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Chapter 1. Introduction

Welcometo Netizens Introductionto Perltrainingmodule.Thisis a one-daytraining

modulein which youwill learnhow to programin the Perlprogramminganguage.

1.1. Course outline

- Whatis Perl?(30 minutes)

« Creatingandrunninga Perlprogram(45 minutes)
« Morningtea (15 minutes)

« Variabletypes(45 minutes)

« OperatorandFunctiong60 minutes)

« Lund break(60 minutes)

« Conditionalconstructg45 minutes)

« Subroutineg30 minutes)

- Afternoontea (15 minutes)

« Regularexpressiong45 minutes)

- Practicalexercisequntil finish)

1.2. Assumed knowledg e

To gainthe mostfrom this courseyou should:

- Beableto usethe Unix operatingsystem

13



Chapterl. Introduction

Move aroundthefile system
- Createandeditfiles

Runprograms

- Have programmedn leastoneotherlanguageand

Understand/ariablesjncludingdatatypesandarrays
Understanatonditionalandlooping constructs

Understandhe useof subroutinesnd/orfunctions

1.3. Module objectives

14

Understandhe historyandphilosophybehindthe Perlprogrammindanguage
Know whereto find additionalinformationaboutPerl

Write simplePerlscriptsandrun themfrom the Unix commandine
UsePerl'scommandine optionsto enablewarnings

UnderstandPerl’s threemaindatatypesandhow to usethem

UsePerl'sstrict  pragmato enforcelexical scopingandbettercoding
UnderstandPerl’s mostcommonoperatorsandfunctionsandhow to usethem
UnderstanagndusePerl’s conditionalandlooping constructs
Understan@éndusesubroutinesn Perl

Understanandusesimpleregularexpressiongor matchingandsubstitution
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1.4. Platform and version details

This moduleis taughtusingUnix or a Unix-lik e operatingsystemMost of whatis
learntwill work equallywell on Windows NT or otheroperatingsystemsyour
instructorwill inform you throughouthe courseof any areaswvhich differ.

All Netizens PerltrainingcoursesisePerl 5, the mostrecentmajorreleaseof the Perl
languagePerl5 differssignficantlyfrom previousversionsof Perl,soyou will needa
Perl5 interpreterto usewhatyou have learnt.However, older Perlprogramsshould
work fine underPerl5.

1.5. The cour se notes
Thesecoursenotescontainmaterialwhich will guideyou throughthetopicslisted
above, aswell asappendicesontainingotherusefulinformation.
Thefollowing typographicatornventionsareusedin thesenotes:
Systemcommandsppeaiin this typeface

Literal text which you shouldtypein to thecommandine or editorappearsas
monospaced font .

Keystrokeswhich you shouldtype appeatik e this: ENTER. Combinationsf keys
appeatikethis: CTRL-D

Program listings and other literal listings of what ap-
pears on the

screen appear in a monospaced font like this.

Partsof command®r otherliteral text which shouldbe replacedoy your own specific
valuesappears i ke this

15



Chapterl. Introduction

Notes and tips appear offset from the text like this.

Noteswhich aremarked"Advanced"arefor thosewho areracingaheadr who already
have someknowledgeof thetopic at hand.Theinformationcontainedn thesenotesis
notessentiato your understandin@f thetopic, but maybe of interestto thosewho
wantto extendtheir knowledge.

Notesmarkedwith "Readme'arepointersto moreinformationwhich canbefoundin
your textbookor in onlinedocumentatiorsuchasmanualpagesor websites.

1.6. Other materials

16

In additionto thesenotes you shouldhave a copy of therequiredtext bookfor this
courseProgramminderl(2ndedition) by Larry Wall, Tom ChristianserandRandal
L. Schwartz, morecommonlyreferredto as"the Camelbook". The Camelbookwill be
usedthroughoutheday, andwill beavaluablereferenceo take homeandkeepnext to

your computer

Youwill alsohave receveda floppy disk containingthesenotesin HTML form (with
working links to externalresource®tc)andall the exercisesanddatausedin this
course.



Chapter 2. What is Perl

2.1. In this chapter...

This sectiondescribes?erlandits uses.Youwill learnaboutthis history of Perl,the
mainareasn whichit is commonlyused,andalittle aboutthe Perlcommunityand

philosophyLastly, 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,Perlis not
anacrorym; it' sashortenedersionof the programs original name,"pearl",andwhen
you're talking aboutthe languaget’ s speltwith a capital"P" andlowercaséerl”, not
all capitalsasis sometimeseen(especiallyin job adwertisementpostedoy contract
agencies)Whenyou're talking aboutthe Perlinterpreterit’ s speltin all lower case:
perl.

Perlhasbeendescribedseverythingfrom "line noise"to "the Swiss-armychainsa of
programmindanguages'Thelatter of thesenicknamegjivessomeideaof how
programmerseePerl- asavery powerful tool thatdoesjust abouteverything.

2.3. Typical uses of Perl

2.3.1. Text processing

Perl’s original mainusewastext processinglt is exceedinglypowerful in this regard,

17



Chapter2. Whatis Perl

2.3.2.

2.3.3.

2.3.4.

2.3.5.

18

andcanbeusedto manipulatetextual data,reports,email, news articles,log files, or
justaboutary kind of text, with greatease.

System administration tasks

Systemadministratioris madeeasywith Perl.It’ s particularlyusefulfor tying together
lots of smallerscripts,working with file systemsnetworking, andsoon.

CGI and web programming

SinceHTML is justtext with built-in formatting,Perlcanbe usedto processaand
generatdHTML. Perlis probablythe mostpopularlanguagearoundfor web
developmentandtherearemary toolsandscriptsavailablefor free.

Database interaction

Perl’s DBI modulemakesinteractingwith all kinds of databases- from Oracledown
to comma-separatedariablefiles --- easyandportable. Perlis increasinglybeingused
to write large databasapplicationsgspeciallythosewhich provide a databaséaclend
to awebsite.

Other Internet programming

Perlmodulesareavailablefor justaboutevery kind of Internetprogrammingfrom
Mail andNews clients,interfacesto IRC andICQ), right down to lower level Soclet
programming.
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2.3.6. Less typical uses of Perl

Perlis usedin someunusuabplacesaswell. The HumanGenomeProjectrelieson Perl
for DNA sequencingNASA usePerlfor satellitecontrol, PDL (PerlDataLanguage,
pron."piddle") makesnumbercrunchingeasy andthereis evena Perl Object
Environment(POE)whichis usedfor event-drvenstatemachines.

2.4. What is Perl like?

Thefollowing (someavhatparaphrasedrticle,entitled"Whatis Perl",comesfrom The
PerlJournal(http://www.tpj.com/)(Usedwith permission.)

Perl is a geneml purposeprogramminglanguage developedin 1987by Larry Wall. It has
becomehelanguageof choicefor WWW developmentiext processinglnternetservices,
mail filtering, graphicalprogrammingandevery othertaskrequiringportableand
easily-deelopedsolutions.

