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Chapter 1. Intr oduction
Welcometo Netizen’s Introductionto Perltrainingmodule.This is aone-daytraining
modulein which youwill learnhow to programin thePerlprogramminglanguage.

1.1. Cour se outline

• Whatis Perl?(30minutes)

• CreatingandrunningaPerlprogram(45 minutes)

• Morning tea(15 minutes)

• Variabletypes(45 minutes)

• OperatorsandFunctions(60 minutes)

• Lunch break(60 minutes)

• Conditionalconstructs(45 minutes)

• Subroutines(30 minutes)

• Afternoontea(15 minutes)

• Regularexpressions(45 minutes)

• Practicalexercises(until finish)

1.2. Assumed kno wledg e
To gainthemostfrom this course,you should:

• Beableto usetheUnix operatingsystem
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Chapter1. Introduction

• Movearoundthefile system

• Createandedit files

• Runprograms

• Haveprogrammedin leastoneotherlanguageand

• Understandvariables,includingdatatypesandarrays

• Understandconditionalandloopingconstructs

• Understandtheuseof subroutinesand/orfunctions

1.3. Module objectives

• UnderstandthehistoryandphilosophybehindthePerlprogramminglanguage

• Know whereto find additionalinformationaboutPerl

• Write simplePerlscriptsandrun themfrom theUnix commandline

• UsePerl’s commandline optionsto enablewarnings

• UnderstandPerl’s threemaindatatypesandhow to usethem

• UsePerl’s strict pragmato enforcelexical scopingandbettercoding

• UnderstandPerl’s mostcommonoperatorsandfunctionsandhow to usethem

• UnderstandandusePerl’sconditionalandloopingconstructs

• Understandandusesubroutinesin Perl

• Understandandusesimpleregularexpressionsfor matchingandsubstitution
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Chapter1. Introduction

1.4. Platf orm and version details
Thismoduleis taughtusingUnix or aUnix-likeoperatingsystem.Most of whatis
learntwill work equallywell on WindowsNT or otheroperatingsystems;your
instructorwill inform you throughoutthecourseof any areaswhichdiffer.

All Netizen’s PerltrainingcoursesusePerl5, themostrecentmajorreleaseof thePerl
language.Perl5 differssignficantlyfrom previousversionsof Perl,soyou will needa
Perl5 interpreterto usewhatyouhave learnt.However, olderPerlprogramsshould
work fineunderPerl5.

1.5. The cour se notes
Thesecoursenotescontainmaterialwhichwill guideyou throughthetopicslisted
above,aswell asappendicescontainingotherusefulinformation.

Thefollowing typographicalconventionsareusedin thesenotes:

Systemcommandsappearin this typeface

Literal text whichyoushouldtypein to thecommandline or editorappearsas
monospaced font .

Keystrokeswhich youshouldtypeappearlike this: ENTER. Combinationsof keys
appearlike this: CTRL -D

Program listings and other literal listings of what ap-
pears on the
screen appear in a monospaced font like this.

Partsof commandsor otherliteral text which shouldbereplacedby yourown specific
valuesappearslike this

15



Chapter1. Introduction

Notes and tips appear offset from the text like this.

Noteswhicharemarked"Advanced"arefor thosewhoareracingaheador whoalready
havesomeknowledgeof thetopicat hand.Theinformationcontainedin thesenotesis
notessentialto yourunderstandingof thetopic,but maybeof interestto thosewho
wantto extendtheir knowledge.

Notesmarkedwith "Readme"arepointersto moreinformationwhichcanbefoundin
your textbookor in onlinedocumentationsuchasmanualpagesor websites.

1.6. Other materials
In additionto thesenotes,youshouldhaveacopy of therequiredtext bookfor this
course:ProgrammingPerl(2ndedition)by Larry Wall, TomChristiansenandRandal
L. Schwartz,morecommonlyreferredto as"theCamelbook".TheCamelbookwill be
usedthroughouttheday, andwill beavaluablereferenceto takehomeandkeepnext to
your computer.

You will alsohave receivedafloppy diskcontainingthesenotesin HTML form (with
working links to externalresourcesetc)andall theexercisesanddatausedin this
course.

16



Chapter 2. What is Perl

2.1. In this chapter ...
ThissectiondescribesPerlandits uses.Youwill learnaboutthis historyof Perl,the
mainareasin which it is commonlyused,anda little aboutthePerlcommunityand
philosophy. Lastly, youwill find outhow to getPerlandwhatsoftwarecomesaspartof
thePerldistribution.

2.2. Perl’s name
Perlhasbeensaidto standfor "PracticalExtractionandReportingLanguage"(by it’ s
fans)or "PathologicallyEclecticRubbishLister" (by its detractors).In fact,Perl is not
anacronym; it’ sashortenedversionof theprogram’soriginal name,"pearl",andwhen
you’re talking aboutthelanguageit’ sspeltwith acapital"P" andlowercase"erl", not
all capitalsasis sometimesseen(especiallyin job advertisementspostedby contract
agencies).Whenyou’re talking aboutthePerlinterpreter, it’ s speltin all lowercase:
perl.

Perlhasbeendescribedaseverythingfrom "line noise"to "theSwiss-armychainsaw of
programminglanguages".Thelatterof thesenicknamesgivessomeideaof how
programmersseePerl- asaverypowerful tool thatdoesjust abouteverything.

2.3. Typical uses of Perl

2.3.1. Text processing
Perl’s originalmainusewastext processing.It is exceedinglypowerful in this regard,
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Chapter2. Whatis Perl

andcanbeusedto manipulatetextualdata,reports,email,newsarticles,log files,or
just aboutany kind of text, with greatease.

2.3.2. System administration tasks
Systemadministrationis madeeasywith Perl.It’ s particularlyusefulfor tying together
lots of smallerscripts,workingwith file systems,networking,andsoon.

2.3.3. CGI and web programming
SinceHTML is just text with built-in formatting,Perlcanbeusedto processand
generateHTML. Perlis probablythemostpopularlanguagearoundfor web
development,andtherearemany toolsandscriptsavailablefor free.

2.3.4. Database interaction
Perl’s DBI modulemakesinteractingwith all kindsof databases--- from Oracledown
to comma-separatedvariablefiles --- easyandportable.Perlis increasinglybeingused
to write largedatabaseapplications,especiallythosewhich providea databasebackend
to awebsite.

2.3.5. Other Internet programming
Perlmodulesareavailablefor just abouteverykind of Internetprogramming,from
Mail andNewsclients,interfacesto IRC andICQ, right down to lower level Socket
programming.

18



Chapter2. Whatis Perl

2.3.6. Less typical uses of Perl
Perl is usedin someunusualplacesaswell. TheHumanGenomeProjectrelieson Perl
for DNA sequencing,NASA usePerlfor satellitecontrol,PDL (PerlDataLanguage,
pron."piddle") makesnumber-crunchingeasy, andthereis evenaPerlObject
Environment(POE)which is usedfor event-drivenstatemachines.

2.4. What is Perl like?
Thefollowing (somewhatparaphrased)article,entitled"What is Perl",comesfrom The
PerlJournal(http://www.tpj.com/)(Usedwith permission.)

Perl is a general purposeprogramminglanguagedevelopedin 1987by Larry Wall. It has
becomethelanguageof choicefor WWW development,text processing,Internetservices,
mail filtering, graphicalprogramming,andeveryothertaskrequiringportableand
easily-developedsolutions.

Perl is interpreted.This meansthatassoonasyouwrite yourprogram,youcanrun it -
there’snomandatorycompilationphase.ThesamePerlprogramcanrunonUnix,
Windows,NT, MacOS,DOS,OS/2,VMS andtheAmiga.

Perl is collaborative. TheCPAN softwarearchivecontainsfreeutilities writtenby thePerl
community, soyousave time.

Perl is free. Unlikemostotherlanguages,Perl is notproprietary. Thesourcecodeand
compilerarefree,andwill alwaysbefree.

Perl is fast.ThePerlinterpreteris written in C, andadecadeof optimisationshave resulted
in a fastexecutable.

Perl is complete. Thebestsupportfor regularexpressionsin any language,internalsupport
for hashtables,abuilt-in debugger, facilitiesfor reportgeneration,networking functions,
utilities for CGI scripts,databaseinterfaces,arbitrary-precisionarithmetic- areall bundled
with Perl.

Perl is secure. Perlcanperform"taint checking"to preventsecuritybreaches.Youcanalso
runaprogramin a "safe"compartmentto avoid therisksinherentin executingunknown
code.
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Perl is openfor business.Thousandsof corporationsrely onPerlfor their information
processingneeds.

Perl is simpleto learn.Perlmakeseasythingseasyandhardthingspossible.Perlhandles
tedioustasksfor you,suchasmemoryallocationandgarbagecollection.

Perl is concise. Many programsthatwould takehundredsor thousandsof linesin other
programminglanguagescanbeexpressedin apagefulof Perl.

Perl is objectoriented.Inheritance,polymorphism,andencapsulationareall providedby
Perl’sobjectorientedcapabilities.

Perl is flexibleThePerlmottois "there’smorethanoneway to do it." Thelanguagedoesn’t
forcea particularstyleof programmingonyou.Write whatcomesnaturally.

Perl is fun.Programmingis meantto befun, notonly in thesatisfactionof seeingour
well-tunedprogramsdoourbidding,but in theliteraryactof creativewriting thatyields
thoseprograms.With Perl,thejourney is asenjoyableasthedestination.

2.5. The Perl Philosoph y

2.5.1. There’s more than one way to do it
ThePerlmottois "there’smorethanoneway to do it" - oftenabbreviated
TMTOWTDI. Whatthis meansis thatfor any problem,therewill bemultiplewaysto
approachit usingPerl.Somewill bequicker, moreelegant,or morereadablethan
others,but thatdoesn’t make themwrong.

2.5.2. A correct Perl program...
"... is onethatdoesthejob beforeyourbossfiresyou." That’s in theprefaceto the
Camelbook,which is highly recommendedreading.
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Of course,somePerlprogramsaremorecorrectthanothers,but while eleganceis a
fine thing to strive for, mostPerlpeoplerealisethatsoemtimesyou just have to write a
quick anddirty hackthat’ll keepthingsrunningfor themeantime. If you getthetime
to make it beautifullater, somuchthebetter.

2.5.3. Three vir tues of a programmer
TheCamelbookcontainsthefollowing entriesin its glossary:

2.5.3.1. Laziness

Thequality thatmakesyougo to greateffort to reduceoverall energy expenditure.It
makesyouwrite labor-saving programsthatotherpeoplewill find useful,and
documentwhatyouwrotesoyou don’t have to answersomany questionsaboutit.
Hence,thefirst greatvirtueof a programmer.

2.5.3.2. Impatience

Theangeryou feelwhenthecomputeris beinglazy. Thismakesyouwrite programs
thatdon’t just reactto yourneeds,but actuallyanticipatethem.Or at leastpretendto.
Hence,thesecondgreatvirtueof aprogrammer.

2.5.3.3. Hubris

Excessivepride,thesortof thing Zeuszapsyou for. Also thequality thatmakesyou
write (andmaintain)programsthatotherpeoplewon’t wantto saybadthingsabout.
Hence,thethird greatvirtue of aprogrammer.
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2.5.4. Three more vir tues
In his "Stateof theOnion"keynotespeechat ThePerlConference2.0 in 1998,Larry
Wall describedanotherthreevirtues,which arethevirtuesof acommunityof
programmers.Theseare:

• Diligence

• Patience

• Humility

You maynoticethatthesearetheoppositesof thefirst threevirtues.However, they are
equallynecessaryfor Perlprogrammerswho wish to work together, whetherona
softwareprojectfor their company or onanOpenSourceprojectwith many
contributorsaroundtheworld.

