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1. Intr oduction
This tutorial is aimedat Perlprogrammerswho haveageneralunderstandingof the
language,but wish to improvetheir codein theareasof readability, maintainability,
solidity, andsoon.

It is assumedthatthestudentsunderstandthefollowing generaltopics:

• Perldatatypes(scalars,arrays,andhashes)

• Conditionalandloopingconstructs

• Perlfunctionsandoperators

• Basicregularexpressions

StudentsmaybecurrentlyworkingassystemadministratorsusingPerlfor ad-hoc
scriptingandsimilar tasks,programmersin theearlystagesof migratingfrom other
languages,or webdeveloperslooking to enhancetheirunderstandingof theworld’s
mostpopularCGI scriptinglanguage.

2. Basic programming skills
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Therearecertainbasicprogrammingskills which canbeappliedto Perlto make it
morereadableandmaintainable.

2.1. Indentation and other whitespace
Blocksof code(nestedinsidebraces)shouldbeindentedto make it easierto follow
theflow of theprogram:

if ($a) {
foo();

}

Whitespaceis usefulbothinsideastatementandbetweenstatements.Hintson
whitespacecanbefoundin perldoc perlstyle:

• Spacebeforetheopeningcurly of amulti-line BLOCK.

• One-lineBLOCK maybeput ononeline, includingcurlies.

• No spacebeforethesemicolon.

• Spacearoundmostoperators.

• Spacearounda "complex" subscript(insidebrackets).

• Blank linesbetweenchunksthatdo differentthings.

• No spacebetweenfunctionnameandits openingparenthesis.

• Spaceaftereachcomma.

• Long linesbrokenafteranoperator(except"and"and"or").

2.2. Naming conventions
Thefollowing simplerulesaretakenfrom Netizen’sstyleguideandcloselyfollow
Perl"bestpractice":

• Separatewordsin nameswith underscores,exceptin modulenames,eg
"employee_number"

• UPPER_CASEfor globalsandconstants
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• MixedCasefor packagesandmodules

• lower_casefor normalvariablesandsubroutines

• Thelengthof thenameshouldcorrelateto its scope,i.e. temporaryvariablesmay
becalled$i but globalvariablesshouldbecalled$MAX_RECORD_COUNTor similar.

2.3. Scoping
Scopingvariableskeepsthemin their properplace,preventscertaintypesof bugs,
andmakesa maintainer’s life easier. Don’t useglobalvariablesunlessabsolutely
necessary!Seethesectionon my() below for moreinformationonscopingvariables
in Perl.

3. Idiomatic Perl
Perl is anunusuallanguagein thatit attemptsto make thingseasierfor the
programmerby makingthelanguagemessier. In this way it’ squitelikeEnglish.For
any giventask,"there’smorethanoneway to do it".

Perlhasmany unusualconstructswhich,while they maynotbeknown to anovice,
areusefulfor makingyour codemorereadableor for abstractingcertainalgorithms
which mayotherwisetakemany linesof minutelydetailedcode.

Thissectionoutlinessomeof Perl’s mainweirdnessesandshortcutswhich, like
spokenlanguageidioms,canhelpmakeyour codemoreexpressiveor succinct.

3.1. Under standing conte xt
Thefirst Perlidiom whichneedsto becoveredis theconceptof context. It is
essentiallyasimpleconcept,but onewhich oftencausesdifficultiesfor thosewho
areusedto "clean"languages.

Perlhastwo maincontexts in whichstatementsareinterpreted:scalarcontext and
list context. If youaskPerlfor a scalar, it will giveyou ascalar;if youaskit for a
list, it will giveyoua list:
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my @array = ("a", "b", "c");
my $foo = $array[0]; # gives "a"
my $foo = @array[0]; # gives ("a")

Thisbehaviour if oftenthecauseof mysteriousbugsfor novice (andeven
sometimesexperienced)Perlprogrammers.SomePerlfunctionsalsoreturn
differentthingsin list andscalarcontext:

my $time = localtime(); # gives Sun Jul 2 23:55:05 EST 2000
my @time = localtime(); # gives (second, minute, hour, etc)
print localtime(); # what does this print?

Scalarcontext alsohaslessercontexts,known asnumericandstringcontexts.Perl
will usuallyconvertmostvariablesto themostusefulformat:

my $foo = "a";
my $bar = 23;

print $foo, $bar, "\n"; # converts $bar to string

if ($foo == $bar) { # numeric context!
print "Numerically equal.\n";

}

if ($foo eq $bar) { # string context!
print "Stringily equal.\n";

}

The-w warningflagwill warnyou if you try to compareastringin numericcontext.