Perl is interpreted.This meanghatassoonasyou write your program,you canrunit -
theres no mandatorycompilationphase The samePerlprogramcanrun on Unix,
Windows, NT, MacOS,DOS,0S/2,VMS andthe Amiga.

Perl is collaborative The CPAN softwarearchive containsfree utilities written by the Perl
community soyou save time.

Perl is free Unlike mostotherlanguagesPerlis not proprietary The sourcecodeand
compilerarefree,andwill alwayshefree.

Perl is fast. The Perlinterpretetis writtenin C, anda decadeof optimisationshave resulted
in afastexecutable.

Perl is complete The bestsupportfor regularexpressionsn ary languageinternalsupport
for hashtables,a built-in detugger facilitiesfor reportgenerationnetworking functions,
utilities for CGl scripts,databasnterfacesarbitrary-precisiorarithmetic- areall bundled
with Perl.

Perl is secue. Perlcanperform”taint checking"to preventsecuritybreachesYou canalso
runaprogramin a"safe"compartmento avoid therisksinherentin executingunknown
code.

19
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Perl is openfor businessThousand®f corporationgely on Perlfor theirinformation
processingeeds.

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

Perl is concise Many programshatwould take hundredsor thousandsf linesin other
programminganguagegsanbeexpressedn a pagefulof Perl.

Perl is objectoriented.Inheritancepolymorphismandencapsulatiomreall provided by
Perl's objectorientedcapabilities.

Perl is flexible The Perlmottois "there's morethanonewayto doit." Thelanguagedoesnt
forcea particularstyle of programmingon you. Write whatcomesnaturally

Perl is fun. Programmings meantto be fun, notonly in the satishctionof seeingour
well-tunedprogramsdo our bidding, but in theliterary actof creatve writing thatyields
thoseprogramsWith Perl,thejourney is asenjoyableasthedestination.

2.5. The Perl Philosoph y

2.5.1. There’s more than one way to do it

2.5.2.

20

ThePerlmottois "there’s morethanonewayto doit" - oftenabbreviated
TMTOWTDI. Whatthis meanss thatfor arny problem therewill be multiple waysto
approacht usingPerl.Somewill be quicker, moreelegant,or morereadablehan
others but thatdoesnt make themwrong

A correct Perl program...

"...is onethatdoesthejob beforeyour bossfiresyou." That'sin the prefaceto the
Camelbook,whichis highly recommendedeading.



2.5.3.
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Of course somePerlprogramsaremorecorrectthanothers but while elegances a
fine thing to strive for, mostPerlpeoplerealisethatsoemtimeyou just have to write a
quick anddirty hackthat'll keepthingsrunningfor themeantime. If you getthetime
to make it beautifullater, somuchthebetter

Three virtues of a programmer

The Camelbook containgthefollowing entriesin its glossary:

2.5.3.1. Laziness

Thequality thatmakesyou go to greateffort to reduceoverall enegy expenditure It
makesyou write laborsaring programghatotherpeoplewill find useful,and
documenivhatyou wrote soyou don't have to answersomary questionsaboutit.
Hence thefirst greatvirtue of a programmer

2.5.3.2. Impatience

Theangeryou feel whenthe computetis beinglazy. This makesyou write programs
thatdon't justreactto your needsput actuallyanticipatethem.Or atleastpretendo.
Hence the secondyreatvirtue of aprogrammer

2.5.3.3. Hubris

Excessie pride,thesortof thing Zeuszapsyou for. Also the quality thatmakesyou
write (andmaintain)programghatotherpeoplewon’t wantto saybadthingsabout.
Hence thethird greatvirtue of a programmer

21
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2.5.4.

2.5.5.

22

Three more virtues

In his "Stateof the Onion" keynotespeechat The PerlConference.0in 1998,Larry
Wall describedanothetthreevirtues,which arethe virtuesof a communityof
programmersTheseare:

- Diligence
- Patience
« Humility

You may noticethatthesearethe oppositef thefirst threevirtues.However, they are
equallynecessaryor Perlprogrammersvho wish to work togetheywhetheron a
softwareprojectfor theircompaty or onanOpenSourceprojectwith mary
contributorsaroundthe world.

Share and enjoy!

Perlis OpenSourcesoftware,andmostof the modulesandextensiondor Perlarealso
releasedinderOpenSourcdicensef variouskinds (Perlitself is releasedinderdual

licensesthe GNU GeneralPublicLicenseandthe Artistic License copiesof whichare
distributedwith the software).

Thecultureof Perlis fairly openandsharing,andthousandsf volunteersvorldwide
have contributedto the currentwealthof softwareandknowledgeavailableto us.If you
have time, you shouldtry andgive backsomeof whatyou've recevedfrom the Perl
community Contributeamoduleto CFAN, helpanew Perlprogrammeto dekug her
programspr write aboutPerlandhow it’s helpedyou. Evenbuying bookswritten by
thePerlgurus(like mary of the O’Reilly Perlbooks)helpsgive themthefinancial
meango keepsupportingPerl.
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2.6. Parts of Perl

2.6.1.

2.6.2.

2.6.3.

The Perl interpreter

Themainpartof Perlis theinterpreter Theinterpretetiis availablefor Unix, Windows,
andmary otherplatforms.The currentversionof Perlis 5.005,which is availablefrom
the Perlwebsite(http://www.perl.com/)or ary of anumberof mirror sites(the
Windows versionis availablefrom Activestatg http://www.actvestate.com/JThe next
releasenf Perlwill beversion5.6;thejumpin versionnumberds becausdt wasfelt
thatthenumberof additionalfeaturesbetweerreleasesvarranteda largerdifference
betweenversionnumbers.

Manuals

Along with theinterpretercomethe manualdor Perl. Theseareaccessedia the
perldoc commandor, on Unix systemsalsovia the man commandMore than30
manualpagescomewith the currentversionof perl. Thesecanbefoundby typing man
perl (or perldoc perl on non-Unixsystems)The PerlFAQs (FrequentlyAsked
Questiondiles) areavailablein perldocformat,andcanbeaccessety typing perldoc
perlfaq

Watchwhile thisis demonstratedjou’ll geta chanceo try it soon.

Perl Modules

Perlalsocomeswith a collectionof modules.ThesearePerlprogramswhich carry out
certaincommontasks,andcanbeincludedascommonlibrariesin ary Perlscript.Less
commonlyusedmodulesarent includedwith the distribution, but canbe downloaded
from (CPAN (http://www.perl.com/CRN)) andinstalledseparately
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2.7. Chapter summary
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« Commonusesof Perlinclude

. text processing

. systemadministration

- CGlandwebprogramming

. otherInternetprogramming

Perlis agenerapurposgrogrammindanguagedistributedfor freevia the Perl
website(http://www.perl.com/Jandmirror sites

Perlincludesexcellentsupportfor regularexpressionspbjectorientedprogramming,
andotherfeatures

Perlallows agreatdegreeof programmeflexibility - "There’s morethanoneway to
doit".