2.5.5. Share and enjo y!
Perl is OpenSourcesoftware,andmostof themodulesandextensionsfor Perlarealso
releasedunderOpenSourcelicensesof variouskinds(Perl itself is releasedunderdual
licenses,theGNU GeneralPublicLicenseandtheArtistic License,copiesof whichare
distributedwith thesoftware).

Thecultureof Perlis fairly openandsharing,andthousandsof volunteersworldwide
havecontributedto thecurrentwealthof softwareandknowledgeavailableto us.If you
have time,youshouldtry andgivebacksomeof whatyou’ve receivedfrom thePerl
community. Contributeamoduleto CPAN, helpanew Perlprogrammerto debug her
programs,or write aboutPerlandhow it’ shelpedyou.Evenbuyingbookswrittenby
thePerlgurus(likemany of theO’Reilly Perlbooks)helpsgive themthefinancial
meansto keepsupportingPerl.
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2.6. Parts of Perl

2.6.1. The Perl interpreter
Themainpartof Perlis theinterpreter. Theinterpreteris availablefor Unix, Windows,
andmany otherplatforms.Thecurrentversionof Perlis 5.005,which is availablefrom
thePerlwebsite(http://www.perl.com/)or any of anumberof mirror sites(the
Windowsversionis availablefrom Activestate(http://www.activestate.com/).Thenext
releaseof Perlwill beversion5.6; thejump in versionnumbersis becauseit wasfelt
thatthenumberof additionalfeaturesbetweenreleaseswarranteda largerdifference
betweenversionnumbers.

2.6.2. Manuals
Along with theinterpretercomethemanualsfor Perl.Theseareaccessedvia the
perldoc commandor, onUnix systems,alsovia theman command.More than30
manualpagescomewith thecurrentversionof perl.Thesecanbefoundby typingman
perl (or perldoc perl on non-Unixsystems).ThePerlFAQs(FrequentlyAsked
Questionsfiles)areavailablein perldocformat,andcanbeaccessedby typingperldoc
perlfaq

Watchwhile this is demonstrated;you’ll getachanceto try it soon.

2.6.3. Perl Modules
Perlalsocomeswith acollectionof modules.ThesearePerlprogramswhichcarryout
certaincommontasks,andcanbeincludedascommonlibrariesin any Perlscript.Less
commonlyusedmodulesaren’t includedwith thedistribution,but canbedownloaded
from (CPAN (http://www.perl.com/CPAN)) andinstalledseparately.
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2.7. Chapter summar y

• Commonusesof Perlinclude

• text processing

• systemadministration

• CGI andwebprogramming

• otherInternetprogramming

• Perlis ageneralpurposeprogramminglanguage,distributedfor freevia thePerl
website(http://www.perl.com/)andmirror sites

• Perlincludesexcellentsupportfor regularexpressions,objectorientedprogramming,
andotherfeatures

• Perlallowsagreatdegreeof programmerflexibility - "There’s morethanoneway to
do it".

• Thethreevirtuesof aprogrammerareLaziness,ImpatienceandHubris.Perlwill
helpyou fosterthesevirtues

• Thethreevirtuesof aprogrammerin agroupenvironmentareDiligence,Patience,
andHumility.

• Perlis acollaborative language- everyoneis freeto contributeto thePerlsoftware
andthePerlcommunity

• Partsof Perl include:

• thePerl interpreter

• documentationin severalformats

• library modules
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Chapter 3. Creating and running a Perl
program

3.1. In this chapter ...
In this chapterwewill becreatingaverysimple"Hello, world" programin Perland
exploring someof thebasicsyntaxof thePerlprogramminglanguage.

3.2. Log ging into your account
Your usernameandpassword will havebeengivento youwith thesecoursenotes.

Table 3-1.Details required to connectto the Netizentraining server

Hostnameor IP address

Your username

Your password

1. Openthetelnetprogram

2. Connectto thetrainingserverat thehostnameor IP numbergivenabove

3. Login usingtheusernameandpassword youweregiven

You will find yourselfat aUnix shellprompt.Hopefully (if youmetthepre-requisites
of this course)youwill now beableto seethatyour accounthasasubdirectorycalled
exercises/ which aretheexamplescriptsandexercisesgivenin thesecoursenotes.
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Chapter3. Creatingandrunninga Perl program

If you’renot quiteup to speedwith Unix, there’sacheat-sheetin AppendixA of these
notes.

3.3. Using perldoc
On thecommandline, typeperldoc perl. You will find yourselfin thePerl
documentationpages.Here’s how to getaroundinsidethedocumentation:

Table 3-2.Getting around in perldoc

Action Keystr oke

Pagedown SPACE

Pageup b

Quit q

3.4. Using the editor
A Perlscriptis just anormaltext file, which meansthatyou canedit it usinga normal
text editor.

Thesystemyouareusinghasseveraleditorsavailablefor your use,includingvi, pico,
andothers.Thosewhoarenotalreadyfamiliarwith vi shouldprobablyusepico, asit
hasasimplerinterface.If you’reanemacsuser, sorry, our serverdoesn’t have the
resourcesto run it, but wedo haveothereditorswhichhaveanemacsemulationmode.

To edit afile usingpico, type:

% pico filename

(Notethatthepercentsignis your unix commandline prompt- youdon’t have to type
it.)
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To edit afile usingvi, type:

% vi filename

For othereditors,just typethenameof theeditorfollowedby thenameof thefile you
wish to edit.

A summaryof editorcommandsappearsin AppendixB in thebackof these
coursenotes,just in caseyouneedthem.

Incidentally, AppendixC containsaguideto pronouncingASCII characters,especially
punctuation.Thiswill helpyou translateperl into spokenlanguage,for easeof
communicationwith otherprogrammers.

3.5. Our fir st Perl program
We’re aboutto createour first, simplePerlscript:a "hello world" program.Therearea
coupleof thingsyou shouldknow in advance:

• Perlprograms(or scripts--- thewordsareinterchangeable)consistof aseriesof
statements

• Whenyou run theprogram,eachstatementis executedin turn, from thetopof your
scriptto thebottom.(Therearetwo specialcaseswherethis doesn’t occur, oneof
which --- subroutinedeclarations--- we’ll belookingat latertoday)

• Eachstatementendsin asemi-colon

• Statementscanflow overseverallines

• Whitespace(spaces,tabsandnewlines)areignoredmostplacesin aPerlscript.

Now, just for practice,opena file calledhello.pl in your text editor. Typein the
following one-linePerlprogram:

print "Hello, world!\n";
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Thisone-lineprogramcallstheprint functionwith asingleparameter, thestring
literal "Hello, world!" followedby a newline character.

Save it andexit.

3.6. Running a Perl program from the command
line

Wecanrun theprogramfrom thecommandline by typing in:

perl hello.pl

You shouldseethisoutput:

Hello, world!

Thisprogramshould,of course,beentirelyself-explanatory. Theonly thing you really
needto noteis the \n ("backslashN") which denotesanew line.

3.7. The "shebang" line
Sowhatif wewantto run ourprogramfrom thecommandline withouthaving to type
in thenameof thePerlinterpreterfirst?

You canmakeafile executableby typing:

% chmod +x hello.pl

at thecommandline. (For moreinformationaboutthechmodcommand,typeman
chmod).

In orderto let theshellknow whatto dowith our programwhenwe try to run it with
./hello.pl from thecommandline, weput thefollowing line at thetopof ourprogram:
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#!/usr/bin/perl

That’swhatwecall a "shebang"line (becausethe# is a "hash"sign,andthe ! is
referredto asa "bang",hence"hashbang"or "shebang").It tells thesystemwhatto use
to interpretour script.Of course,if thePerl interpreterweresomewhereelseonour
system,we’d have to changetheshebangline to reflectthat.

3.8. Comments
Incidentally, commentsin Perlstartwith ahashsign(#), eitherona line on their own
or afterastatement.Anythingafterahashis acomment.

# This is a hello world program
print "Hello, world!\n"; # print the message

3.9. Command line options
Perlhasa numberof commandline options,whichyou canspecifyon thecommand
line by typing perl options hello.pl or whichyou canincludein theshebangline.
Let’ssayyouwantto usethe-w commandline optionto turn onwarnings:

#!/usr/bin/perl -w

(Incidentally, it’ salwaysagoodideato turnon warningswhile you’redeveloping
something.)

Settingthespecialvariable$^W to a truevaluewill locally disablewarnings(i.e. in the
currentblock).

A full explanationof commandline optionscanbefoundin theCamelbookonpages
330to 337,or by typingperldoc perlrun .
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3.10. Chapter summar y
Here’s whatyouknow aboutPerl’s operationandsyntaxsofar:

• Perlprogramstypically startwith a "shebang"line

• statements(generally)endin semicolons

• statementsmayspanmultiple lines;it’ sonly thesemicolonthatendsastatement

• commentsareindicatedby ahash(#) sign.Anythingaftera hashsignon a line is a
comment.

• \n is usedto indicateanew line

• whitespaceis ignoredalmosteverywhere

• commandline argumentsto Perlcanbeindicatedon theshebangline

• the-w commandline argumentturnsonwarnings
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4.1. In this chapter ...
In this sectionwewill explorePerl’s threemainvariabletypes--- scalars,arrays,and
hashes--- andlearnto assignvaluesto them,retrieve thevaluesstoredin them,and
manipulatethemin certainways.

4.2. What is a variab le?
A variableis aplacewherewecanstoredata.Think of it likeapigeonholewith aname
on it indicatingwhatdatais storedin it.

ThePerllanguageis verymuchlikehumanlanguagesin many ways,soyoucanthink
of variablesasbeingthe"nouns"of Perl.For instance,youmighthaveavariablecalled
"total" or "employee".

4.3. Variab le names
Variablenamesin Perlmaycontainalphanumericcharactersin upperor lowercase,
andunderscores.A variablenamemaynotstartwith anumber, though- thatmeans
somethingspecial,whichwe’ll encounterlater. Likewise,variablesthatstartwith
anythingnon-alphanumericarealsospecial,andwe’ll discussthatlater, too.

It’ s standardPerlstyleto namevariablesin lowercase,with underscoresseparating
wordsin thename.For instance,employee_number . Uppercaseis usuallyusedfor
constants,for instanceLIGHT_SPEEDor PI . Following theseconventionswill help
makeyourPerlmoremaintainableandmoreeasilyunderstoodby others.
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Lastly, variablenamesall startwith a punctuationsigndependingonwhatsortof
variablethey are:

Table 4-1.Variable punctuation

Variab le type Star ts with Pronounced

Scalar $ dollar

Array @ at

Hash % Percent

(Don’t worry if thosevariabletypenamesdon’t meananything to you.We’re aboutto
cover it.)

4.4. Variab le scoping and the strict pragma
Many programminglanguagesrequireyou to "pre-declare"variables-- thatis, saythat
you’regoingto usethembeforeyouusethem.Variablescaneitherbedeclaredas
global(thatis, they canbeusedanywherein theprogram)or local (they canonly be
usedin thesamepartof theprogramin which they weredeclared).

In Perl,it is notnecessaryto declareyour variablesbeforeyou begin. You cansummon
avariableinto existencesimplyby usingit, andit will beglobally availableto any
routinein yourprogram.If you’reusedto programmingin C or any of anumberof
otherlanguages,this mayseemoddandevendangerousto you.This is, in fact,the
case.