3.2. defined, exists and Perl’s idea of truth
Perl’s ideaof truth is differentto many otherlanguages.In Perl,thefollowing are
false:

• thenumberzero(0)

• theemptystring("" )

• anundefinedvalue(undef )
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It is importantto understandtheprocessPerlgoesthroughto testfor truth,because
sometimesit cancatchyouout.

• First, if thevalueis not alreadyastring,it is stringified.Stringsremainasthey
are.

• If thestringis "" or "0" it is false.

This leadsto thestrangesituationwherethestring"0.0" is TRUE.

But this is anunusualcase,seldomseenin thewild. More commonly, confusion
arisesfrom thedifferencesbetweendefinedness,existence,andtruth.

my $a = 0;
if ($a) { } # false
if (defined $a) { } # true

my %hash = (
a => 0,
b => 1,
c => 2

);

if ($hash{a}) { } # false because it is zero
if (exists $hash{d}) { } # false; no warning
if ($hash{d}) { } # false; produces warning under -w

3.3. foreac h
The foreach loopmaybeusedto iterateeasilythroughany list:

# here’s what C programmers do...
for ($i = 0; $i <= $#array; $i++) {

print $array[$i];
}

# and here it is in Perl...
foreach (@array) {

print;
}

You canassigneachlist item to somethingotherthan$_ if youwish:
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foreach $item (@array) {
print $item;

}

It alsoworksfor non-arraylists:

foreach (1, 2, 3, 4, 5) {
print $number * $_;

}

foreach $key (keys %hash) {
print "$key is $hash{$key}\n";

}

3.4. The ".." list creation operator
The .. operatorcanbeusedto createanumericsequenceon thefly, whichcanthen
beusedanywherea list is used:

print 0..9; # prints 0123456789

# print the first 10 elements in an array
foreach (0..9) {

print $array[$_];
}

3.5. unless and until
Perl implementsthe"backwards"conditionals,unless anduntil . Thesecanmake
certainconditionsmorereadable:

# the C way:
if (! defined($a)) { }

# the Perl way:
unless ($a) { }

# a while loop...
while ($menu_choice ne "q") { }
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# using until...
until ($menu_choice eq "q") { }

3.6. split and join
Thesplit andjoin functionsareextremelyusefulfor turningscalarsinto lists and
viceversa:

# convert an /etc/passwd entry to an array
my $user = qq(skud:x:1000:1000:Kirrily Robert„,:/home/skud:/usr/bin/tcsh);
my @fields = split /:/, $user;

# manipulate the array
$fields[$#fields] = "/bin/bash";

# convert it back...
my $new_user = join ":", @fields;

3.7. map and grep
Themap functioncanbeusedto performanactiononeveryelementof anarray:

# the long way
my @hex_array;
my @doubled_array;
foreach (@array) {

push @hex_array, hex($_);
push @doubled_array, $_ * 2;

}

# using map
my @hex_array = map(hex, @array);
my @doubled_array = map {$_ * 2} @array;

Thegrep functionlikewiseprovidesaquick wayof searchingfor elementsin an
array.

# the long way
my @matches;
foreach (@array) {
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if (/$string/) {
print;
push @matches;

}
}

# using grep
print grep(/$string/, @array);
my @matches = grep /$string/, @array;

# grep can also use a block rather than a regexp:
my @longwords = grep { length{$_} > 8 } @array;

3.8. Regular expressions
Regularexpressionsareoneof Perl’smostpowerful features,andit is worthwhile
learninghow to usethemeffectively. Thefirst stepto this,which is not coveredin
this tutorial, is having agoodunderstandingof how thevariousmetacharactersand
otherregexp trickswork (if youwantto know moreaboutthat,perldoc perlre or
read"MasteringRegularExpressions"(O’Reilly’sOwl book)).

Thesecond,andsometimesmoredifficult stepis makingyour regularexpressions
readable.

3.8.1. Alternative delimiter s

Alternativedelimitersmaybeusedfor matchingand/orsubstitution:

# bad
if (/http:\/\/netizen.com.au\/~skud\// ) { }

# better
if (m!http://netizen.com.au/~skud/!) { }
if (m(http://netizen.com.au/~skud/)) { }

# substitution the ugly way
s/\/usr\/local\/bin/\/usr\/bin/g;

# less ugly
s!/usr/local/bin!/usr/bin!g
s{/usr/local/bin}{/usr/bin}g
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3.8.2. Commented regexps

You canaddcommentsandwhitespaceinto your regexpsusingthe /x (extended
regexp) modifier.