Thethreevirtuesof aprogrammerrelLaziness|mpatienceandHubris. Perlwill
helpyoufosterthesevirtues

Thethreevirtuesof a programmein agroupervironmentareDiligence,Patience,
andHumility.

Perlis acollaboratve language everyoneis freeto contributeto the Perlsoftware
andthe Perlcommunity

Partsof Perlinclude:
- thePerlinterpreter
. documentationn severalformats

« library modules



Chapter 3. Creating and running a Perl
program

3.1. In this chapter...

In this chaptemwe will becreatingavery simple"Hello, world" programin Perland
exploring someof the basicsyntaxof the Perlprogrammindanguage.

3.2. Logging into your account

Your usernamendpassverd will have beengivento you with thesecoursenotes.

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

Hostnameor IP address

Yourusername

Your passverd

1. Openthetelnetprogram
2. Connecto thetrainingsener atthe hostnameor IP numbergivenabove

3. Login usingthe usernamendpassverd you weregiven

Youwill find yourselfata Unix shellprompt.Hopefully (if you metthe pre-requisites
of this course)youwill now be ableto seethatyour accounthasa subdirectorycalled
exercises/  which arethe examplescriptsandexercisegjivenin thesecoursenotes.

25
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If you're not quiteup to speedwith Unix, theres a cheat-shedh AppendixA of these
notes.

3.3. Using perldoc

Onthecommandine, typeperldoc perl. Youwill find yourselfin thePerl
documentatiopagesHeres how to getaroundinsidethedocumentation:

Table 3-2. Getting around in perldoc

Action Keystr oke
Pagedown SPACE
Pageup b

Quit q

3.4. Using the editor
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A Perlscriptis justanormaltext file, which meanghatyou caneditit usinga normal
text editor.

Thesystemyou areusinghasseveraleditorsavailablefor your use,includingvi, pico,
andothers.Thosewho arenotalreadyfamiliar with vi shouldprobablyusepico, asit
hasa simplerinterface.lf you're anemacsuser sorry, our sener doesnt have the
resourceso runit, but we do have othereditorswhich have anemacsemulationmode.

To editafile usingpico, type:

% pico filename

(Notethatthe percentsignis your unix commandine prompt- you don't haveto type
it.)
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To editafile usingvi, type:

% vi filename
For othereditors,justtypethe nameof the editorfollowed by the nameof thefile you
wishto edit.

A summaryof editorcommandsppearsn AppendixB in thebackof these
coursenotegustin caseyou needthem.

Incidentally AppendixC containsa guideto pronouncingASCII charactersespecially
punctuationThiswill helpyoutranslateperlinto spolenlanguagefor easeof
communicatiorwith otherprogrammers.

3.5. Our first Perl program

We're aboutto createour first, simplePerlscript:a "hello world" program.Therearea
coupleof thingsyou shouldknow in adwvance:

- Perlprogramgqor scripts--- thewordsareinterchangeable)onsistof a seriesof
statements

- Whenyouruntheprogram,eachstatements executedn turn, from thetop of your
scriptto thebottom.(Therearetwo specialcasesvherethis doesnt occut oneof
which --- subroutinedeclarations-- we’ll belooking at latertoday)

- Eachstatemenendsin asemi-colon
- Statementsanflow over severallines
- Whitespacdspacestabsandnewlines)areignoredmostplacesin a Perlscript.

Now, justfor practice openafile calledhello.pl  in yourtext editor Typein the
following one-linePerlprogram:

print  "Hello, world\n";
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This one-lineprogramcallstheprint  functionwith a singleparameterthe string
literal "Hello, world!" followedby a newline character

Saveit andexit.

3.6. Running a Perl program from the command

line

We canrunthe programfrom the commandine by typingin:
perl  hello.pl
You shouldseethis output:

Hello, world!

This programshould,of course pe entirely self-explanatory The only thing you really
needto noteis the\n ("backslasiN") which denotesanew line.

3.7. The "shebang" line
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Sowhatif we wantto run our programfrom the commandine without having to type
in thenameof the Perlinterpreteffirst?

You canmake afile executabledy typing:

% chmod +x hello.pl

atthecommandine. (For moreinformationaboutthe chmod commandfype man
chmod).

In orderto let the shellknow whatto do with our programwhenwe try to runit with
/hello.pl from the commandine, we putthefollowing line atthetop of our program:
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#!/usr/bin/perl

That'swhatwe call a"shebang'line (becausehe# is a"hash"sign,andthe! is
referredto asa"bang",hence’hashbangor "shebang")lt tells the systemwhatto use
to interpretour script. Of coursejf the Perlinterpretemweresomeavhereelseon our
systemwe’d have to changehe shebandine to reflectthat.

3.8. Comments

Incidentally commentsn Perlstartwith a hashsign (#), eitheronaline ontheirown
or aftera statementAnything aftera hashis acomment.

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

3.9. Command line options

Perlhasa numberof commandine options,which you canspecifyonthe command
line by typing perl opt i ons hello.pl or which you canincludein the shebandine.
Let'ssayyouwantto usethe-w commandine optionto turn onwarnings:

#!/usr/bin/perl -W
(Incidentally it’ s alwaysa goodideato turn on warningswhile you're developing

something.)

Settingthe specialvariable$"wto atruevaluewill locally disablewarnings(i.e. in the
currentblock).

A full explanationof commandine optionscanbefoundin the Camelbookon pages
330to 337, 0r by typing perldoc perlrun.
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3.10. Chapter summary
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Heres whatyou know aboutPerl’s operationandsyntaxsofar:

- Perlprogramgypically startwith a"shebang'line
. statementggenerally)endin semicolons
- statementsnay spanmultiple lines;it’ s only the semicolonthatendsa statement

- commentsareindicatedby a hash(#) sign. Anything aftera hashsignonaline is a
comment.

« \n is usedto indicateanew line
- whitespacas ignoredalmosteverywhere
- commandine agumentgo Perlcanbeindicatedon the shebandine

« the-w commandine argumentturnsonwarnings
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4.1. In this chapter ...

In this sectionwe will explorePerl’sthreemainvariabletypes--- scalarsarrays,and
hashes-- andlearnto assignvaluesto them,retrieve the valuesstoredin them,and
manipulatehemin certainways.

4.2. What i1s a variable?

A variableis a placewherewe canstoredata.Think of it like a pigeonholewith aname
onit indicatingwhatdatais storedin it.

ThePerllanguagés very muchlike humanlanguages mary ways,soyou canthink
of variablesasbeingthe"nouns"of Perl. For instanceyou might have a variablecalled
"total" or "employee”.

4.3. Variab le names

Variablenamesn Perlmay containalphanumericharactersn upperor lower case,
andunderscoresA variablenamemay not startwith anumberthough- thatmeans
somethingspecialwhichwe’ll encountetater. Lik ewise,variablesthatstartwith
arnything non-alphanumeriarealsospecialandwe’ll discusghatlater, too.