4.4.1. Arguments in favour of strictness

• avoidsaccidentalcreationof unwantedvariableswhenyou makea typingerror
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• avoidsscopingproblems,for instancewhenasubroutineusesavariablewith the
samenameasaglobalvariable

• allows for warningsif valuesareassignedto variablesandneverused

4.4.2. Arguments against strictness

• takesawhile to getusedto, andmayslow down developmentuntil it becomes
instinctual

• enforcesanasty, fasciststyleof codingwhich isn’t nearlyasmuchfun

Sometimesa little bit of fascismis a goodthing, likewhenyou wantthetrainsto run
on time.Becauseof this,Perl letsyou turn strictnesson if youwantit, usingsomething
calledthestrict pragma. A pragma,in Perl-speak,is asetof rulesfor how your codeis
to bedealtwith.

Othereffectsof thestrict pragmaarediscussedonpage500of theCamel.

4.4.3. Using the strict pragma
In theinterestsof bug-freecodeandteachingbetterPerlstyle,we’re goingto usethe
strict pragmathroughoutthis trainingcourse.Here’s how it’ s invoked:

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

Thattypically goesat thetop of yourprogram,just underyour shebangline and
introductorycomments.

Onceweusethestrict pragma,wehave to explicitly declarenew variablesusingmy.
You’ll seethis in usebelow, andit will bediscussedagainlaterwhenwe talk about
blocksandsubroutines.
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Try runningtheprogramexercises/strictfail.pl andseewhathappens.What
needsto bedoneto fix it? Try it andseeif it works.By theway, getusedto thiserror
message- it’ soneof themostcommonPerlprogrammingmistakes,thoughit’ seasily
fixed.

There’s moreaboutuseof my onpage189of theCamel.

4.5. Scalar s
Thesimplestform of variablein Perl is thescalar. A scalaris asingleitemof datasuch
as:

• Arthur

• JustAnotherPerlHacker

• 42

• 0.000001

• 3.27e17

Here’s how weassignvaluesto scalarvariables:

my $name = "Arthur";
my $whoami = ’Just Another Perl Hacker’;
my $meaning_of_life = 42;
my $number_less_than_1 = 0.000001;
my $very_large_number = 3.27e17; # 3.27 by 10 to the power of 17

Thereareotherwaysto assignthingsapartfrom the= operator, too.They’recoveredon
pages92-93of theCamel.

As youcansee,a scalarcanbetext of any length,andnumbersof any precision
(machinedependent,of course).Perlmagicallyconvertsbetweenthemwhenit needs
to. For instance,it’ squitelegal to say:
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# adding an integer to a floating point number
my $sum = $meaning_of_life + $number_less_than_1;

# here we’re putting the int in the middle of a string we
# want to print
print "$name says, ’The meaning of life is $mean-
ing_of_life.’\n";

Thismayseemextraordinarilyaliento thoseusedto strictly typedlanguages,but
believe it or not, theability to transparentlyconvertbetweenvariabletypesis oneof the
greatstrengthsof Perl.Somepeoplesaythatit’ salsooneof thegreatweaknesses.

You canexplicitly castscalarsto variousspecificdatatypes.Look up int() onpage
180of thecamel,for instance.

4.6. Doub le and single quotes
While we’rehere,let’s look at theassignmentsabove.You’ll seethatsomehavedouble
quotes,somehavesinglequotes,andsomehaveno quotesat all.

In Perl,quotesarerequiredto distinguishstringsfrom thelanguage’s reservedwordsor
otherexpressions.Eithertypeof quotecanbeused,but thereis oneimportant
difference:doublequotescanincludeothervariablenamesinsidethem,andthose
variableswill thenbeinterpolated- asin thelastexampleabove- while singlequotes
do not interpolate.

# single quotes don’t interpolate...
my $price = ’$9.95’;

# double quotes interpolate...
my $invoice_item = "24 widgets at $price each\n";

print $invoice_item;
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Theaboveexampleis availablein yourdirectoryasexercises/interpolate.pl so
you canexperimentwith differentkindsof quotes.

Notethatspecialcharacterssuchasthe \n newline characterareonly availablewithin
doublequotes.Singlequoteswill fail to expandthesespecialcharactersjust asthey fail
to expandvariablenames.

Whenusingeithertypeof quotes,youmusthavea matchingpair of openingand
closingquotes.If you wantto includeaquotemarkin theactualquotedtext, you can
escapeit by precedingit with abackslash:

print "He said, \"Hello!\"\n";

You canalsouseabackslashto escapeotherspecialcharacterssuchasdollar signs
within doublequotes:

print "The price is \$300\n";

To includea literal backslashin adouble-quotedstring,usetwo backslashes:\\

Therearespecialquotesfor executingastringasashellcommand(see"Input
operators"on page52of theCamel),andalsospecialquotingfunctions(see"Pick your
own quotes"onpage41).

4.6.1. Exercises

1. Write ascriptwhichsetssomevariables:

a.yourname

b. yourstreetnumber

c. your favouritecolour

2. Printout thevaluesof thesevariablesusingdoublequotesfor variableinterpolation

3. Changethequotesto singlequotes.Whathappens?
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4. Write ascriptwhichprintsout C:\WINDOWS\SYSTEM\twice -- onceusingdouble
quotes,onceusingsinglequotes.How do youhave to escapethebackslashesin
eachcase?

You’ll find answersto theabove in exercises/answers/scalars.pl .

4.7. Arra ys
If you think of a scalarasbeingasingularthing,arraysaretheplural form. Justasyou
haveaflock of sheepor awunchof bankers,youcanhaveanarrayof scalars.

An arrayis a list of (usuallyrelated)scalarsall kepttogether. Arraysstartwith an@(at
sign),andareinitialisedthus:

my @fruit = ("apples", "oranges", "guavas", "passion-
fruit", "grapes");
my @magic_numbers = (23, 42, 69);
my @random_scalars = ("mumble", 123.45, "willy the wombat", -
300);

As youcansee,arrayscancontainany kind of scalars.They canhave just aboutany
numberof elements,too,withoutneedingto know how many beforeyoustart.Really
any number- tensor hundredsof thousands,if you’vegot thememory.

Arraysarediscussedonpage6 of theCamelor by typingperldoc perldata.

Soif wedon’t know how many itemstherearein anarray, how canwefind out?Well,
thereareacoupleof ways.

First of all, Perl’s arraysareindexedfrom zero.Wecanaccessindividualelementsof
thearraylike this:

print $fruits[0]; # prints "apples"
print $random_scalars[2]; # prints "willy the wombat"
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Wait aminute,why areweusingdollar signsin theexampleabove, insteadof at signs?
Thereasonis this: weonly wantascalarback,soweshow thatwewantascalar.
There’s ausefulwayof thinkingof this,which is explainedin chapter1 of theCamel:
if scalarsarethesingularcase,thenthedollar signis like theword "the" - "thename",
"the meaningof life", etc.The@signon anarray, or the%signona hash,is likesaying
"those"or "these"- "thesefruit", "thosemagicnumbers".However, whenweonly want
oneelementof thearray, we’ll besayingthingslike "the first fruit" or "the lastmagic
number"- hencethescalar-likedollar sign.

If wewantedwhatwecall anarrayslicewecouldsay:

@fruits[1,2,3]; # oranges, guavas, passionfruit
@magic_numbers[0..1]; # 23, 42

You just learntsomethingnew, by theway: the .. ("dot dot") rangeoperator(seepages
90-91of your Camelor perldoc perlop) whichcreatesa temporarylist of numbers
betweenthetwo youspecify- in thiscase0 and1, but it couldhavebeen1 and100if
we’d hadanarraybig enoughto useit on.You’ll run into thisoperatoragainandagain,
sorememberit.

Anotherthingyou candowith arraysis inserttheminto a string,thesameasfor
scalars:

print "My favourite fruits are @fruits\n"; # whole array
print "Two types of fruit are @fruits[0,2]"; # array slice

Returningto thepoint,how do wefind thelastelementin anarray?Well, there’sa
specialvariablecalled$#array which is theindex of thelastelement,soyoucansay:

@fruit[0..$#fruit];

andyou’ll getthewholearray. If youprint $#fruit you’ll find it’ s4, which is not the
sameasthenumberof elements- 5. Rememberthatit’ s the index of thelast element
andthattheindex startsat zero, soyouhave to addoneto it to find outhow many
elementsin thearray.
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But wait! There’sMore ThanOneWayTo Do It - andaneasierway, at that.If you
evaluatethearrayin ascalarcontext - thatis, dosomethinglike this:

my $fruit_count = @fruits;

... you’ll getthenumberof elementsin thearray.

There’s morethantwo waysto do it, aswell - scalar(@fruits) andint(@fruits)

will alsotell ushow many elementstherearein thearray.

4.7.1. A quic k look at conte xt
There’sa termyou’veheardusedjust recentlybut whichhasn’t beenexplained:context.

All Perlexpressionsareevaluatedin acontext. Thetwo maincontextsare:

• scalarcontext, and

• list context

Here’s anexampleof anexpressionwhich canbeevaluatedin eithercontext:

my $howmany = @array; # scalar context
my @newarray = @array; # list context

If you look at anarrayin ascalarcontext, you’ll seehow many elementsit has;if you
look at it in list context, you’ll seethecontentsof thearrayitself.

4.7.2. What’s the diff erence between a list and an array?
Not much,really. A list is just anunnamedarray. Here’s ademonstrationof the
difference:
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# printing a list of scalars
print ("Hello", " ", $name, "\n");

# printing an array
@hello = ("Hello", " ", $name, "\n");
print @hello;

If youcomeacrosssomethingthatwantsaLIST, youcaneithergive it theelementsof
list asin thefirst exampleabove,or you canpassit anarrayby name.If youcome
acrosssomethingthatwantsanARRAY, youhave to actuallygive it thenameof an
array.

List valuesandArraysarecoveredonpage47 of theCamel.

4.7.3. Exercises

1. Createanarrayof your friends’ names

2. Printout thefirst element

3. Printout thelastelement

4. Printout thearrayfrom within adouble-quotedstringusingvariableinterpolation

5. Printoutanarraysliceof the2ndto 4th itemsusingvariableinterpolation

Answersto theabovecanbefoundin exercises/answers/arrays.pl

4.7.4. Advanced exercises

1. Print thearraywithout puttingquotesaroundits name.Whathappens?

2. Setthespecialvariable$, to somethingappropriateandtry thepreviousstepagain
(seepage132of your Camelfor this variable’sdocumentation)
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3. Whathappensif you haveasmallarrayandthenyouassignavalueto
$array[1000] ?

Answersto theabovecanbefoundin exercises/answers/arrays_advan ced.p l

4.8. Hashes
A hashis a two-dimensionalarraywhich containskeysandvalues.Insteadof looking
up itemsin ahashby anarrayindex, you canlook upvaluesby their keys.

Hashesarecoveredin theCamelonpages7-8, thenin moredetailon page50 or in
perldoc perldata.

4.8.1. Initialising a hash
Hashesareinitalisedin exactly thesamewayasarrays,with acommaseparatedlist of
values:

my %monthdays = ("January", 31, "Febru-
ary", 28, "March", 31, ...);

Of course,there’s morethanoneway to do it:

my %monthdays = (
"January" => 31,
"February" => 28,
"March" => 31,
...

);

Thespacingin theaboveexampleis commonlyusedto makehashassignmentsmore
readable.
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The=> operatoris syntacticallythesameasthecomma,but is usedto distinguish
hashesmoreeasilyfrom normalarrays.Also, youdon’t needto putquoteson theitem
which comesimmediatelybeforethe=> operator:

my %monthdays = (
January => 31,
February => 28,
March => 31,
...

