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1. Intr oduction

Thistutorial is aimedat Perlprogrammersvho have ageneralunderstandingf the
languagebut wish to improve their codein the areasof readability maintainability
solidity, andsoon.

It is assumedhatthe studentsinderstandhefollowing generakopics:

- Perldatatypes(scalarsarrays,andhashes)
- Conditionalandloopingconstructs

- Perlfunctionsandoperators

- Basicregularexpressions

Studentsnay be currentlyworking assystemadministratoraisingPerlfor ad-hoc
scriptingandsimilar tasks programmersn the early stagesf migratingfrom other
languagespr webdeveloperdooking to enhanceheir understandingf theworld’s
mostpopularCGl scriptinglanguage.

2. Basic programming skills
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Therearecertainbasicprogrammingskills which canbe appliedto Perlto make it
morereadableandmaintainable.

2.1. Indentation and other whitespace

Blocksof code(nestednsidebracesyshouldbeindentedo make it easierto follow
theflow of the program:

if ($a) {

foo();
}

Whitespacas usefulbothinsidea statemenandbetweerstatementsHints on
whitespaceanbefoundin perldoc perlstyle:

- Spacebeforethe openingcurly of amulti-line BLOCK.

One-lineBLOCK maybe puton oneline, includingcurlies.

- No spacebeforethe semicolon.

« Spacearoundmostoperators.

« Spacearounda"complex" subscript(insidebraclets).

- Blanklinesbetweerchunksthatdo differentthings.

- No spacebetweerfunctionnameandits openingparenthesis.
- Spaceaftereachcomma.

- Longlinesbrokenafteranoperator(except"and"and"or").

2.2. Naming conventions

Thefollowing simplerulesaretakenfrom Netizens style guideandcloselyfollow
Perl"bestpractice":

- Separatevordsin nameswith underscoresxceptin modulenamesgeg
"employee_number"

- UPPER_CASHor globalsandconstants
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- MixedCasdor packagesndmodules
- lower_casdor normalvariablesandsubroutines

- Thelengthof thenameshouldcorrelateto its scopej.e. temporaryariablesmay
becalledsi but globalvariablesshouldbe called$MAX_RECORD_COURT similar.

2.3. Scoping

Scopingvariableskeepshemin their properplace,preventscertaintypesof bugs,
andmakesa maintainerslife easierDon't useglobalvariablesunlessabsolutely
necessarySeethesectiononmy() below for moreinformationon scopingvariables
in Perl.

3. Idiomatic Perl

Perlis anunusualanguagen thatit attemptgo make thingseasieffor the
programmeby makingthelanguaganessierin thisway it’ s quitelik e English.For
ary giventask,"theres morethanonewayto doit".

Perlhasmary unusualkonstructsvhich, while they maynot be known to anovice,
areusefulfor makingyour codemorereadableor for abstractingertainalgorithms
which may otherwisetake mary linesof minutely detailedcode.

This sectionoutlinessomeof Perl's mainweirdnesseandshortcutswhich, like
spolenlanguagedioms, canhelp make your codemoreexpressve or succinct.

3.1. Under standing conte xt

Thefirst Perlidiom which needgo be coveredis the conceptof context. It is
essentiallya simpleconceptput onewhich often causedlifficultiesfor thosewho
areusedto "clean"languages.

Perlhastwo maincontets in which statementareinterpretedscalarcontext and
list context. If you askPerlfor ascalarit will giveyouascalar;if youaskit for a
list, it will giveyoualist:
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my @array = ("a", "b", "c");
my $foo = S$array[0]; # gives "a"
my $foo = @array[0]; # gives ("a")

This behaiour if oftenthe causeof mysteriousugsfor novice (andeven
sometimesxperiencedPerlprogrammersSomePerlfunctionsalsoreturn
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?

Scalarcontet alsohaslessercontexts, known asnumericandstring contexts. Perl
will usuallycorvertmostvariableso the mostusefulformat:

my $foo = "a";
my $bar = 23;
print ~ $foo, $bar, "\n"; # converts $bar to string
if ($foo == S$bar) { # numeric context!
print  "Numerically equal.\n";
}
if ($foo eq $bar) { # string  context!
print  "Stringily equal.\n";
}

The-w warningflagwill warnyouif youtry to compareastringin numericcontext.

3.2. defined, exists and Perl’s idea of truth

Perl'sideaof truthis differentto mary otherlanguagesin Perl,thefollowing are
false:

- thenumberzero(0)
- theemptystring(™ )

- anundefinedvalue(undef )
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It is importantto understandhe procesdPerlgoesthroughto testfor truth, because
sometimest cancatchyou out.

- First,if thevalueis notalreadya string, it is stringified.Stringsremainasthey
are.

. If thestringis™ or"o" itisfalse.
This leadsto the strangesituationwherethe string"0.0*  is TRUE.

But thisis anunusualkase seldomseenin thewild. More commonly confusion
arisesfrom thedifferencedetweerdefinednessxistence andtruth.