It’ s standardPerlstyleto namevariablesn lower case with underscoreseparating
wordsin the name For instanceemployee_number . Uppercaseis usuallyusedfor
constantsfor instanceLIGHT_SPEEDor PI . Following thesecorventionswill help
malke your Perlmoremaintainableandmoreeasilyunderstoody others.
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Lastly, variablenamesall startwith a punctuatiorsigndependingon whatsortof
variablethey are:

Table 4-1. Variable punctuation

Variab le type Starts with Pronounced
Scalar $ dollar

Array @ at

Hash % Percent

(Don't worry if thosevariabletype namesdon’'t meanarything to you. We're aboutto
coverit.)

4.4. Variab le scoping and the strict pragma

Many programmindanguagesequireyouto "pre-declare'Variables-- thatis, saythat
you're goingto usethembeforeyou usethem.Variablescaneitherbedeclaredas
global(thatis, they canbe usedarywherein the program)or local (they canonly be
usedin the samepartof the programin whichthey weredeclared).

In Perl,it is notnecessaryo declareyour variablesbeforeyou begin. You cansummon
avariableinto existencesimply by usingit, andit will beglobally availableto any
routinein your program.If you're usedto programmingn C or any of anumberof
otherlanguagesthis may seemoddandevendangerouso you. Thisis, in fact,the
case.

4.4.1. Arguments in favour of strictness
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. avoidsaccidentakreationof unwantedvariablesvhenyou make atyping error
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- avoidsscopingproblemsfor instancevhena subroutineusesa variablewith the
samenameasa globalvariable

- allowsfor warningsif valuesareassignedo variablesandnever used

Arguments against strictness

- takesawhile to getusedto, andmayslow down developmentuntil it becomes
instinctual

- enforcesanasty fasciststyle of codingwhichisn’t nearlyasmuchfun

Sometimes little bit of fascismis a goodthing, like whenyou wantthetrainsto run
ontime. Becausef this, Perlletsyou turn strictnesn if you wantit, usingsomething
calledthe strict pragma A pragmaijn Perl-speakis a setof rulesfor how your codeis
to bedealtwith.

Othereffectsof the strict pragmaarediscussean page500 of the Camel.

Using the strict pragma

In theinterestsf bug-freecodeandteachingbetterPerlstyle,we're goingto usethe
strict pragmathroughouthis training course Heres how it’ sinvoked:

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

Thattypically goesatthetop of your program just underyour shebandine and
introductorycomments.

Oncewe usethestrict pragmawe have to explicitly declarenew variablesusingmy.
You'll seethisin usebelow, andit will bediscussedgainlaterwhenwe talk about
blocksandsubroutines.
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Try runningthe programexercises/strictfail.pl andseewhathappensWhat
needdgo bedoneto fix it? Try it andseeif it works.By theway, getusedto this error

message it' s oneof the mostcommonPerl programmingmistakes,thoughit’ s easily
fixed.

Theres moreaboutuseof my on pagel89of the Camel.

4.5. Scalars

The simplestform of variablein Perlis thescalar A scalaris asingleitem of datasuch
as:

Arthur
JustAnotherPerlHacker
. 42

0.000001

. 3.27el7

Heres how we assignvaluesto 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 = 3.27elv,; # 3.27 by 10 to the power of 17

Thereareotherwaysto assigrnthingsapartfrom the= operatoytoo. They’re coveredon
page92-93of the Camel.

As you cansee ascalarcanbetext of any length,andnumbersof ary precision
(machinedependentpf course)Perlmagicallycorvertsbetweerthemwhenit needs
to. For instancejt’ squitelegalto 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";

This may seemextraordinarilyaliento thoseusedto strictly typedlanguageshut
believeit or not, theability to transparentlyornvert betweervariabletypesis oneof the
greatstrengthf Perl. Somepeoplesaythatit’ salsooneof the greatweaknesses.

You canexplicitly castscalardo variousspecificdatatypes.Look upint()  onpage
1800f thecamel,for instance.

4.6. Double and single quotes

While we're here let’'s look attheassignmentabove. You'll seethatsomehave double
guotes somehave singlequotes andsomehave no quotesat all.

In Perl,quotesarerequiredto distinguishstringsfrom the languages resenedwordsor
otherexpressionsEithertype of quotecanbe used but thereis oneimportant
differencedoublequotescanincludeothervariablenamesnsidethem,andthose
variableswill thenbeinterpolated asin thelastexampleabove - while singlequotes
do notinterpolate.

# 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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Theabove exampleis availablein your directoryasexercises/interpolate.pl o)
you canexperimentwith differentkinds of quotes.

Notethatspecialcharactersuchasthe\n newline characteareonly availablewithin
doublequotes Singlequoteswill fail to expandthesespecialcharactergust asthey fail
to expandvariablenames.

Whenusingeithertype of quotesyou musthave a matchingpair of openingand
closingquoteslf youwantto includea quotemarkin theactualquotedtext, you can
escapet by precedingt with abackslash:

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

You canalsousea backslasho escapatherspecialcharactersuchasdollar signs
within doublequotes:

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

To includealliteral backslashn adouble-quotedtring,usetwo backslashest

Therearespecialquotesfor executinga stringasa shellcommandsee"Input
operators'dbn page52 of the Camel),andalsospecialquotingfunctions(see"Pick your
own quotes“on page4l).

4.6.1. Exercises
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1. Write a scriptwhich setssomevariables:
a.yourname
b. your streetnumber

c. yourfavourite colour

2. Printoutthevaluesof thesevariablesusingdoublequotedfor variableinterpolation

3. Changehe quotesto singlequotes Whathappens?
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4. Write a scriptwhich printsout C:\WINDOWS\SYSTEM\twice -- onceusingdouble
guotespnceusingsinglequotesHow do you have to escapeghe backslashem
eachcase?

You'll find answergo theabove in exercises/answers/scalars.pl

4.7. Arrays

If youthink of a scalarasbeinga singularthing, arraysarethe plural form. Justasyou
have aflock of sheepor awunchof bankers,you canhave anarrayof scalars.

An arrayis alist of (usuallyrelated)scalarsall kepttogetherArrays startwith 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 you cansee arrayscancontainary kind of scalarsThey canhave just aboutarny
numberof elementstoo, without needingto know how mary beforeyou start.Really
ary number- tensor hundredf thousandsif you've gotthememory

Arraysarediscussean page6 of the Camelor by typing perldoc perldata.

Soif wedon't know how mary itemstherearein anarray how canwe find out?Well,
therearea coupleof ways.

Firstof all, Perl's arraysareindexedfrom zero.We canaccessndividual elementsf
thearraylik e this:

print  $fruits[0]; # prints  "apples"
print  $random_scalars[2]; # prints  "willy the wombat"
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Wait a minute,why arewe usingdollar signsin the exampleabove, insteadof at signs?
Thereasoris this: we only wanta scalarback,sowe shav thatwe wanta scalar
Theres ausefulway of thinking of this, whichis explainedin chapterl of the Camel:
if scalarsaarethesingularcasethenthedollar signis like theword "the" - "the name",
"the meaningof life", etc. The @signon anarray or the%signonahashis like saying
"those"or "these"- "thesefruit”, "thosemagicnumbers"However, whenwe only want
oneelemenbf thearray we’ll besayingthingslik e "the first fruit" or "the lastmagic
number"- hencethe scalarlik e dollar sign.