);

4.8.2. Reading hash values
You getat elementsin ahashby usingthefollowing syntax:

print $monthdays{"January"}; # prints 31

Againyou’ll noticetheuseof thedollar sign,whichyoushouldreadas"themonthdays
belongingto January".

4.8.3. Adding new hash elements
You canalsocreateelementsin ahashon thefly:

my %monthdays = ();
$monthdays{"January"} = 31;
$monthdays{"February"} = 28;
...
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4.8.4. Other things about hashes

• Hasheshaveno internalorder

• Thereis no equivalentto $#array to getthesizeof ahash

• However, therearefunctionssuchaseach() , keys() andvalues() which will
helpyou manipulatehashdata.We look at theselater, whenwedealwith functions.

You maylike to look up thefollowing functionswhich relatedto hashes:keys() ,
values() , each() , delete() , exists() , anddefined() .

4.8.5. What’s the diff erence between a hash and an
associative array?

Backin thedaysof Perlversion4 (andearlier),hasheswerecalledassociativearrays.
Thename"hash"is now preferredbecauseit’ smuchquicker to type.If youconsiderall
thetimesthathashesaretalkedaboutin thenewsgroupcomp.lang.perl.misc
(news:comp.lang.perl.misc)andotherPerlnewsgroups,therenamingof associative
arraysto hasheshasresultedin amajorsaving of bandwidth.

4.8.6. Exercises

1. Createahashof peopleandsomethinginterestingaboutthem

2. Printouta givenperson’s interestingfact

3. Changeanperson’s interestingfact

4. Add anew personto thehash

5. Whathappensif you try to print anentryfor apersonwho’snot in thehash?

Answersto theseexercisesaregivenin exercises/answers/hash.pl
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4.9. Special variab les
Perlhasmany specialvariables.Theseareusedto setor retrievecertainvalueswhich
affect thewayyourprogramruns.For instance,you canseta specialvariableto turn
interpreterwarningson andoff, or readaspecialvariableto find out thecommandline
argumentspassedto your script.

Specialvariablescanbescalars,arrays,or hashes.We’ll look at someof eachkind.

Specialvariablesarediscussedat lengthin chapter2 of yourCamelbook(from page
127onwards)andin theperlvar manualpage.Youmayalsolike to look up the
English module,which letsyouuselonger, moreEnglish-likenamesfor special
variables.You’ll find this informationin chapter7, onpage403,or useperldoc
English to readthemoduledocumentation.

4.9.1. The fir st special variab le, $_
Thefirst specialvariable,andpossiblytheoneyou’ll encountermostoften,is called$_

("dollar-underscore"),andit representsthecurrentthing thatyour Perlscript’sworking
with - oftena line of text or anelementof a list or hash.It canbesetexplicitly, or it can
besetimplicitly by certainloopingconstructs(which we’ll look at later).

Thespecialvariable$_ is oftenthedefault argumentfor functionsin Perl.For instance,
theprint() functiondefaultsto printing $_

$_ = "Hello, world!\n";
print;

If youcanthink of Perlvariablesasbeing"nouns",then$_ is thepronoun"it".

There’s morediscussionof using$_ onpage131of yourCamelbook.

4.9.1.1. Exercises

1. Set$_ to astringlike "Hello, world", thenprint it outby usingtheprint()
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command’sdefault argument

Theanswersto theaboveexercisearein exercises/answers/scalars2.pl .

4.9.2. @ARGV - a special array
Perlprogramsacceptarbitraryargumentsor parametersfrom thecommandline, like
this:

perl printargs.pl foo bar baz

Thispasses"foo", "bar" and"baz"asargumentsinto ourprogram,wherethey endup in
anarraycalled@ARGV. Try this script,whichyou’ll find in your directory. It’ s called
exercises/printargs.pl .

#!/usr/bin/perl -w

print "@ARGV\n";

To run thescript,type:

% exercises/printargs.pl

You shouldsee"foo barbaz"printedout.

4.9.2.1. Exercises

1. Modify your earlierarray-printingscriptto print out thescript’scommandline
argumentsinsteadof thenamesof your friends.Call yourscriptby typing
./scriptname.pl firstar g secondarg thirdar g or similar.

Theanswersto theaboveexerciseis in exercises/answers/argv.pl
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4.9.3. %ENV - a special hash
Justastherearespecialscalarsandarrays,thereis aspecialhashcalled%ENV. This
hashcontainsthenamesandvaluesof environmentvariables.To view thesevariables
underUnix, simply typesetenv (C-typeshells)or export (shtypeshells)on the
commandline.

4.9.3.1. Exercises

1. A user’s homedirectoryis storedin theenvironmentvariableHOME. Print out your
own homedirectory.

Theanswerto theabovecanbefoundin exercises/answers/env.pl

4.10. Chapter summar y

• Perlvariablenamestypically consistof alphanumericcharactersandunderscores.
Lowercasenamesareusedfor mostvariables,anduppercasefor globalconstants.

• Thestatementuse strict; is usedto makePerlrequirevariablesto be
pre-declaredandto avoid certaintypesof programmingerrors.

• Therearethreetypesof Perlvariables:scalars,arrays,andhashes.

• Scalarsaresingleitemsof dataandareindicatedby adollarsign($) at thebeginning
of thevariablename.

• Scalarscancontainstrings,numbers,etc

• Stringsmustbedelimitedby quotemarks.Usingdoublequotemarkswill allow you
to interpolateothervariablesandmeta-characterssuchas\n (newline) into astring.
Singlequotesdo not interpolate.
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• Arraysareone-dimensionallists of scalarsandareindicatedby anat sign(@) at the
beginningof thevariablename.

• Arraysareinitialisedusingacomma-separatedlist of scalarsinsideroundbrackets.

• Arraysareindexedfrom zero

• Itemn of anarraycanbeaccessedby using$arrayname[n]

• Theindex of thelastitemof anarraycanbeaccessedby using$#arrayname .

• Thenumberof elementsin anarraycanbefoundby interpretingthearrayin ascalar
context, eg my $items = @array;

• Hashesaretwo-dimensionalarraysof keysandvalues,andareindicatedby apercent
sign(%) at thebeginningof thevariablename.

• Hashesareinitialisedusingacomma-separatedlist of scalarsinsidecurly brackets.
Whitespaceandthe=> operator(which is syntacticallyidenticalto thecomma)can
beusedto makehashassignmentslook neater.

• Thevalueof ahashitem whosekey is foo canbeaccessedby using
$hashname{foo}

• Hasheshaveno internalorder

• $_ is aspecialvariablewhich is thedefault argumentfor many Perlfunctionsand
operators

• Thespecialarray@ARGVcontainsall commandline parameterspassedto thescript

• Thespecialhash%ENVcontainsinformationabouttheuser’senvironment.
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5.1. In this chapter ...
In this chapter, we look at someof theoperatorsandfunctionswhichcanbeusedto
manipulatedatain Perl.In particular, we look at operatorsfor arithmeticandstring
manipulation,andmany kindsof functionsincludingfunctionsfor scalarandlist
manipulation,morecomplex mathematicaloperations,typeconversions,dealingwith
files,etc.

5.2. What are operator s and functions?
Operatorsandfunctionsareroutinesthatarebuilt into thePerllanguageto do stuff.

Thedifferencebetweenoperatorsandfunctionsin Perlis a very tricky subject.There
areacoupleof waysto tell thedifference:

• Functionsusuallyhaveall theirparameterson theright handside

• Operatorscanactin muchmoresubtleandcomplex waysthanfunctions

• Look in thedocumentation- if it’ s in perldoc perlop, it’ sanoperator;if it’ s in
perldoc perlfunc, it’ sa function.Otherwise,it’ sprobablyasubroutine.

Theeasiestway to explainoperatorsis to just diveon in, soherewego:

5.3. Operator s
Therearelists of all theavailableoperators,andwhatthey eachdo,on pages76-94of
theCamel.Precedenceandassociativity arealsocoveredthere.
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5.3.1. Arithmetic operator s
Arithmetic operatorscanbeusedto performarithmeticoperationson variablesor
constants.Thecommonlyusedonesare:

Table 5-1.Arithmetic operators

Operator Example Description

+ $a + $b Addition

- $a - $b Subtraction

* $a * $b Multiplication

/ $a / $b Division

% $a % $b Modulus(remainderwhen
$a is divided by $b,

eg 11 % 3 = 2)

** $a ** $b Exponentiation($a to

the power of $b)

Justlike in C, therearesomeshortcut arithmeticoperators:

$a += 1; # same as $a = $a + 1
$a -= 3; # same as $a = $a - 3
$a *= 42; # same as $a = $a * 42

(In fact,you canextrapolatetheabovewith justaboutany operator- seepage17 of the
Camelfor moreaboutthis)

You canalsouse$a++ and$a---- if you’re familiar with suchthings.++$a and
----$a arealsovalid, but they dosomeslighty differentthingsandyou won’t need
themtoday(but youcanreadaboutthemon pages17 to 18of theCamelif youare
sufficiently interested).
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5.3.2. String operator s
Justaswecanaddandmultiply numbers,wecanalsodo similar thingswith strings:

Table 5-2.String operators

Operator Example Description

. $a . $b Concatenation(puts$a

and $b together as

one string)

x $a x $b Repeat(repeat$a $b

times --- eg "foo" x

3 gives us

"foofoofoo"

There’s moreabouttheconcatenationoperatoranthetopof page16 of theCamel.

5.3.3. Exercises

1. Calculatethecostof 18widgetsat $37.00eachandprint theanswer(Answer:
exercises/answers/widgets.pl )

2. Printouta line of dasheswithout usingmorethanonedashin your code(except
for the-w ). (Answer:exercises/answers/dashes.pl )

3. Useexercises/operate.pl to practiceusingarithmeticandstringoperators.

5.3.4. File operator s
Wecanusefile testoperatorsto testvariousattributesof filesanddirectories:
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Table 5-3.File testoperators

Operator Example Description

-e -e $a Exists- doesthefile exist?

-r -r $a Readable- is thefile
readable?

-w -w $a Writable- is thefile
writable?

-d -d $a Directory- is it adirectory?

-f -f $a File - is it a normalfile?

-T -T $a Text - is thefile a text file?

Thereareexamplesof thesein useon pages19-20of theCamel.Thereis acomplete
list of thefile operatorsin theCamelon page85.Therearelots!

5.3.5. Other operator s
You’ll encounterall kindsof otheroperatorsin yourPerlcareer, andthey’reall
describedin theCamelfrom page76onwards.We’ll cover themasthey become
necessaryto us-- you’vealreadyseenoperatorssuchastheassignmentoperator(=),
the=> operatorwhich behavesabit like thecommaoperator, andsoon.

While we’rehere,let’s justmentionwhat"unary" and"binary" operatorsare.

A unaryoperatoris onethatonly needssomethingon onesideof it, like thefile
operatorsor theautoincrement(++) operator.

A binaryoperatoris onethatneedssomethingoneithersideof it, suchastheaddition
operator.

A trinary operatoralsoexists,but wedon’t dealwith it in this course.C programmers
will probablyalreadyknow aboutit, andcanuseit if they want.
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5.4. Functions
A functionis likeanoperator- andin factsomefunctionsdoubleasoperatorsin certain
conditions- but with thefollowing differences:

• longernames

• cantakeany kindsof arguments

• argumentsalwayscomeafter thefunctionname

Theonly realway to tell whethersomethingis a functionor anoperatoris to checkthe
perlop andperlfunc manualpagesandseewhich it appearsin.