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

my %bhash = (

a = 0,
b => 1,
c = 2
);
if ($hash{a}) {1} # false because it is zero
if (exists $hash{d}) { } # false; no warning
if  ($hash{d}) {1} # false; produces warning under -w
3.3. foreach

Theforeach loop maybeusedto iterateeasilythroughary 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 somethingotherthans_ if youwish:
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foreach S$item (@array) {
print  $item;

}
It alsoworksfor non-arraylists:

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

}

foreach  $key (keys %hash) {
print ~ “$key is $hash{SkeyHn";
}

3.4. The ".." list creation operator

The.. operatorcanbeusedto createa numericsequencenthefly, which canthen
beusedanywherealist is used:

print  0..9; # prints 0123456789
# print  the first 10 elements in an array
foreach  (0..9) {

print ~ $array[$_J;
}

3.5. unless and until

Perlimplementghe"backwards”conditionalsunless andunti . Thesecanmake
certainconditionsmorereadable:

# the C way:
if (! defined($a)) {1}

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

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

3.6. split and join

Thesplit andjoin functionsareextremelyusefulfor turningscalaranto lists and
vice versa:

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

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

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

3.7. map and grep
Themap functioncanbeusedto performanactionon every elementof 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 functionlikewiseprovidesa quick way of searchingor elementsn 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's mostpowerful featuresandit is worthwhile
learninghow to usethemeffectively. Thefirst stepto this, whichis notcoveredin
this tutorial, is having agoodunderstandingf how the variousmetacharactersnd
otherregexp tricks work (if youwantto know moreaboutthat,perldoc perlre or
read"MasteringRegular Expressions{O’Reilly’ s Owl book)).

Thesecondandsometimesnoredifficult stepis makingyour regularexpressions
readable.

3.8.1. Alternative delimiter s

Alternative delimitersmay be usedfor matchingand/orsubstitution:

bad
(/http:\V\/netizen.com.auV/~skudV/ ) {}

=

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

—~
—

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

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

You canaddcommentsandwhitespacento your regexpsusingthe/x (extended

regexp) modifier.
# check for validly formed download URL
if  ($url_string =~ m!
(http|ftp):// # protocol part
[~+ # host part
X # everything else
) {1}

As farasl amaware,thesetwo techniquesreuniqueto Perl.

4. Solidity

A solid programis onewhich will not breakeasily Hereareafew tips for making
your Perlprogramamoresolid:

4.1. Version dependence

If your programdepend®n a certainversionof Perlto run, you cancheckfor it
usingtherequire  function.

require  5.005;

4.2. Warnings and diagnostics

Warningscanbeturnedon usingthe-w switchto the Perlinterpreteyeitheronthe
commandine or in the# line atthetop of 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-declaratiomndscopingof variables
(whichis achiezedvia themy() function)andto catchcertainotherpossible
problemsn 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 muchlesslik ely to suffer from bugsresultingfrom
mis-typedor poorly rememberedariablenames.

Thestrict pragmawill alsocheckreferencesndsubroutinesSeeper|doc strict
and/orthe"PragmatidModules”sectionin perldoc perImodlib for afull
explanationof whatit does.

4.4. Taint checking

Taint checkingforcesyou to checkuserinputfor maliciousdata.lt canbeturnedon
usingthe-T switch.

#!/usr/bin/perl -wT

10
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my $filename = $ARGVIO0]; # first command line  argument
unlink  $filename; # fails; $filename is tainted
# data can be untainted by referring to a substring from a match
if  ($filename =~ I"[M+H)$/) {

unlink  $1;
} else {

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

}

4.5. Using built-in functions rather than system()

Perlhasmary built-in functionswhich canbe usedinsteadof calling system()
Someexamples:

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

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

Thebenefitof usingthe Perlfunctionsis thatthey arelessplatformdependenandit
is easierto traperrors.

4.6. Testing system calls

Wheneer you make a systemcall, whetherit is throughsystem()  or througha
native Perlfunction,you shouldalwayscheckfor succes®r failure.

open INPUT, S$input_file or die "Can't open input file: I
unlink  "myfile" or warn "Can't wunlink file: "

11
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5. Reinventing the wheel (and how to avoid it)

Therearea numberof moduleswhich comestandaradwvith Perl,or which canbe
obtainedfrom CFAN, whichwill helpyou avoid mostof the drudgework of
performingcommontasks.Thefollowing shortlist givesjustafew smallexamples
thatl frequentlyfind useful;youwill no doubtfind mary othersif you explore
CPAN’s modulelist.

5.1. Getopt::Std and Getopt::Long

Usedto acceptandparsecommandine options

use Getopt::Std;
getopt("hvqg", \%args);
getopt("hvg");

-v, -s accepted into a hash

-v, -gq, sets $opt h, S$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

This canbeusedto recursedown directorieseasily:
use File::Find;

find(\&wanted, $directory);

sub wanted {

print if A.(old|bak)$/; # find backup files
}

12
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Thisreplaceghe muchmorepainful techniqueof recursingoy handusing
readdir) andothersuchfunctions.