If we wantedwhatwe call anarray slicewe couldsay:

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

Youjustlearntsomethingnew, by theway: the.. ("dotdot") rangeoperator(seepages
90-91of your Camelor perldoc perlop) which createsatemporarylist of numbers
betweernthetwo you specify- in thiscase0 andl, but it couldhave beenl and100if
we’d hadanarraybig enoughto useit on. You'll runinto this operatoragainandagain,
soremembeit.

Anotherthing you cando with arraysis inserttheminto a string,the sameasfor
scalars:

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

Returningto the point, how do we find thelastelemenin anarray?Well, theresa
specialvariablecalled$#array whichis theindex of thelastelementsoyou cansay:

@fruit[0..$#fruit];

andyou’ll getthewholearray If you print $#fruit  you’ll find it's4, whichis notthe
sameasthe numberof elements 5. Remembethatit’stheindex of thelast element
andthattheindex startsat zemo, soyou have to addoneto it to find outhow mary
elementsn thearray
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But wait! Theres More ThanOneWay To Do It - andaneasiemway, atthat.If you
evaluatethearrayin ascalarcontet - thatis, do somethindik e this:

my $fruit_count = @fruits;

... you'll getthe numberof elementsn thearray

Theres morethantwo waysto doit, aswell - scalar(@fruits) andint(@fruits)
will alsotell ushow mary elementgherearein thearray

A quic k look at conte xt

Theresatermyou've heardusedjustrecentlybut which hasnt beenexplained:context.

All Perlexpressiongreevaluatedn acontet. Thetwo maincontets are:

. scalarcontet, and
. list context

Heres anexampleof anexpressiorwhich canbe evaluatedn eithercontext:

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

If youlook atanarrayin a scalarcontext, you'll seehow mary elementst has;if you
look atit in list context, you'll seethe contentof thearrayitself.

What's the diff erence between alist and an array?

Not much,really. A list is justanunnamedarray Here’s ademonstratiorf 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 youcomeacrosssomethinghatwantsa LIST, you caneithergiveit the elementsf
list asin thefirst exampleabove, or you canpasst anarrayby name.lf youcome
acrosssomethinghatwantsan ARRAY, you have to actuallygive it the nameof an
array

List valuesandArraysarecoveredon page47 of the Camel.

4.7.3. Exercises

1. Createanarrayof your friends’ names

2. Printoutthefirst element

3. Printoutthelastelement

4. Printoutthearrayfrom within a double-quotedtringusingvariableinterpolation
5. Printoutanarrayslice of the 2ndto 4th itemsusingvariableinterpolation

Answersto the above canbefoundin exercises/answers/arrays.pl

4.7.4. Advanced exercises
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1. Printthearraywithout putting quotesaroundits name Whathappens?

2. Setthe specialvariable$, to somethingappropriateandtry the previousstepagain
(seepagel32of your Camelfor this variables documentation)
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3. Whathappensf you have asmallarrayandthenyou assigna valueto
$array[1000] ?

Answersto the above canbefoundin exercises/answers/arrays_advan ced.p |

4.8. Hashes

4.8.1.

A hashis atwo-dimensionahrraywhich containskeys andvalues.Insteadof looking
up itemsin ahashby anarrayindex, you canlook up valuesby their keys.

Hashesarecoveredin the Camelon pages/-8, thenin moredetailon page50 or in
perldoc perldata.

Initialising a hash

Hashesareinitalisedin exactly the sameway asarrays,with acommaseparatedist of
values:

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

Of coursetheres morethanonewayto doit:

my %monthdays = (

"January" => 31,
"February" => 28,
"March" => 31,

);

Thespacingn theabove exampleis commonlyusedto make hashassignmentsnore
readable.
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The=> operatolis syntacticallythe sameasthe comma but is usedto distinguish
hashesnoreeasilyfrom normalarrays.Also, youdon't needto putquoteson theitem
which comesmmediatelybeforethe=> operator:

my %monthdays = (

January => 31,
February => 28,
March => 31,

4.8.2. Reading hash values

You getatelementsn a hashby usingthefollowing syntax:
print  $monthdays{"January"}; # prints 31

Againyou’ll noticethe useof thedollar sign,which you shouldreadas"the monthdays
belongingto January".

4.8.3. Adding new hash elements

You canalsocreateelementsn a hashon thefly:
my %monthdays = ();

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

- Hashedhave nointernalorder
- Thereis no equialentto $#array to getthesizeof ahash

- However, therearefunctionssuchaseach() , keys() andvalues() whichwill
helpyou manipulatehashdata.We look at thesdater, whenwe dealwith functions.

You maylik e to look up thefollowing functionswhich relatedto hasheskeys() ,
values() ,each() ,delete() ,exists() ,anddefined()

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

Backin thedaysof Perlversion4 (andearlier),hashesverecalledassociatie arrays.
Thename'hash'is now preferredbecausdt’ s muchquickerto type.If you considerall
thetimesthathashesaretalkedaboutin the nenvsgroupcomp.lang.perl.misc
(news:comp.lang.perl.mis@ndotherPerlnensgroupstherenamingof associatre
arraysto hashesasresultedn a majorsaving of bandwidth.

4.8.6. Exercises

1. Createa hashof peopleandsomethingnterestingaboutthem

2. Printouta givenpersons interestingfact

3. Changeanpersons$interestingfact

4. Add anew persorto thehash

5. Whathappensf youtry to print anentryfor apersonwho’s notin thehash?

Answersto theseexercisesaregivenin exercises/answers/hash.pl
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4.9. Special variables

Perlhasmary specialvariables.Theseareusedto setor retrieve certainvalueswhich
affecttheway your programruns.For instanceyou canseta specialvariableto turn
interpretemwvarningson andoff, or reada specialvariableto find outthe commandine
argumentgpassedo your script.

Specialvariablescanbescalarsarrays,or hashesWe'll look at someof eachkind.

Specialvariablesarediscussedtlengthin chapter2 of your Camelbook (from page
127onwards)andin theperlvar manualpage.You mayalsoliketo look upthe
English module,which letsyou uselonger moreEnglish-like namedor special
variables.You'll find thisinformationin chapter7, on page403,or useperldoc
English to readthe moduledocumentation.

4.9.1. The first special variable, $_

Thefirst specialvariable,andpossiblytheoneyou’ll encountemostoften,is called$_
("dollar-underscore™)andit representshe currentthing thatyour Perlscript's working
with - oftenaline of text or anelemenif alist or hash.lt canbesetexplicitly, or it can
besetimplicitly by certainloopingconstructgwhichwe’ll look at later).

Thespecialvariable$_ is oftenthe default algumentfor functionsin Perl.For instance,
theprint()  functiondefaultsto printing $_

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

If you canthink of Perlvariablesasbeing"nouns",then$_ is the pronoun"it".