There’s anintroductionto functionson page8 of theCamel,labeled’Verbs’.

5.4.1. Types of arguments
Functionstypically take thefollowing kind of arguments:

SCALAR -- Any scalarvariable- 42, "foo" , or $a

LIST -- Any namedor unnamedlist (rememberthatanamedlist is anarray)

ARRAY -- A namedarray;usuallyresultsin thearraybeingmodified

HASH -- Any namedor unnamedhash

PATTERN -- A patternto matchon - we’ll talk moreabouttheselateron, in Regular
Expressions

FILEHANDLE -- A filehandleindicatingafile thatyou’veopenedor oneof the
pseudo-filesthatis automaticallyopened,suchasSTDIN, STDOUT, andSTDERR

Thereareothertypesof arguments,but you’renot likely to needto dealwith themin
this module.

In chapter3 of theCamel(startingonpage141)you’ll seehow thedocumentation
describeswhatkind of argumentsa functiontakes.
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5.4.2. Return values
Justasa functioncantakeargumentsof variouskinds,they canreturnvariousthings
for you to use- thoughthey don’t have to, andyoudon’t have to usethemif youdon’t
want.

If a functionreturnsascalar, andwewantto useit, wecansaysomethinglike:

my $age = 29.75;
my $years = int($age);

and$years will beassignedthereturnedvalueof the int() functionwhengiventhe
argument$age - in this case,29,sinceint() truncatesinsteadof rounding.

If we justwantedto do somethingto a variableanddidn’t carewhatvaluewas
returned,wecouldjust say:

my $input = <STDIN>;
chomp($input);

While we’reat it, you shouldalsoknow thatthebracketson functionsareoptionalif
it’ snot likely to causeconfusion.What’s likely to causeconfusionvariesfrom one
personto thenext, but it’ saprettysafebetto usebracketsasmuchaspossiblewhen
you’restartingout,andthendropthemoff if youseethatotherpeopleareusuallydoing
it. Seriously. You canlearna lot aboutPerlstyleby looking at otherpeople’scode,
especiallycodefoundonCPAN or givenasexamplesin Perlbooks,newsgroups,etc.

5.5. More about conte xt
Many differentfunctionsandoperatorsbehavedifferentlydependingon whether
they’recalledin scalarcontext or list context. Eachonewill benotedin its
documentation,eitherin theCamelor in themanualpages.

HerearesomePerloperatorsandfunctionsthatcareaboutcontext:
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Table 5-4.Context-senstive functions

What? Scalar conte xt List conte xt

reverse() Reversescharactersin a
string

Reversestheorderof the
elementsin anarray

each() Returnsthenext key in a
hash

Returnsa two-elementlist
consistingof thenext key
andvaluepair in ahash

gmtime() and

localtime()

Returnsthetimeasastring
in commonformat

Returnsa list of second,
minute,hour, day, etc

keys() Returnsthenumberof keys
(andhencethenumberof
elements)in ahash

Returnsa list of all thekeys
in ahash

readdir() Returnsthenext filenamein
adirectory, or undefif there
arenomore

Returnsa list of all the
filenamesin adirectory

Therearemany othercaseswhereanoperationvariesdependingon context. Take a
look at thenoteson context at thestartof perldoc perlfunc to seetheofficial guideto
this: "anythingyouwant,exceptconsistency".

You canalsouseperldoc -f functionname to getthedocumentationfor just a
singlefunction.

5.6. Some easy functions
Startingonpage143of theCamelbook,thereis a list of everysinglePerlfunction,
their arguments,andwhatthey do.
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5.6.1. String manipulation

5.6.1.1. Finding the length of a string

Thelengthof astringcanbefoundusingthe length() function:

#!/usr/bin/perl -w

use strict;

my $string = "This is my string";
print length($string);

5.6.1.2. Case conversion

You canconvertPerlstringsfrom uppercaseto lowercase,or viceversa,usingthe
lc() anduc() functions,respectively.

#!/usr/bin/perl -w

print lc("Hello, World!"); # prints "hello, world!"
print uc("Hello, World!"); # prints "HELLO, WORLD!"

The lcfirst() anducfirst() functionscanbeusedto changeonly thefirst letter
of astring.

#!/usr/bin/perl -w

print lcfirst("Hello, World!"); # prints "hello, World!"
print lcfirst(uc("Hello, World!")); # prints "hELLO, WORLD!"

Noticehow, in thelastline of theexampleabove,the lcfirst() operateson theresult
of theuc() function.
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5.6.1.3. chop() and chomp()

Thechop() functionremovesthelastcharacterof astringandreturnsthatcharacter.

#!/usr/bin/perl -w

use strict;

my $char = chop("Hello"); # $char is now equal to "o"

my $string = "Goodbye";

$char = chop $string;
print $char . "\n"; # "e"
print $string . "\n"; # "Goodby"

Thechomp() workssimilarly, but only removesthelastcharacterif it is anewline.
This is veryhandyfor removing extraneousnewlinesfrom userinput.

5.6.1.4. String substitutions with substr()

Thesubstr() functioncanbeusedto returnaportionof astring,or to changea
portionof astring.

#!/usr/bin/perl -w

use strict;

my $string = "Hello, world!";
print substr($string, 0, 5); # prints "Hello"

substr($string, 0, 5) = "Greetings";
print $string; # prints "Greet-
ings, world!"
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5.6.2. Numeric functions
Therearemany numericfunctionsin Perl,includingtrig functionsandfunctionsfor
dealingwith randomnumbers.Theseinclude:

• abs() (absolutevalue)

• cos() , sin() , andatan2()

• exp() (exponentiation)

• log() (logarithms)

• rand() andsrand() (randomnumbers)

• sqrt() (squareroot)

5.6.3. Type conversions
Thefollowing functionscanbeusedto forcetypeconversions(if you really need
them):

• oct()

• int()

• hex()

• chr()

• ord()

• scalar()
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5.6.4. Manipulating lists and arrays

5.6.4.1. Stacks and queues

Stacksandqueuesarespecialkindsof lists.

A stackcanbethoughtof likea stackof paperon adesk.Thingsareputontothetopof
it, andtakenoff thetopof it.

A queue,on theotherhand,hasthingsaddedto theendof it andtakenoutof thestart
of it. Queuesarealsoreferredto as"FIFO" lists (for "First In, First Out").

Wecansimulatestacksandqueuesin Perlusingthefollowing functions:

• push() -- additemsto theendof a list

• pop() -- remove itemsfrom theendof a list

• shift() -- remove itemsfrom thestartof a list

• unshift() -- additemsto thestartof a list

A queuecanbecreatedby push ing itemsontotheendof a list andshift ing themoff
thefront.

A stackcanbecreatedby push ing itemson theendof a list andpopping themoff.

5.6.4.2. Sor ting lists

Thesort() function,whenusedona list, returnsasortedversionof thatlist. It does
not sortthelist in place.

Thereverse() function,whenusedon a list, returnsthelist in reverseorder. It does
not reversethelist in place.

#!/usr/bin/perl -w

my @list = ("a", "z", "c", "m");
my @sorted = sort(@list);
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my @reversed = reverse(sort(@list));

5.6.4.3. Conver ting lists to strings, and vice versa

The join() functioncanbeusedto join togethertheitemsin a list into onestring.
Conversely, split() canbeusedto split astringinto elementsfor a list.

5.6.5. Hash processing
Thedelete() functiondeletesanelementfrom ahash.

Theexists() functiontells you whethera certainkey existsin ahash.

Thekeys() andvalues() functionsreturnlists of thekeysor valuesof ahash,
respectively.

5.6.6. Reading and writing files
Theopen() functioncanbeusedto opena file for readingor writing. Theclose()

functionclosesafile afteryou’redonewith it.

5.6.7. Time
The time() functionreturnsthecurrenttime in Unix format(thatis, thenumberof
secondssince1 Jan1970).

Thegmtime() andlocaltime() functionscanbeusedto getamorefriendly
representationof thetime,eitherin GreenwichMeanTimeor thelocal timezone.Both
canbeusedin eitherscalaror list context.
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5.6.8. Exercises
Theseexercisesrangefrom easyto difficult. Answersareprovidedin theexercises
directory(filenamesaregivenwith eachexercise).

1. Createascalarvariablecontainingthephrase"There’s morethanoneway to do it"
thenprint it out in all upper-case(Answer:exercises/answers/tmtowtdi.pl )

2. Printa randomnumber

3. Printa randomitemfrom anarray(Answer:exercises/answers/quotes.pl )

4. Printout thethird characterof aword enteredby theuserasanargumenton the
commandline (There’s astarterscriptin exercises/thirdchar.pl andthe
answer’s in exercises/answers/thirdchar.pl )

5. Printout thedatefor aweekago(theanswer’s in
exercises/answers/lastweek.pl

6. Printouta sentencein reverse

a.reversethewholesentence

b. reversejust thewords

(Answer:exercises/answers/reverse.pl )

5.7. Chapter summar y

• Perloperatorsandfunctionscanbeusedto manipulatedataandperformother
necessarytasks

• Thedifferencebetweenoperatorsandfunctionsis blurred;mostcanbehave in either
way
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• Chapter3 of yourCamelbook,perldoc perlop, perldoc perlfunc, andperldoc -f
functionname canbeusedto find outdetailedinformationaboutoperatorsand
functions.

• Functionscanacceptargumentsof variouskinds

• Functionsmayreturnscalars,listsetc

• Returnvaluesmaydiffer dependingon whethera functionis calledin scalaror list
context
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6.1. In this chapter ...
In this section,we look at Perl’s variousconditionalconstructsandhow they canbe
usedto provideflow controlto our Perlprograms.We alsolearnaboutPerl’s meaning
of Truthandhow to testfor truth in variousways.

6.2. What is a bloc k?
Thesimplestblock is asinglestatement,for instance:

print "Hello, world!\n";

Sometimesyou’ll wantseveralstatementsto begroupedtogetherlogically. That’swhat
wecall ablock.A block canbeexecutedeitherin responseto someconditionbeing
met,or asanindependentchunkof codethat’sgivenaname.

Blocksalwayshavecurly brackets( { and} ) aroundthem.In C andJava,curly
bracketsareoptionalin somecases- not soin Perl.

{
$fruit = "apple";
$howmany = 32;
print "I’d like to buy $howmany $fruit" . "s.\n";

}

You’ll noticethatthebodyof theblock is indentedfrom thebrackets;this is to improve
readability. Makea habitof doingit.

TheCamelbookrefersto blockswith curly bracesaroundthemasBLOCKs(in
capitals).It discussesthemon page97.
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6.2.1. Scope
Somethingthatneedsmentioningagainat this point is theconceptof variablescoping.
You will recallthatweusethemy functionto declarevariableswhenwe’reusingthe
strict pragma.Themy alsoscopesthevariablessothatthey arelocal to thecurrent
block

#!/usr/bin/perl -w

use strict;

my $a = "foo";

{ # start a new block
my $a = "bar";
print "$a\n"; # prints bar

}

print $a; # prints foo

Now, ontothesituationsin whichwe’ll encounterblocks.

6.3. What is a conditional statement?
A conditionalstatementis onewhich allowsusto testthetruthof somecondition.For
instance,wemightsay"If theticket priceis lessthantendollars..."or "While thereare
still ticketsleft..."

You’vealmostcertainlyseenconditionalstatementsin otherprogramminglanguages,
sowe’ll just assumethatyougetthegeneralidea.