# check for validly formed download URL
if ($url_string =~ m!

(http|ftp):// # protocol part
[^/]+ # host part
.* # everything else

!x) { }

As farasI amaware,thesetwo techniquesareuniqueto Perl.

4. Solidity
A solid programis onewhich will notbreakeasily. Herearea few tips for making
your Perlprogramsmoresolid:

4.1. Version dependence
If yourprogramdependsona certainversionof Perlto run,youcancheckfor it
usingthe require function.

require 5.005;

4.2. Warnings and diagnostics
Warningscanbeturnedon usingthe -w switchto thePerlinterpreter, eitheron the
commandline or in the#! line at thetopof thescript.

#!/usr/bin/perl -w

print $foo; # gives a warning as $foo is undefined

my %hash = (
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a => 1,
b => 2,
c => 3

);
print $hash{d}; # gives a warning as $hash{d} doesn’t exist

4.3. The strict pragma and scoping
Thestrict pragmacanbeusedto enforcepre-declarationandscopingof variables
(which is achievedvia themy() function)andto catchcertainotherpossible
problemsin your code:

use strict;

my $a = 1;
print $a; # prints 1

if ($a) {
my $b = 2;
print $b; # prints 2
my $a = 3; # creates new $a in this scope
print $a; # prints 3

}

print $a; # prints 1
print $b; # fails; $b is not in scope

A programwhich "usesstrict" is muchlesslikely to suffer from bugsresultingfrom
mis-typedor poorly rememberedvariablenames.

Thestrict pragmawill alsocheckreferencesandsubroutines.Seeperldoc strict
and/orthe"PragmaticModules"sectionin perldoc perlmodlib for a full
explanationof whatit does.

4.4. Taint checking
Taint checkingforcesyou to checkuserinput for maliciousdata.It canbeturnedon
usingthe -T switch.

#!/usr/bin/perl -wT
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my $filename = $ARGV[0]; # first command line argument

unlink $filename; # fails; $filename is tainted

# data can be untainted by referring to a substring from a match

if ($filename =~ /^([^/]+)$/) {
unlink $1;

} else {
print "You may not use slashes in filenames.\n";

}

4.5. Using built-in functions rather than system()
Perlhasmany built-in functionswhich canbeusedinsteadof calling system() .
Someexamples:

system("chmod 755 myfile");
chmod 0755, "myfile";

system("rm myfile");
unlink "myfile";

Thebenefitof usingthePerlfunctionsis thatthey arelessplatformdependentandit
is easierto traperrors.

4.6. Testing system calls
Wheneveryoumakeasystemcall, whetherit is throughsystem() or througha
nativePerlfunction,youshouldalwayscheckfor successor failure.

open INPUT, $input_file or die "Can’t open input file: $!";
unlink "myfile" or warn "Can’t unlink file: $!";
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5. Reinventing the wheel (and how to avoid it)
Thereareanumberof moduleswhichcomestandardwith Perl,or whichcanbe
obtainedfrom CPAN, which will helpyouavoid mostof thedrudgework of
performingcommontasks.Thefollowing shortlist givesjust a few smallexamples
thatI frequentlyfind useful;youwill no doubtfind many othersif youexplore
CPAN’s modulelist.

5.1. Getopt::Std and Getopt::Long
Usedto acceptandparsecommandline options

use Getopt::Std;
getopt("hvq", \%args); # -h, -v, -s accepted into a hash
getopt("hvq"); # -h, -v, -q, sets $opt_h, $opt_v, $opt_q

# note: doesn’t work well with strict pragma
getopts("s:"); # makes it accept -s ARG
print $VERSION if $opt_v;

use Getopt::Long;

GetOptions( "help" => \$help,
"version" => \$version,
"quiet" => \$quiet );

print $VERSION if $version;

5.2. File::Find
Thiscanbeusedto recursedown directorieseasily:

use File::Find;

find(\&wanted, $directory);

sub wanted {
print if /\.(old|bak)$/; # find backup files

}
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This replacesthemuchmorepainful techniqueof recursingby handusing
readdir() andothersuchfunctions.

5.3. Text::T emplate
Fill in a templatesuchasaconfigurationfile, email,or HTML page.

use Text::Template;

my $template = new Text::Template(TYPE => ’FILE’, SOURCE=> $myfile);
print $template->fill_in(HASH => $hashref);

This is mucheasierthanwriting your own substitutionengineto replacekeywords.
TheText::Templatedocumentationsays:

Whenpeoplemakea templatemodulelike thisone,they almostalwaysstartby
inventingaspecialsyntaxfor substitutions.For example,they build it sothata
stringlike%%VAR%%is replacedwith thevalueof $VAR. Thenthey realizethe
needextra formatting,sothey put in somespecialsyntaxfor formatting.Thenthey
needa loop,sothey inventa loopsyntax.Prettysoonthey haveanew little template
language.Thisapproachhastwo problems:First, their little languageis crippled.If
you needto do somethingtheauthorhasn’t thoughtof, you lose.Second:Who
wantsto learnanotherlanguage?Youalreadyknow Perl,sowhy notuseit?