Theres morediscussiorof using$_ onpagel31of your Camelbook.

4.9.1.1. Exercises

1. Set$_ to astringlike"Hello, world", thenprint it out by usingthe print()

44



4.9.2.

Chapter4. Perl variables

commands defaultagument

Theanswerdo theabove exercisearein exercises/answers/scalars2.pl

@ARGYV - a special array

Perlprogramsaccepfarbitraryargumentsor parameterérom thecommandine, like
this:

perl  printargs.pl foo bar baz

This passe$foo”, "bar" and"baz" asargumentdnto our programwherethey endupin
anarraycalled@ARGMry this script,whichyou’ll find in your directory It’s called
exercises/printargs.pl

#!/usr/bin/perl -W
print  "@ARGV\n";
To runthescript, type:
% exercises/printargs.pl

You shouldsee"foo barbaz"printedout.

4.9.2.1. Exercises

1. Modify your earlierarray-printingscriptto print outthe script'scommandine
argumentsnsteadof thenamesof your friends.Call your scriptby typing
Jscriptname.plfirstar g secondag thirdar g or similar.

Theanswerdo theabove exerciseis in exercises/answers/argv.pl
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4.9.3.

4.10.

46

%ENV - a special hash

Justastherearespecialscalarsandarraysthereis a specialhashcalled%ENVThis
hashcontainghe namesandvaluesof environmentvariables.To view thesevariables
underUnix, simply typeseterv (C-typeshells)or export (shtypeshells)onthe
commandine.

4.9.3.1. Exercises

1. A users homedirectoryis storedin the ernvironmentvariableHOMEPTint out your
own homedirectory

Theanswetto theabove canbefoundin exercises/answers/env.pl

Chapter summary

- Perlvariablenamegdypically consistof alphanumericharacterandunderscores.
Lower casenamesareusedfor mostvariablesanduppercasefor globalconstants.

- Thestatementise strict; is usedto make Perlrequirevariablesto be
pre-declare@ndto avoid certaintypesof programmingerrors.

- Therearethreetypesof Perlvariablesscalarsarrays,andhashes.

- Scalarsaresingleitemsof dataandareindicatedby a dollar sign($) atthebeginning
of thevariablename.

. Scalarsancontainstrings,numbersgtc

« Stringsmustbedelimitedby quotemarks.Usingdoublequotemarkswill allow you
to interpolateothervariablesandmeta-charactersuchas\n (newline) into a string.
Singlequotesdo notinterpolate.
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Arraysareone-dimensiondists of scalarsandareindicatedby anat sign (@ atthe
beginning of thevariablename.

Arraysareinitialised usingacomma-separatdabt of scalaransideroundbraclets.
Arraysareindexedfrom zero

Item n of anarraycanbeaccessetly using$arraynamel[n]

Theindex of thelastitem of anarraycanbe accessedly using$#arrayname .

Thenumberof elementsn anarraycanbe foundby interpretingthearrayin a scalar
contet, egmy $items = @array;

Hashesaretwo-dimensionaarraysof keys andvalues,andareindicatedby a percent
sign (%9 atthebeginningof thevariablename.

Hashesareinitialisedusinga comma-separatdist of scalarsnsidecurly braclets.
Whitespaceandthe=> operator(whichis syntacticallyidenticalto the comma)can
be usedto make hashassignmentkok neater

Thevalueof a hashitem whosekey is foo canbeaccessetly using
$hashname{foo}

Hashesave nointernalorder

$_ is aspecialvariablewhichis thedefault agumentfor mary Perlfunctionsand
operators

Thespecialarray @ARGY¢ontainsall commandine parameterpassedo the script

The specialhash%EN\Wcontainanformationaboutthe users ervironment.

a7



Chapter4. Perl variables

48



Chapter 5. Operator s and functions

5.1. In this chapter...

In this chapterwe look at someof the operatorsandfunctionswhich canbe usedto
manipulatedatain Perl.In particular we look at operatordor arithmeticandstring
manipulationandmary kindsof functionsincluding functionsfor scalarandlist
manipulationmorecomplex mathematicabperationstype corversionsdealingwith
files, etc.

5.2. What are operator s and functions?

Operatoraandfunctionsareroutinesthatarebuilt into the Perllanguageo do stuff.

Thedifferencebetweeroperatorsandfunctionsin Perlis a verytricky subject.There
areacoupleof waysto tell thedifference:

- Functionsusuallyhave all their parametersn theright handside
« Operatorganactin muchmoresubtleandcomplex waysthanfunctions

- Lookin thedocumentation if it'sin perldoc perlop, it'sanoperator;f it'sin
perldoc perlfunc, it's a function. Otherwisejt’ s probablya subroutine.

Theeasiestvay to explain operatorss to justdive onin, soherewe go:

5.3. Operator s

Therearelists of all the availableoperatorsandwhatthey eachdo, on pagesr’6-94of
the Camel.Precedencandassociatrity arealsocoveredthere.
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5.3.1. Arithmetic operator s

Arithmetic operatorsanbe usedto performarithmeticoperationson variablesor
constantsThe commonlyusedonesare:

Table 5-1. Arithmetic operators

Operator Example Description

+ $a + $b Addition

- $a - $b Subtraction

* $a * $b Multiplication

/ $a / $b Division

% $a % $b Modulus(remaindemwhen

$a is divided by $b,
eg 11 %3 = 2)

** $a ** $b Exponentiatior($a to
the power of $b)

Justlikein 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 canextrapolatethe above with justaboutary operator seepagel? of the
Camelfor moreaboutthis)

You canalsouse$a++ and$a---- if you're familiar with suchthings.++$a and
---$a  arealsovalid, but they do someslighty differentthingsandyou won't need
themtoday(but you canreadaboutthemon pagesl 7 to 18 of the Camelif youare
sufficiently interested).
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5.3.2. String operator s

Justaswe canaddandmultiply numberswe canalsodo similar thingswith strings:

Table 5-2. String operators

Operator Example Description

$a . $b Concatenatioffputs$a
and $b together as
one string)

X $a x $b Repeafrepeatta $b
times --- eg "foo" X
3 gives us

"foofoofoo"

Theres moreaboutthe concatenatiomperatoranthetop of pagel6 of the Camel.

5.3.3. Exercises

1. Calculatethe costof 18 widgetsat $37.00eachandprint theanswerAnswer:
exercises/answers/widgets.pl )

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

3. Useexercises/operate.pl to practiceusingarithmeticandstringoperators.

5.3.4. File operator s

We canusefile testoperatorgo testvariousattributesof files anddirectories:
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5.3.5.
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Table 5-3. File testoperators

Operator Example Description

-e -e $a Exists- doesthefile exist?

- - $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 anormalfile?

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

Thereareexamplesof thesein useon pagesl9-200f the Camel.Thereis acomplete
list of thefile operatorsn the Camelon page85. Therearelots!