Perl’s conditionalstatementsarelistedandexplainedonpages95-106of theCamel.
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6.4. What is truth?
Conditionalstatementsinvariablytestwhethersomethingis trueor not.Perlthinks
somethingis trueif it doesn’t evaluateto zero(0), anemptystring("" ), or undefined.

42 # true
0 # false
"0" # false, because perl switches it to a num-
ber when it

# needs to
"wibble" # true
$new_variable # false (if we haven’t set it to anything, it’s

# undefined)

TheCameldiscussesPerl’s ideaof truth onpages20-21,includingsomeoddcases.

6.5. Comparison operator s
Wecancomparethings,andfind outwhetherourcomparisonstatementis trueor not.
Theoperatorsweusefor thisare:

Table 6-1.Comparison operators

Operator Example Meaning

== $a == $b Equality(sameasin C and
otherC-like languages)

!= $a != $b Inequality(again,C-like)

< $a < $b Lessthan

> $a > $b Greaterthan

<= $a <= $b Lessthanor equalto

>= $a >= $b Greaterthanor equalto

If we’recomparingstrings,weusea slightly differentsetof comparisonoperators,as

65



Chapter6. Conditionalconstructs

follows:

Table 6-2.String comparisonoperators

Operator Meaning

eq Equality

ne Inequality

lt Lessthan(in "asciibetical"order)

gt Greaterthan

le Lessthanor equalto

ge Greaterthanor equalto

Someexamples:

69 > 42 # true
"0" == 3 - 3 # true
’apple’ gt ’banana’ # false; apple is alphabeti-
cally before

# banana
1 + 2 == "3com" # true -
3com is evaluated in numeric

# context be-
cause we used == not eq

Assigningundef to avariablenameundefinesit again,asdoesusingtheundef

functionwith thevariable’snameasits argument.

6.5.1. Existence and Defined-ness
Wecanalsocheckwhetherthingsaredefined(somethingis definedwhenit’ shada
valueassignedto it), or whetheranelementof ahashexists.
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To find out if somethingis defined,usePerl’s defined function.You can’t just usethe
nameof thevariablebecausethevariablecanbedefinedanstill evaluateto false- for
example,if youassignit thevalue0.

$skippy = "bush kangaroo";
if (defined($skippy)) {

print "Skippy is defined.\n";
} else {

print "Skippy is undefined.\n";
}

Thedefined functionis describedin theCamelonpage155.

To find out if anelementof ahashexists,usetheexists function:

my %animals = (
"Skippy" => "bush kangaroo",
"Flipper" => "faster than lighting",

);

if (exists($animals{"Blinky Bill"}) {
print "Blinky Bill exists.\n";

} else {
print "Blinky Bill doesn’t exist.\n";

}

There’s abit of explanationof thedifferencebetweenahashkey "existing" andbeing
"defined"onpage164of theCamel.

Onelastquick exampleto clarify existence,definednessandtruth:

my %miscellany = (
"apple" => "red", # exists, de-

fined, true
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"howmany" => 0, # exists, de-
fined, false

"koala" => undef, # exists, unde-
fined, false
);

if (exists($miscellany("wombat")) { # doesn’t exist
print "Wombat exists\n";

} else {
print "We have no wom-

bats here.\n"; # this will happen
}

6.5.2. Boolean logic operator s
Booleanlogic operatorscanbeusedto combinetwo or morePerlstatements,eitherin a
conditionaltestor elsewhere.

Theshortcircuit operatorscomein two flavours:line noise,andEnglish.Both do
similar thingsbut havedifferentprecedence.Thiscausesgreatconfusion.Therearetwo
waysof avoiding this: uselots of brackets,or readpage89 of theCamelbookvery,
verycarefully.

Alright, if you insist:and andor operatorshavevery low precendence(i.e. they will be
evaluatedafterall theotheroperatorsin thecondition)whereas&&and|| havequite
highprecedenceandmayrequireparenthesesin theconditionto make it clearwhich
partsof thestatementareto beevaluatedfirst.

Table 6-3.Booleanlogic operators

English-like C-style Example Result
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English-like C-style Example Result

and && $a && $b Trueif both$a and

$b are true;

acts on $a then

if $a is true,

goes on to act

on $b.

or || $a || $b Trueif eitherof $a

and $b are true;

acts on $a then

if $a is false,

goes on to act

on $b.

Here’s how you canusethemto combineconditionsin a test:

$a = 1;
$b = 2;

$a == 1 and $b == 2 # true
$a == 1 or $b == 5 # true
$a == 2 or $b == 5 # false
($a == 1 and $b == 5) or $b == 2 # true (parenthe-
sized expression

# evaluated first)

6.5.3. Using boolean logic operator s as shor t cir cuit
operator s

Theseoperatorsaren’t just for combiningtestsin conditionalstatements--- they canbe
usedto combineotherstatementsaswell.

Here’s a real,workingexampleof the || shortcircuit operator:
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open(INFILE, "input.txt") || die("Can’t open input file: $!");

Whatis it doing?

Theopen() functioncanbefoundon page191of theCamel,if you wantto look at
how it works.

The&& operatoris lesscommonlyusedoutsideof conditionaltests,but is still very
useful.Its meaningis this: If thefirst operandreturnstrue,thesecondwill alsohappen.
As soonasyougeta falsevaluereturned,theexpressionstopsevaluating.

($day eq ’Friday’) && print "Have a good weekend!\n";

Thetyping savedby theaboveexampleis notnecessarilyworth thelossin readability,
especiallyasit couldalsohavebeenwritten:

print "Have a good weekend!\n" if $day eq ’Friday’;

if ($day eq ’Friday’) {
print "Have a good weekend!\n";

}

...orany of adozenotherways.That’s right, there’s morethanoneway to do it.

Themostcommonusageof theshortcircuit operators,especially|| (or or ) is to trap
errors,suchaswhenopeningfilesor interactingwith theoperatingsystem.

Shortcircuit operatorsarecoveredfrom page89 of theCamelbook.

6.6. Types of conditional constructs
You’ll havenoticedthatwesnuckin somethingnew in thelastsection-- the if

construct.It probablydidn’t surpriseyoumuch- you’ll haveseensomethingsimilar in
just abouteveryprogramminglanguage.(Bonuspointswill not begivenfor naming
programminglanguageswhichhaveno"if" construct.)
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6.6.1. if statements
The if constructgoeslike this:

if (conditional statement) {
BLOCK

} elsif (conditional statement) {
BLOCK

} else {
BLOCK

}

Both theelsif andelse partsof theaboveareoptional,andof courseyoucanhave
morethanoneelsif . elsif is alsospeltdifferentlyto otherlanguages’equivalents-
C programmersshouldtakeespecialnoteto notuseelse if .

If you’re testingfor somethingnegative,it cansometimesmakesenseto usethe
similar-but-oppositeconstruct,unless .

unless (conditional statement) {
BLOCK

}

Thereis nosuchthing asan"elsunless"(thankthegods!),andif you find yourself
usinganelse with unless thenyou shouldprobablyhavewritten it asan if testin
thefirst place.

There’s alsoashorthand,andmoreEnglish-like,way to useif andunless :

print "We have apples\n" if $apples;
print "Yes, we have no bananas\n" unless $bananas;

6.6.2. while loops
Wecanrepeatablockwhile agivenconditionis true:

while (conditional statement) {
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BLOCK
}

while ($hunger) {
print "Feed me!\n";
$hunger--;

}

Thelogicaloppositeof this is the"until" construct:

until ($full) {
print "Feed me!\n";
$full++;

}

6.6.3. for and foreac h
Perlhasa for constructidenticalto C andJava:

for ($count = 0; $count <= $enough; $count++) {
print "Had enough?\n";

}

However, sinceweoftenwantto loop throughtheelementsof anarray, wehavea
special"shortcut"loopingconstructcalledforeach , which is similar to theconstruct
availablein someUnix shells.Comparethefollowing:

# using a for loop

for ($i = 0; $i <= $#array; $i++) {
print $array[$i] . "\n";

}

# using foreach

foreach (@array) {
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print "$_\n";
}

Therearesomeexamplesof foreachin exercises/foreach.pl

foreach(n..m) can be used to automatically generate a list of
numbers between n and m.

Wecanloop throughhasheseasilytoo,usingthekeys functionto returnthekeysof a
hashasanlist thatwecanuse:

foreach $key (keys %monthdays) {
print "There are $monthdays{$key} days in $key.\n";

}

We’ll look at hashfunctionslater.

6.6.4. Exercises

1. Setavariableto anumericvalue,thencreatean if statementasfollows:

a. If thenumberis lessthan3, print "Toosmall"

b. If thenumberis greaterthan7, print "Toobig"

c. Otherwise,print "Justright"

2. Settwo variablesto yourfirst andlastnames.Usean if statementto print out
whicheverof themcomesfirst in thealphabet.
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3. Usea while loop to print outanumberedlist of theelementsin anarray

4. Now do it with a foreach loop

5. Now do it with ahash,printing out thekeysandvaluesfor eachitem(hint: look up
thekeys functionin yourCamelbook)

Answersaregivenin exercises/answers/loops.pl

6.7. Practical uses of while loops: taking input
from STDIN

STDIN is thestandardinputstreamfor any Unix program.If aprogramis interactive,it
will take input from theuservia STDIN. Many Unix programsacceptinput from
STDIN via pipesandredirection.For instance,theUnix cat utility printsout any file it
hasredirectedto its STDIN:

% cat < hello.pl

Unix alsohasSTDOUT(thestandardoutput)andSTDERR(whereerrorsareprinted
to).

WecangetaPerlscriptto take input from STDIN (standardinput)anddo thingswith it
by usingtheline inputoperator, which is asetof anglebracketswith thenameof a
filehandlein betweenthem:

my $user_input = <STDIN>;

Theaboveexampletakesa singleline of input from STDIN. Theinput is terminatedby
theuserhitting Enter. If wewantto repeatedlytake input from STDIN, wecanusethe
line inputoperatorin a while loop:

#!/usr/bin/perl -w

while ($_ = <STDIN>) {
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# do some stuff here, if you want...
print; # remember that print takes $_ as its de-

fault argument
]

Convenientlyenough,thewhile statementcanbewrittenmoresuccinctly, becausein
thesecircumstances,theline input operatorassignsto $_ by default:

while (<STDIN>) {
print;

}

Betteryet, thedefault filehandleusedby theline input operatoris STDIN, sowecan
shortentheaboveexampleyet further:

while (<>) {
print;

}

As always,there’s morethanoneway to do it.

Theaboveexamplescript(which is availablein yourdirectoryas
exercises/cat.pl ) will basicallyperformthesamefunctionastheUnix cat
command;thatis, print out whatever’sgivento it throughSTDIN.

Try runningthescriptwith no arguments.You’ll have to typesomestuff in, line by
line, andtypeCTRL -D (a.k.a.̂ D) whenyou’re readyto stop.^D indicatesend-of-file
(EOF)onmostUnix systems.

Now try giving it afile by usingtheshellto redirectits own sourcecodeto it:

perl exercises/cat.pl < exercises/cat.pl

Thisshouldmake it print out its own sourcecode.
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6.8. Named bloc ks
Blockscanbegivennames,thus:

#!/usr/bin/perl -w

LINE: while (<STDIN>) {
...

}

By tradition,thenamesof blocksarein uppercase.Thenameshouldalsoreflectthe
typeof thingyou areiteratingover -- in this case,a line of text from STDIN.