5.4. Mail::Mailer
EasilysendInternetemail.

use Mail::Mailer;

my $mail = new Mail::Mailer;

$mail->open(
To => $recipient,
Subject => $subject,
From => $sender

);

print $mail <<"END";
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This is your email body.
END

$mail->close();

This is muchlesserrorpronethantheusualtechniqueof openingapipeto
sendmail,etc.Onemajorbenefitis thatit will try differenttechniquesfor sending
mail, includingclientssuchasmailx, mail serverssuchassendmail, or asa last
result,raw SMTP.

5.5. LWP::UserAg ent
Getwebpagesvia HTTP. Thesimplestway is actuallyto useLWP::Simple,likeso:

use LWP::Simple;
unless (defined (my $content = get $URL)) {

die "Could not get $URL\n";
}

No moreopeningsocketsandconnectingto port80!

6. Usability and maintainability

6.1. Using English
TheEnglishmodule,which comeswith Perl,cangiveyouCOBOL-styleverbose
namesfor Perl’s specialvariables.For instance,thefollowing statementsare
equivalent:

use English;

$/ = "\n\n";
$INPUT_RECORD_SEPARATOR= "\n\n";
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6.2. Error messa ges
warn() anddie() canbeusedto print warningsor fatalerrorsto STDERR.Hereis
onecommonusage:

open (INPUT, $inputfile) or die("Can’t open input file: $!");

TheCarpmodule,which comesstandardwith Perl,canproduceevenmoreuseful
errormessages.This is from its documentation:

TheCarproutinesareusefulin yourown modulesbecausethey actlikedie()or
warn(),but reportwheretheerrorwasin thecodethey werecalledfrom. Thusif
you havea routineFoo() thathasacarp()in it, thenthecarp()will reporttheerror
asoccurringwhereFoo()wascalled,not wherecarp()wascalled.

CGI::Carpis anothermodulewhichmaybeof particularuseto thosewho write a
lot of CGI; it canoutputerrormessagesto thehttpderrorlog, to aspeciallogfile, or
to thebrowser. Thelatteroption,in particular, makesdebuggingCGI muchfaster.

6.3. Documentation
Needlessto say, documentationis averynecessaryandmuchignoredpartof most
Perlprograms.

Thefirst andsimplesttypeof documentationis thesimplehelpmessage.A script
which outputsashortsynopsisof its parameterswhenit is giventhe -h , --help , or
any invalid option,is muchmoreusablethanonewhich requirestheuserto RTFS.

Perlalsoprovidesasystemfor writing andreadingdocumentationembeddedin
scripts.This is called"POD", or "plain old documentation",andis mostcommonly
usedin Perlmodules.Instructionsfor writing PODcanbefoundin theperlpod
manpage.Meanwhile,here’sa shortexample:

=pod

=head1 NAME

My::Module - do some stuff

=head1 SYNOPSIS

15



Writing better Perl

use My::Module

=head1 DESCRIPTION

This is the descrip-
tion of My::Module. This is how you make text B<bold>,
I<italic>, or C<literal code>.

=cut

7. Summar y
In summary:youowe it to yourself,andyoursuccessors,to write Perlthatis at least
slightly readableandmaintainable.Perlprogrammingis meantto beenjoyable,and
it’ seasyto make it moresoby doingit well.

Thetechniquesoutlinedabove,while by no meanscomprehensive,shouldgiveyou
agoodstarttowardswriting betterPerl.

8. Fur ther reading
Thesearejusta few personalrecommendations:

• ThePerlCookbook,by TomChristiansenandNathanTorkington.Publishedby
O’Reilly.

• EffectivePerlProgramming,by JosephN. Hall. Publishedby Addison-Wesley

• Perl’s excellentmanpages,all of them.Really.

• ... includingthePerlFAQ, whichanswersmany questionsabouthow to do things
"thePerlway" andhow to avoid reinventingthewheel,all in goodidiomaticPerl

• In defenseof codingstandards,by Kirrily Robert,publishedby Perl.com
(http://www.perl.com/pub/2000/01/CodingStandards.html) in January2000.
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