Other operator s

You'll encounteall kindsof otheroperatorsn your Perlcareerandthey’re all
describedn the Camelfrom page76 onwards.We’ll coverthemasthey become
necessaryo us-- you've alreadyseenoperatorsuchasthe assignmenvperator(=),
the=> operatomwhich behaesa bit lik e thecommaoperatorandsoon.

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

A unaryoperators onethatonly needssomethingon onesideof it, like thefile
operatoror theautoincremeng++) operator

A binaryoperatotis onethatneedssomethingon eithersideof it, suchastheaddition
operator

A trinary operatoralsoexists, but we don’t dealwith it in this course C programmers
will probablyalreadyknow aboutit, andcanuseit if they want.
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5.4. Functions

5.4.1.

A functionis like anoperator andin factsomefunctionsdoubleasoperatorsn certain
conditions- but with thefollowing differences:

- longernames
- cantake ary kindsof aguments
- algumentsalwayscomeafter thefunctionname

Theonly realway to tell whethersomethings a functionor anoperatois to checkthe
perlop andperifunc manualpagesandseewhichit appearsn.

Theres anintroductionto functionson page8 of the Camel,labeled’Verbs'.

Types of arguments

Functiongypically take the following kind of aguments:

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

LIST -- Any namedor unnamedist (remembethata namedist is anarray)
ARRAY -- A namedarray;usuallyresultsin the arraybeingmodified
HASH -- Any namedor unnamechash

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

FILEHANDLE -- A filehandleindicatingafile thatyou’ve openedor oneof the
pseudo-fileghatis automaticallyopenedsuchasSTDIN, STDOUT, andSTDERR

Thereareothertypesof agumentsput you're notlik ely to needto dealwith themin
thismodule.

In chapter3 of the Camel(startingon pagel4l)you’ll seehow thedocumentation
describesvhatkind of amgumentsafunctiontakes.
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5.4.2. Return values

Justasafunctioncantake agumentsof variouskinds, they canreturnvariousthings
for youto use- thoughthey don’t have to, andyou don't have to usethemif youdon't
want.

If afunctionreturnsa scalarandwe wantto useit, we cansaysomethindik e:

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

ands$years will beassignedhereturnedvalueof theint()  functionwhengiventhe
argumentsage - in thiscase29, sinceint()  truncatesnsteadof rounding.

If we justwantedto do somethingo a variableanddidn’t carewhatvaluewas
returnedwe couldjust say:

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

While we're atit, you shouldalsoknow thatthe bracletson functionsareoptionalif

it' snotlikely to causeconfusion What's lik ely to causeconfusionvariesfrom one
personto the next, but it’ s a pretty safebetto usebracletsasmuchaspossiblewhen
you're startingout, andthendropthemoff if you seethatotherpeopleareusuallydoing
it. Seriously You canlearnalot aboutPerlstyle by looking at otherpeoples code,
especiallycodefoundon CPAN or givenasexamplesin Perlbooks,nevsgroupsetc.

5.5. More about conte xt
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Many differentfunctionsandoperatordehae differentlydependingon whether
they’re calledin scalarcontext or list context. Eachonewill benotedin its
documentationeitherin the Camelor in the manualpages.

HerearesomePerloperatorandfunctionsthatcareaboutcontext:
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Table 5-4. Context-senstve functions

What? Scalar conte xt List conte xt

reverse() Reversesharactersn a Reversegheorderof the
string elementsn anarray

each() Returnghenextkeyina |Returnsatwo-elementist

hash

consistingof the next key
andvaluepairin ahash

gmtime() and

Returngthetime asa string

Returnsalist of second,

localtime() in commonformat minute,hour, day, etc

keys() Returnsthe numberof keys | Returnsalist of all the keys
(andhencethenumberof  in ahash
elements)n ahash

readdir() Returngthenext filenamein| Returnsalist of all the

a directory or undefif there

arenomore

filenamesn adirectory

Therearemary othercasesvhereanoperationvariesdependingon context. Take a
look atthe noteson context atthe startof perldoc perlfunc to seethe official guideto
this: "anything you want,exceptconsisteng".

You canalsouseperldoc -f f unct i onnane to getthedocumentatiorfor justa

singlefunction.

5.6. Some easy functions

Startingon pagel43of the Camelbook,thereis alist of every singlePerlfunction,
theiragumentsandwhatthey do.
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5.6.1. String manipulation

5.6.1.1. Finding the length of a string

Thelengthof astringcanbefoundusingthelength()  function:

#!/usr/bin/perl -W
use strict;
my $string = "This is my string";

print  length($string);

5.6.1.2. Case conversion

You cancorvert Perlstringsfrom uppercaseto lower case or vice versausingthe
Ic) anduc() functionsrespectiely.

#l/usr/bin/perl -W

print  lc("Hello, World!"); # prints  "hello, world!"
print  uc("Hello, World!"); # prints  "HELLO, WORLD!
Thelcfirst() anducfirst() functionscanbe usedto changeonly thefirst letter
of astring.

#!/usr/bin/perl -W

print  Icfirst("Hello, World!"); # prints  "hello, World!"
print Icfirst(uc("Hello, World!)); # prints  "hELLO, WORLD!
Notice how, in thelastline of the exampleabove, thelcfirst() operate®ntheresult

of theuc() function.
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5.6.1.3. chop() and chomp()

Thechop() functionremovesthelastcharacteof a stringandreturnsthatcharacter

#!/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 . "\t # "Goodby"

Thechomp() workssimilarly, but only removesthelastcharacteif it is anewline.
Thisis very handyfor remaving extraneoushewlinesfrom userinput.

5.6.1.4. String substitutions with substr()

Thesubstr()  functioncanbeusedto returna portionof a string,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

Therearemary numericfunctionsin Perl,includingtrig functionsandfunctionsfor
dealingwith randomnumbersThesenclude:

- abs() (absolutevalue)

« cos() ,sin() ,andatan2()

- exp() (exponentiation)

« log() (logarithms)

« rand() andsrand() (randomnumbers)

« sqrt()  (squareoot)

5.6.3. Type conversions
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Thefollowing functionscanbe usedto forcetype corversiong(if youreally 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
Stacksandqueuesarespecialkinds of lists.

A stackcanbethoughtof lik e a stackof paperon adesk.Thingsareput ontothetop of
it, andtakenoff thetop of it.

A gueuepntheotherhand,hasthingsaddedo theendof it andtakenout of the start
of it. Queuesarealsoreferredto as"FIFO" lists (for "First In, First Out").

We cansimulatestacksandqueuesn Perlusingthefollowing functions:

« push() --additemstotheendof alist

« pop() --removeitemsfromtheendof alist

« shift() -- remove itemsfrom the startof alist
« unshift() -- additemsto the startof alist

A queuecanbecreatedoy push ing itemsontothe endof alist andshift ing themoff
thefront.

A stackcanbecreatedy push ing itemson the endof alist andpop ping themoff.

5.6.4.2. Sorting lists

Thesort() function,whenusedon alist, returnsa sortedversionof thatlist. It does
not sortthelist in place.