6.9. Breaking out of loops
You canbreakoutof loopsusingnext , last andsimilarstatements.

#!/usr/bin/perl -w

LINE: while (<STDIN>) {
chomp; # remove newline
next LINE if $_ eq ”; # skip blank lines
last LINE if lc($_) eq ’q’; # quit

}

TheLINE indicatingtheblock to breakoutof is optional(it defaultsto thecurrent
smallestloop),but canbeveryusefulwhenyouwish to breakoutof a loophigherup
thechain:

#!/usr/bin/perl -w

LINE: while (<STDIN>) {
chomp; # re-

move newline
next LINE if $_ eq ”; # skip blank lines
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# we split the line into words and check all of them
foreach (split $_) {

last LINE if lc($_) eq ’quit’; # quit
}

}

6.10. Chapter summar y

• A block in Perl is aseriesof statementsgroupedtogetherby curly brackets.Blocks
canbeusedin conditionalconstructsandsubroutines.

• A conditionalconstructis onewhich executesstatementsbasedon thetruthof a
condition

• Truth in Perlis determinedby testingwhethersomethingis NOT any of: numeric
zero,thenull string,or undefined

• The if - elsif - else conditionalconstructcanbeusedto performcertain
actionsbasedon thetruthof acondition

• Thewhile , for , andforeach constructscanbeusedto repeatcertainstatements
basedon thetruthof acondition.

• A commonpracticaluseof thewhile loop is to readeachline of afile.

• BlocksmaybenamedusingtheNAME:convention

• Youcanbreakoutof blocksusingnext , last andsimilarstatements
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7.1. In this chapter ...
In this chapter, we look at subroutinesandhow they canbeusedto simplify your code.

7.2. Intr oducing subr outines
If youhavea longPerlscript,you’ll probablyfind thattherearepartsof thescriptthat
you wantto breakout into subroutines.In particular, if you haveasectionof code
which is repeatedmorethanonce,it’ sbestto make it asubroutineto saveon
maintenance(and,of course,linecount).

A subroutineis basicallya little self-containedmini-programin theform of block
which hasa name,andcantakeargumentsandreturnvalues:

# the general case

sub name {
BLOCK

}

# the specific case

sub print_headers {
print "Programming Perl, 2nd ed\n";
print "by\n";
print "Larry Wall et al.\n";

}
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7.3. Calling a subr outine
A subroutinecanbecalledin eitherof thefollowing ways:

&print_headers;
print_headers();

If (for somereason)you’vegota subroutinethatclasheswith a reservedfunctionor
something,you will needto prefixyour functionnamewith & (ampersand)to be
perfectlyclear. You shouldavoid doingthis anyway;overloadingbuilt-in functionscan
causemoreconfusionthanit’ sworth.

Thereareothertimeswhenyou needto useanampersandon yoursubroutinename,
suchaswhena functionneedsaSUBROUTINE typeof parameter, or whenmakingan
anonymoussubroutinereference.

7.4. Passing arguments to a subr outine
You canpassargumentsto asubroutineby includingthemin thebracketswhenyou
call it. Theargumentsendup in anarraycalled@_which is only visible insidethe
subroutine.

print_headers("Programming Perl, 2nd ed", "Larry Wall et al");

# we can also pass variables to a subroutine by name...
my $fiction_title = "Lord of the Rings";
my $fiction_author = "J.R.R. Tolkein";
print_headers($fiction_title, $fiction_author);

sub print_headers {
my ($title, $author) = @_;
print "$title\n";
print "by\n";
print "$author\n";

}
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You cantakeany numberof scalarsin asarguments- they’ ll all endup in @_in the
sameorderyougave them.

You couldalsouse$title = shift; $author = shift; to getthesameresult.
Seetheentryfor shift on page215of theCamelbook.

7.5. Returning values from a subr outine
To returnavaluefrom asubroutine,simplyusethereturn function.

sub print_headers {
my ($title, $author) = @_;
return "$title\nby\n$author\n\n";

}

sub sum {
my $total;
foreach (@_) {

$total = $total + $_;
}
return $total;

}

You canalsoreturnlists from your subroutine:

# subroutine to return the first three arguments passed to it
sub firstthree {

return @_[0..2];
}

my @three_items = firstthree("x", "y", "z", "a", "b");
# sets @three_items to ("x", "y", "z");
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7.6. Exercises

1. Write asubroutinewhichprintsout its first argument

2. Modify theabovesubroutineto alsoprint out thelastargument

3. Now changeit to comparethefirst andlastargumentsandreturntheonewhich is
numericallylarger(you’ll wantto usean if statementfor that)

7.7. Chapter summar y

• A subroutineis anamedblock whichcanbecalledfrom anywherein yourPerl
program

• Subroutinescanacceptparameters,which areavailablevia thespecialarray@_

• Subroutinescanreturnscalaror list values.
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8.1. In this chapter ...
In this chapterwebegin to explorePerl’spowerful regularexpressioncababilities,and
useregularexpressionsto performmatchingandsubstitutionoperationson text.

8.2. What are regular expressions?
Theeasiestway to explain this is by analogy. You will probablybefamiliarwith the
conceptof matchingfilenamesunderDOSandUnix by usingwildcards- *.txt or
/usr/local/* for instance.Whenmatchingfilenames,anasteriskcanbeusedto
matchany numberof unknown characters,andaquestionmarkmatchesany single
character. Therearealsolesswell-known filenamematchingcharacters.

Regularexpressionsaresimilar in thatthey usespecialcharactersto matchtext. The
differencesarethatany kind of text canbematched,andthatthesetof special
charactersis different.

Regularexpressionsarealsoknown asREs,regexes,andregexps.

If you have a mathematical background, you may like to think of a
regexp as a definition of a set of strings. For instance, a regexp may describe the
set of all strings which begin with the letter "a".
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8.3. Regular expression operator s and
functions

8.3.1. m/PATTERN/ - the matc h operator
Themostbasicregularexpressionoperatoris thematchingoperator, m/PATTERN/.

• Workson $_ by default.

• In scalarcontext, returnstrue(1) if thematchsucceeds,or false(theemptystring)if
thematchfails.

• In list context, returnsa list of any partsof thepatternwhich areenclosedin
parentheses.If thereareno parentheses,theentirepatternis treatedasif it were
parenthesized.

• Themis optionalif youuseslashesasthepatterndelimiters.

• If youusethemyoucanuseany delimiteryou like insteadof theslashes.This is
veryhandyfor matchingonstringswhichcontainslashes,for instancedirectory
namesor URLs.

• Usingthe /i modifieron theendmakesit caseinsensitive.

while (<>) {
print if m/foo/; # prints if a line con-

tains "foo"
print if m/foo/i; # prints if a line con-

tains "foo", "FOO", etc
print if /foo/i; # ex-

actly the same; the m is optional
print if m!http://!; # using ! as an alterna-

tive delimiter
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8.3.2. s/PATTERN/REPLACEMENT/ - the substitution
operator

This is thesubstitutionoperator, andcanbeusedto find text whichmatchesa pattern
andreplaceit with somethingelse.

• Workson $_ by default.

• In scalarcontext, returnsthenumberof matchesfoundandreplaced.

• In list context, behavesthesameasin scalarcontext andreturnsthenumberof
matchesfoundandreplaced.

• Youcanuseany delimiteryou want,thesameasthem// operator.

• Using /g on theendof it matchesglobally, otherwisematches(andreplaces)only
thefirst instanceof thepattern.

• Usingthe /i modifiermakesit caseinsensitive.

# fix some misspelt text

while (<>) {
s/freind/friend/g;
s/teh/the/g;
s/jsut/just/g;
print;

}

Theaboveexamplecanbefoundin exercises/spellcheck.pl .

8.3.3. Binding operator s
If wewantto usem// or s/// to operateon somethingotherthan$_ weneedto use
bindingoperatorsto bind thematchto anotherstring.
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Table 8-1.Binding operators

Operator Meaning

=~ Trueif thepatternmatches

!~ Trueif thepatterndoesn’t match

print "Please enter your homepage URL: ";
my $url = <STDIN>;
if ($url =~ /geocities/) {

print "Ahhh, I see you have a geocities homepage!\n";
}

8.4. Metacharacter s
Thespecialcharactersweusein regularexpressionsarecalledmetacharacters, because
they arecharactersthatdescribeothercharacters.

8.4.1. Some easy metac haracter s

Table 8-2.Regular expressionmetacharacters

Metacharacter(s) Matches...

^ Startof string

$ Endof string

. Any singlecharacterexcept\n (though

special things can happen in

multiline mode)
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Metacharacter(s) Matches...

\n Newline (subtlydifferentto $ - when

working in multiline mode, there

may be newlines embedded in the

multiline string you’re working

with.

\t Matchesa tab

\s Any whitespacecharacter, suchasspaceor
tab

\S Any non-whitespacecharacter

\d Any digit (0 to 9)

\D Any non-digit

\w Any "word" character- alphanumericplus
underscore(_)

\W Any non-word character

\b A word break- thezero-lengthpoint
betweenaword character(asdefined
above)andanon-word character.

Theseandothermetacharactersareall outlinedin chapter2 of theCamelbookandin
theperlre manpage- typeperldoc perlr e to readit.

Any characterthatisn’t ametacharacterjust matchesitself. If youwantto matcha
characterthat’snormallyametacharacter, you canescapeit by precedingit with a
backslash

Somequickexamples:

# Perl regular expressions are usually found within slashes -
the
# matching operator/function which we will see soon.

/cat/ # matches the three characters
# c, a, and t in that order.

87



Chapter8. Regular expressions

/^cat/ # matches c, a, t at start of line
/\scat\s/ # matches c, a, t with spaces on

# either side
/\bcat\b/ # same as above, but won’t

# in-
clude the spaces in the text

# it matches

# we can interpolate variables just like in strings:

my $ani-
mal = "dog" # we set up a scalar variable
/$animal/ # matches d, o, g
/$animal$/ # matches d, o, g at end of line

/\$\d\.\d\d/ # matches a dol-
lar sign, then a

# digit, then a dot, then
# an-

other digit, then another
# digit, eg $9.99

8.4.2. Quantifier s
Whatif, in our lastexample,we’d wantedto say"Matchadollar, thenany numberof
digits, thenadot, thentwo moredigits"?Whatweneedarequantifiers.

Table 8-3.Regular expressionquantifiers

Quantifier Meaning

? 0 or 1

* 0 or more

+ 1 or more
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Quantifier Meaning

{n} matchexactlyn times

{n,} matchn or moretimes

{n,m} matchbetweenn andm times

8.4.3. Greediness
Regularexpressionsare,by default, "greedy".Thismeansthatany regularexpression,
for instance.* , will try to matchthebiggestthing it possiblycan.Greedinessis
sometimesreferredto as"maximalmatching".

To changethis behaviour, follow thequantifierwith aquestionmark,for example.*? .
This is sometimesreferredto as"minimal matching".

$string = "abracadabra";

/a.*a/ # greedy -- matches "abracadabra"
/a.*?a/ # not greedy -- matches "abra"

8.4.4. Exercises

1. Younow know enoughto work out thepriceexampleabove.Work it through.

2. Anotherexample:whatregularexpressionwouldmatchtheword "colour" with
eitherBritish or Americanspellings?

3. How canwematchany four-letterword?
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8.5. Grouping techniques

8.5.1. Character classes
A characterclasscanbeusedto find asinglecharacterthatmatchesany oneof agiven
setof characters.

Let’ssayyou’re looking for occurencesof theword "grey" in text, thenrememberthat
theAmericanspellingis "gray". Thewaywecando this is by usingcharacterclasses.
Characterclassesarespecifiedusingsquarebrackets,thus:/gr[ea]y/

Wecanalsousecharactersequencesby sayingthingslike [A-Z] or [0-9] . The
sequences\d and\w caneasilybeexpressedascharacterclasses:[0-9] and
[a-zA-Z0-9_] respectively.