5.3. Text:: T emplate
Fill in atemplatesuchasa configuratiorfile, email,or HTML page.
use Text:Template;

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

Thisis mucheasierthanwriting your own substitutionengineto replacekeywords.
The Text:: Templatedocumentatiorsays:

Whenpeoplemake atemplatemodulelik e this one,they almostalwaysstartby
inventinga specialsyntaxfor substitutionsFor example,they build it sothata
stringlik e %0%VAR%% is replacedvith the valueof $VAR. Thenthey realizethe
needextraformatting,sothey putin somespecialsyntaxfor formatting. Thenthey
needaloop, sothey inventaloop syntax.Prettysoonthey have anew little template
languageThis approachastwo problemsirst, their little languagas crippled.If
you needto do somethinghe authorhasnt thoughtof, you lose.SecondWho
wantsto learnanothedanguage¥ou alreadyknow Perl,sowhy not useit?

5.4. Mail::Mailer
Easilysendinternetemail.
use Mail::Mailer;
my $mail = new Mail::Mailer;

$mail->open(

To = $recipient,
Subject => $subject,
From => $sender

);

print ~ $mail <<"END"

13
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This is your email body.
END

$mail->close();

Thisis muchlesserrorpronethanthe usualtechniqueof openinga pipeto
sendmail etc. Onemajorbenefitis thatit will try differenttechniquedor sending
mail, includingclientssuchasmailx, mail senerssuchassendmail, or asalast
result,raw SMTR

2.5. LWP::UserAg ent
Getwebpagesvia HTTP. The simplestway is actuallyto useLWP::Simple lik e so:
use LWHP::Simple;

unless (defined (my $content = get SURL)) {
die "Could not get $URL\n";

}

No moreopeningsocketsandconnectingo port 80!

6. Usability and maintainability

6.1. Using English

The Englishmodule,which comeswith Perl,cangive you COBOL-styleverbose
namedor Perl’s specialvariables For instancethefollowing statementsre
equialent:

use English;

$/ = "\n\n";
$INPUT_RECORD_SEPARATOR "\n\n";

14
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6.2. Error messages

warn() anddie() canbeusedto printwarningsor fatalerrorsto STDERR.Hereis
onecommonusage:

open (INPUT, $inputfile) or die("Can't open input file: $1);
The Carpmodule ,which comesstandardwvith Perl,canproduceevenmoreuseful
errormessagedhisis from its documentation:

The Carproutinesareusefulin your own modulesbecausehey actlike die() or
warn(),but reportwherethe errorwasin the codethey werecalledfrom. Thusif
you have aroutineFoo() thathasa carp()in it, thenthe carp()will reporttheerror
asoccurringwhereFoo() wascalled,not wherecarp()wascalled.

CGl::Carpis anothemodulewhich maybe of particularuseto thosewho write a
lot of CGl; it canoutputerrormessageto the httpderrorlog, to a speciallogfile, or
to thebrowser Thelatteroption,in particular makesdeluggingCGI muchfaster

6.3. Documentation

Needlesgo say documentatiotis a very necessarandmuchignoredpartof most
Perlprograms.

Thefirst andsimplesttype of documentationms the simplehelpmessageA script
which outputsa shortsynopsisof its parametersvhenit is giventhe-h , --help , or
ary invalid option,is muchmoreusablethanonewhich requiresheuserto RTFS.

Perlalsoprovidesa systemfor writing andreadingdocumentatioembeddedn
scripts.Thisis called"POD", or "plain old documentation“andis mostcommonly
usedin Perlmodulesinstructionsfor writing POD canbefoundin the perlpod
manpage. .Meanwhile heres a shortexample:

=pod
=headl NAME
My::Module - do some stuff

=headl SYNOPSIS

15
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use My::Module
=headl DESCRIPTION

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

=cut

/. Summary

In summaryyou owe it to yourself,andyour successordp write Perlthatis atleast
slightly readableandmaintainablePerlprogrammings meantto be enjoyable,and
it' s easyto make it moresoby doingit well.

Thetechniquesutlinedabove, while by no meanssomprehensie, shouldgive you
agoodstarttowardswriting betterPerl.

8. Further reading

Thesearejustafew personatecommendations:

- ThePerlCookbookby Tom ChristianserandNathanTorkington.Publishedy
O'Reilly.

- Effective PerlProgrammingby JoseptN. Hall. Publishedby Addison-W\esley
- Perl'sexcellentmanpagesall of them.Really.

- ...Includingthe PerlFAQ, which answergnary questionsabouthow to do things
"the Perlway" andhow to avoid reinventingthewheel,all in goodidiomaticPerl

« In defenseof codingstandardshy Kirrily Robert,publishedoby Perl.com
(http://www.perl.com/pub/2000/01/Codistandards.httpin January2000.
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