaps them

out. Swaping out means writing the data to disk. Another process tifemencessome of its own data,
which happens to be on one of the pages that were just swapped out. The CRIb|ighagr swaps it

back in againprobebly swapping out some other data that will be needed very shortly by another progess.

Carried to the extreme, the CPU and disk start to thnagdessly in circles, without getting any real

work done. The less RAM there is, the more often this scenario arises. Worse, you can exhaust swap space

as well, and then theoublesreally set in...

How do you make deckior? You know the highest rate your server expects to serve pages and how long
it takes to do so. Now you caralcdate how many server processes you need. Knowing the maximum

size any of your servers can get, you know how much memory you neegrofahbly need less memory
than you havealcuatedif your OS supports memory sharing and you know how to make best use o
feature(preloadng the modules and scripts at server startup). Do not forget thatestbefial system

processes need memory as well, so you should plan not only for the web server, but also take into

this

account

the other playerdRemenber that requests can be queued, so you can afford to let your client wait for a

few moments until a server é&vailableto serve it, your numbers will be more correct, sincegeneally

do not have the highest load, but you should be ready to bear the peaks. So you need to reserve at least

20% of free memory for peadituations Many sites have crashed a few moments after a big scoop a
them was posted anthexpectednumber of requests suddenly came in. (This is call8thstdot effect,
which was born ghttp://slaskdotord) If you are about to announce somehing cool, be aware of the
possble consguences

3.4.6 Bottlenecks

The mostimportantthing toundestandis that you might use the mastpersive compaents but still get
badperformance Why? Let méntroduceanannoyng word: A bottleneck

A machine is araggrgateof many big and smatlompaments Each one of them may bebattleneck If
you have a fasprocesor but a small amount of RAM (memory), tipeocesor will be under-utilized

pout

waiting for the kernel to swap the memory pages in and out, because memory is too small to hold the most

used ones. If you have a lot of memory and apgastesor and a fast disk, but a slow controller - th

U

=

4 Mar 2000 61


http://slashdot.org/

3.4.7 Conclusion

Stas Bekman

perfomancewill be bad, and you have wasted money.

Use a fast NIC (Networknterface Card) that does not creatdattleneck If it is slow, the whole service
is slow. This is the mogtmportant compment since webservers are much more network-bound th

disk-bound!

3.4.7 Conclusion

To use your monegptimally you have taundestandthe hardvare very well, so you will know what to
pick. Othewise you should hire &nowledgeable hardvare consutantsand employ him/her on a regulaf
basis, since your demands witobably change as time goes by and ybardvarewill likewise be forced

to adapt as well.
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4.1 What we will learn in this chapter Stas Bekman

4.1 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

4.2 Getting help

If after reading this guide and othdocumentslisted in this section, you feel that yoguesion is not yet

answered, please ask the apache/mod_perl mailing list to help you. But first try to browse the maili

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)

4.3 Get help with mod_ perl

mod_perl home

[http://perl.apache.org

mod_perl Garden project

|http://modperl.souraamenord

mod_perl Books

O ’Apache Modules’ Book

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

Now you can purchase the book at your |deabkstoreor from the online dealer. O'Reilly lists
this book as:

ng list
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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:/lwww.modpetbook conyis the home site of the new mod_perl book, that Eric Cholet and
Stas Bekman aren-authoing together. We expect the book to be published in fall 2000.

Ideas,suggetons and comments are welcome. You may send themfa@ modperbookcom

e mod_perl Guide

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

e mod_perl FAQ

by Frank Cringle dhttp://perl.apache.org/fdq/

® mod_perl performancetuning guide

by Vivek Khera afhttp://perl.apache.org/tuning/

e 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.ptml

® mod_perl_traps,common traps andsolutions for mod_perl users

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

e mod_perl Quick ReferenceCard

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

e mod_perl ResourcesPage

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

® mod_perl mailing list

The Apache/Perl mailing ligmodperl@apache.oygs available for mod_perl users anddevebp-
ers to share ideas, solvgroblems and discuss things related to mod_perl and the Apache::*
modules. To subscribe to this list, send mail tonodperl-subscribe@apache.omgth empty
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4.4 Get help with Perl Stas Bekman

Subject and withBody:

subscribe modperl

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

More archivesvailable

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

O |nttp://www.bitmeshaniccom/mail-archives/modpdrl/

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

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

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

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

4.4 Get help with Perl

® The Perl FAQ

|http://www.perl.com/CPAN/doc/FAQsS/FAQ/PerlFAQ.himl

® The Perl home

|http://www.perl.cond/

® The Perl Journal

[http://www.tpj.comy/

® Perl Module Mechanics

[http://world.std.com/~swmcd/steven/perl/module measdnml| - This page describes theechan
ics of creatng, compiling, releaing andmairntaining Perl modules.

4.5 Get help with Perl/CGI

® Perl/CGI FAQ

atlhttp://www.perl.com/CPAN/doc/FAQs/cqgi/perl-cgi-fag.himl
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4.6 Get help with Apache

® Answersto somebothering Perl and Perl/CGI quedions

|http://stason.org/TULARC/webmias/myfag.htm|

e |diot's Guide to CGI programming

[http://www.perl.com/CPAN/doc/FAQs/cgi/idiots-guide.html

e WWW Secuity FAQ

|http://www.w3.0org/Sectty/Fag/www-sectity -fag.htm|

® CGl/Perl Taint Mode FAQ

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

4.6 Get help with Apache

® ApacheProject's Home

[http://www.apache.ofg

e Apache Quick ReferenceCard

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

® The ApacheFAQ

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

® Apache Server Documentation

[http://www.apache.org/dogs/

e ApacheHandlers

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

® mod_rewrite Guide

|http://www.engelschall.com/pw/apache/rewriteguide/

4.7 Get help with DBI

® Perl DBI exanples
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4.8 Get help with Squid - Internet Object Cache Stas Bekman

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

e DBl Homepage

|http://www.symbostoneorg/tecmology/perl/DBIj

e DBI mailing list infor mation

[http://www.fugue.com/dHi/

e DBI mailing list archives

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

® Persident connedions with mod_perl

|http://perl.apache.org/src/mod perl.htmI#PERENT DATABASE CONNECOIONY

4.8 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 -|http://squid.nlanr.net/Squid/mailing-lists.hfml
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