Wecannegateacharacterclassby puttingacaretat thestartof it. That’s right, the
samecharacterthatweusedto matchthestartof theline. Larry Wall haswritten that
Perldoesanythingyou want-- unlessyou wantconsistency, andit hasalsobeensaid
thatconsistency is thehobgoblinof smallminds.Therefore,we’ll learnaboutthese
characterclassinconsistencies,learnto love them,andflatterourselvesthatwedo not
havesmallminds.

Herearesomeof thespecialrulesthatapplyinsidecharacterclasses.I makeno
guaranteethatthis is acompletelist; additionsarealwayswelcome.

• ^ at thestartof a characterclassnegatesthecharacterclass,ratherthanspecifying
thestartof a line.

• - specifiesa rangeof characters.

• $ . () \{\ * +} andothermetacharacterstakenliterally.

8.5.1.1. Exercises

Your trainerwill helpyou do thefollowing exercisesasagroup.
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1. How wouldwefind any word startingwith a letterin thefirst half of thealphabet,
or with X, Y, or Z?

2. Whatregularexpressioncouldbeusedfor any word thatstartswith lettersother
thanthoselistedin thepreviousexample.

3. There’salmostcertainlya problemwith theregularexpressionwe’ve just created-
canyouseewhatit might be?

8.5.2. Alternation
Theproblemwith characterclassesis thatthey only matchonecharacter. Whatif we
wantedto matchany of asetof longerstrings,likeasetof words?

Thewaywedo this is to usethepipesymbol| for alternation:

/cat|dog|budgie/ # matches any of our pets

Now wecomeup againstanotherproblem.If wewrite somethinglike:

/^cat|dog|budgie$/

...tomatchany of our petson a line by itself, whatwe’re actuallymatchingis: "thestart
of thestringfollowedby cat;or dog;or budgiefollowedby theendof thestring".This
is notwhatweoriginally intended.To fix this,weencloseour alternationin round
brackets:

/^(cat|dog|budgie)$/

# a simple matching program to get some email head-
ers and print them out

while (<>) {
print if /^(From|Subject|Date):\s/;

}
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Theaboveemailexamplecanbefoundin exercises/mailhdr.pl .

8.5.3. The concept of atoms
Roundbracketsbringusneatlyinto theconceptof atoms.Theword "atom"derives
from theGreekatomosmeaning"indivisible" (little did they know!). Whatweuseit to
meanis "somethingthatis achunkof regularexpressionin its own right" -- asopposed
to "somethingthatcanwipeout citieswith asingleblast".

Atomscanbearbritrarily createdby simplywrappingthingsin roundbrackets- handy
for indicatinggrouping,usingquantifiersfor thewholegroupat once,andfor
indicatingwhichbit(s)of amatchingfunctionshouldbethereturnedvalue(but we’ll
dealwith thatlater).

In theexampleabove,therearethreeatoms:

1. startof line

2. cator dogor budgie

3. endof line

How many atomsweretherein our dollarpricesexampleearlier?

Atomic groupingscanhavequantifiersattachedto them.For instance:

# match a consonant followed by a vowel twice in a row
# eg "tutu"
/([^aeiou][aeiou]){2}/

# match three or more words starting with "a" in a row
# eg "all angry animals"
/(\ba\w+\b\s*){3,}
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8.6. Exercises

1. Determinewhetheryournameappearsin astring(ananswer’s in
exercises/answers/namere.pl ).

2. Remove footnotereferences(like [1]) from sometext (see
exercises/footnote.txt for somesampletext, and
exercises/answers/footnote.pl for ananswer).

3. Split tab-separateddatainto anarraythenprint outeachelementusinga foreach

loop.

8.7. Chapter summar y

• Regularexpressionsareusedto performmatchesandsubstitutionson strings

• Regularexpressionscanincludemeta-characters(characterswith aspecialmeaning,
whichdescribesetsof othercharacters)andquantifiers

• Characterclassescanbeusedto specifyany singleinstanceof asetof characters

• Alternationmaybeusedto specifyany of asetof sub-expressions

• Thematchingoperatoris m/PATTERN/ andactson $_ by default

• Thesubstitutionoperatoris s/PATTERN/REPLACEMENT/andactson $_ by default

• Matchesandsubstitutionscanbeperformedonstringsotherthan$_ by usingthe=~

bindingoperator

• Functionssuchassplit() andgrep() useregularexpressionpatternsasoneof
theirarguments
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Chapter 9. Practical exercises
Thischapterprovidesyouwith somebroaderexercisesto testyour new Perlskills.
Eachexerciserequiresyou to useamixtureof variables,operators,functions,
conditionalandloopingconstructs,andregularexpressions.

Thereareno right or wronganswers.Remember, "There’sMore ThanOneWayTo Do
It."

1. Write asimplemenusystemwheretheuseris repeatedlyaskedto choosea
messageto displayor Q to quit.

a.Considercase-sensitivity

b. Handleerrorscleanly

2. Write a "chatterbox"programthatholdsaconversationwith theuserby matchings
patternsin theuser’s input.

3. Write aprogramthatgivesinformationaboutfiles.

a.usefile testoperators

b. offer to print thefile out if it’ sa text file

c. how will youcopewith files longerthanascreenful?
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Chapter 10. Conc lusion

10.1. What you’ ve learnt
Now you’vecompletedNetizen’s Introductionto Perlmodule,youshouldbeconfident
in yourknowledgeof thefollowing fields:

• Whatis Perl?Perl’s features;Perl’s mainuses;whereto find informationaboutPerl
online

• CreatingPerlscriptsandrunningthemfrom theUnix commandline, includingthe
useof the-w flag to enablewarnings

• Perl’s threemainvariabletypes:scalars,arraysandhashes

• Thestrict pragma,lexical scoping,andtheirbenefits

• Perl’s mostcommonoperatorsandfunctions,andtheiruse

• Perl’s conceptof truth; existenceanddefinednessof variables

• Conditionalandloopingconstructs:if , while , foreach andothers.

• Regularexpressions:thematchingandsubstitutionoperators;simplemetacharacters;
quantifiers;alternationandgrouping

10.2. Where to now?
To furtherextendyourknowledgeof Perl,you maylike to:

• Borrow or purchasethebookslistedin our "FurtherReading"section(below)

• Follow someof theURLs giventhroughoutthesecoursenotes,especiallytheones
marked"Readme"
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• InstallPerlon yourhomeor work computer

• PracticeusingPerlfrom dayto day

• JoinaPerlusergroupsuchasPerlMongers(http://www.pm.org/)

• Extendyour knowledgewith furtherNetizencoursessuchas:

• IntermediatePerl

• CGI Programmingin Perl

• Webenableddatabaseswith PerlandDBI

InformationaboutthesecoursescanbefoundonNetizen’swebsite
(http://netizen.com.au/services/training/).A diagramof Netizen’scoursesandthe
careersthey canleadto is includedwith thesetrainingmaterials.

10.3. Fur ther reading

• ThePerlhomepage(http://www.perl.com/)

• ThePerlJournal(http://www.tpj.com/)

• Perlmonth(http://www.perlmonth.com/)(onlinejournal)

• PerlMongersPerlusergroups(http://www.pm.org/)
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Appendix A. Unix cheat sheet
A brief run-down for thosewhoseUnix skills arerusty:

Table A-1. Simple Unix commands

Action Command

Changeto homedirectory cd

Changeto directory cd directory

Changeto directoryabovecurrent
directory

cd ..

Show currentdirectory pwd

Directorylisting ls

Wide directorylisting, showing hidden
files

ls -al

Showing file permissions ls -al

Makingafile executable chmod +x filename

Printinga longfile ascreenfulat a time morefilename or less
filename

Gettinghelpfor command man command
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Appendix B. Editor cheat sheet
Thissummaryis laid outasfollows:

Table B-1. Layout of editor cheatsheets

Running Recommendedcommandline for starting
it.

Using Reallybasichowto. This is notevenan
attemptat adetailedhowto.

Exiting How to quit.

Gotchas Odditiesto watchfor.

B.1. vi

B.1.1. Running

% vi filename

B.1.2. Using

• i to enterinsertmode,thentypetext, pressESC to leave insertmode.

• x to deletecharacterbelow cursor.

• dd to deletethecurrentline

• Cursorkeysshouldmovethecursorwhile not in insertmode.

• If not, try hjkl , h = left, l = right, j = down, k = up.
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• / , thenastring,thenENTER to searchfor text.

• :w thenENTER to save.

B.1.3. Exiting

• PressESC if necessaryto leave insertmode.

• :q thenENTER to exit.

• :q! ENTER to exit withoutsaving.

• :wq to exit with save.

B.1.4. Gotc has
vi hasaninsertmodeandacommandmode.Text entryonly worksin insertmode,and
cursormotiononly worksin commandmode.If yougetconfusedaboutwhatmodeyou
arein, pressingESC twice is guaranteedto getyoubackto commandmode(from
whereyoupressi to inserttext, etc).

B.1.5. Help
:help ENTER might work. If not, thenseethemanpage.
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B.2. pico

B.2.1. Running

% pico -w filename

B.2.2. Using

• Cursorkeysshouldwork to movethecursor.

• Typeto inserttext underthecursor.

• Themenubarhas^X commandslisted.Thismeansholddown CTRL andpressthe
letterinvolved,eg CTRL -W to searchfor text.

• CTRL -Oto save.

B.2.3. Exiting
Follow themenubar, if you arein themidstof acommand.UseCTRL -X from the
mainmenu.

B.2.4. Gotc has
Line wrapsareautomaticallyinsertedunlessthe-w flag is givenon thecommandline.
Thisoftencausesproblemswhenstringsarewrappedin themiddleof codeandsimilar.
\\ \hline
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B.2.5. Help
CTRL -G from themainmenu,or just readthemenubar.

B.3. joe

B.3.1. Running

% joe filename

B.3.2. Using

• Cursorkeys to move thecursor.

• Typeto inserttext underthecursor.

• CTRL -K thenS to save.

B.3.3. Exiting

• CTRL -C to exit withoutsave.

• CTRL -K thenX to saveandexit.

B.3.4. Gotc has
Nothingin particular.
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B.3.5. Help
CTRL -K thenH.

B.4. jed

B.4.1. Running

% jed

B.4.2. Using

• Defaultsto theemacsemulationmode.

• Cursorkeys to move thecursor.

• Typeto inserttext underthecursor.

• CTRL -X thenS to save.

B.4.3. Exiting
CTRL -X thenCTRL -C to exit.

B.4.4. Gotc has
Nothingin particular.
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B.4.5. Help

• Readthemenubarat thetop.

• PressESC then? thenH from themainmenu.
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Appendix C. ASCII Pronunciation Guide

Table C-1. ASCII Pronunciation Guide

Character Pronunciation

! bang,exlamation

* star, asterisk

$ dollar

@ at

% percent

& ampersand

" double-quote

’ single-quote,tick

( ) open/closebracket,parentheses

< lessthan

> greaterthan

- dash,hyphen

. dot

, comma

/ slash,forward-slash

\ backslash,slosh

: colon

; semi-colon

= equals

? question-mark

^ caret(pron.carrot)

_ underscore
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Character Pronunciation

[ ] open/closesquarebracket

{ } open/closecurly brackets,open/close
brace

| pipe,or verticalbar

~ tilde (pron.“til-duh”, wiggle,squiggle)

‘ backtick
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