Thereverse()  function,whenusedon alist, returnsthelist in reverseorder It does
notreversethelist in place.

#!/usr/bin/perl -w
my @“St = ("a", "Z", "C", "m");
my @sorted = sort(@list);
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5.6.5.

5.6.6.

5.6.7.
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my @reversed = reverse(sort(@list));

5.6.4.3. Converting lists to strings, and vice versa

Thejoin()  functioncanbeusedto join togethertheitemsin alist into onestring.
Corversely split() canbeusedto split astringinto elementdor alist.

Hash processing

Thedelete()  functiondeletesanelementfrom ahash.
Theexists()  functiontells youwhethera certainkey existsin ahash.

Thekeys() andvalues() functionsreturnlists of the keys or valuesof ahash,
respectely.

Reading and writing files

Theopen() functioncanbeusedto opena file for readingor writing. Theclose()
functionclosesafile afteryou’re donewith it.

Time
Thetime() functionreturnsthe currenttime in Unix format(thatis, the numberof

secondsincel Jan1970).

Thegmtime() andlocaltime() functionscanbe usedto geta morefriendly
representationf thetime, eitherin GreenwichMeanTime or thelocaltime zone.Both
canbeusedin eitherscalaror list context.
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5.6.8. Exercises

Theseexercisegangefrom easyto difficult. Answersareprovidedin the exercises
directory(filenamesaregivenwith eachexercise).

1. Createa scalarvariablecontainingthe phrasé'There's morethanonewayto doit"
thenprintit outin all uppercase(Answer:exercises/answers/tmtowtdi.pl )

2. Printarandomnumber
3. Printarandomitem from anarray (Answer:exercises/answers/quotes.pl )

4. Printoutthethird characteof aword enteredoy the userasanargumenton the
commandine (Theres a starterscriptin exercises/thirdchar.pl andthe
answersin exercises/answers/thirdchar.pl )

5. Printoutthe datefor aweekago(theanswersin
exercises/answers/lastweek.pl

6. Printouta sentenceén reverse
a. reversethewholesentence
b. reversgustthewords

(Answer:exercises/answers/reverse.pl )

5.7. Chapter summar y

- Perloperatorsandfunctionscanbe usedto manipulatedataandperformother
necessaryasks

- Thedifferencebetweeroperatorandfunctionsis blurred;mostcanbehaein either
way
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- Chapter3 of your Camelbook,perldoc perlop, perldoc perlfunc, andperldoc -f
f unct i onnane canbeusedto find out detailedinformationaboutoperatorsand
functions.

- Functionscanaccepiagumentsof variouskinds
- Functionsmayreturnscalarslists etc

- Returnvaluesmaydiffer dependingon whetherafunctionis calledin scalaror list
contet
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6.1. In this chapter...

In this section,we look at Perl’'s variousconditionalconstructsandhow they canbe
usedto provide flow controlto our PerlprogramsWe alsolearnaboutPerl's meaning
of Truthandhow to testfor truth in variousways.

6.2. What is a block?

The simplestblockis a singlestatementfor instance:

print  "Hello, world\n";

Sometimeyou’ll wantseveralstatementso be groupedtiogetherdogically. That's what
we call ablock. A block canbe executedeitherin response¢o someconditionbeing
met,or asanindependenthunkof codethat’s givenaname.

Blocksalwayshave curly braclets({ and} ) aroundthem.In C andJava, curly
bracletsareoptionalin somecases notsoin Perl.

{

$fruit = "apple";

$howmany = 32;

print  "I'd like to buy $howmany $fruit" . "s.\n";
}

You'll noticethatthebodyof theblock is indentedfrom the braclets;thisis to improve
readability Make a habitof doingit.

The Camelbookrefersto blockswith curly bracesaroundthemasBLOCKS (in
capitals).It discussethemon page97.
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6.2.1. Scope

Somethinghatneedanentioningagainatthis pointis the concepf variablescoping.
Youwill recallthatwe usethe myfunctionto declarevariablesvhenwe’re usingthe
strict ~ pragma.Themy alsoscopeghevariablessothatthey arelocalto the current
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 encounteblocks.

6.3. What is a conditional statement?
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A conditionalstatemenis onewhich allows usto testthe truth of somecondition.For
instancewe might say"If theticketpriceis lessthantendollars..."or "While thereare
still ticketsleft..."

You've almostcertainlyseenconditionalstatements otherprogramminganguages,
sowe’ll justassumehatyou getthegeneralidea.

Perl's conditionalstatementsrelisted andexplainedon page95-1060f the Camel.
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6.4. What is truth?

Conditionalstatementgvariablytestwhethersomethings true or not. Perlthinks
somethings trueif it doesnt 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 (f we haven't set it to anything, it's
# undefined)

The Cameldiscusse®erl’sideaof truth on pages20-21,includingsomeoddcases.

6.5. Comparison operator s

We cancomparethings,andfind out whetherour comparisorstatements true or not.
Theoperatorsve usefor this are:

Table 6-1. Comparison operators

Operator Example Meaning

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

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

< $a < $b Lessthan

> $a > $b Greatetthan

<= $a <= $b Lessthanor equalto

>= $a >= $b Greaterthanor equalto

If we're comparingstrings,we usea slightly differentsetof comparisoroperatorsas
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follows:

Table 6-2. String comparisonoperators

Operator Meaning
eq Equality
ne Inequality
It Lessthan(in "asciibetical"order)
gt Greaterthan
le Lessthanor equalto
ge Greaterthanor equalto
Someexamples:
69 > 42 true
"0t == - 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 avariablenameundefinest again,asdoesusingthe undef
functionwith thevariables nameasits argument.

Existence and Defined-ness

We canalsocheckwhetherthingsaredefined(somethings definedwhenit’s hada

valueassignedo it), or whetheranelementbf a hashexists.
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To find outif somethings defined,usePerl'sdefined function.You cant justusethe
nameof the variablebecausé¢he variablecanbe definedanstill 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 describedn the Camelon pagel55.

To find outif anelemenbf 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";
}

Theres abit of explanationof the differencebetweera hashkey "existing” andbeing
"defined"on pagel64 of the Camel.

Onelastquick exampleto clarify existence definednesandtruth:
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

}

Boolean logic operator s

Booleanlogic operatorsanbeusedto combinetwo or morePerlstatementsgitherin a
conditionaltestor elsavhere.

Theshortcircuit operatorsomein two flavours:line noise,andEnglish.Both do
similar thingsbut have differentprecedencel his causegreatconfusion.Therearetwo
waysof avoiding this: uselots of braclets,or readpage89 of the Camelbookvery,
very carefully

Alright, if youinsist:and andor operatordave verylow precendencé.e. they will be
evaluatedafterall the otheroperatorsn the condition)wherea&and|| have quite
high precedencandmayrequireparenthese the conditionto make it clearwhich
partsof the statemenareto be evaluatedfirst.

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 I $a || $b Trueif eitherof $a
and $b are true;
acts on $a then
if $a is false,

goes on to act

on $b.

Heres how you canusethemto combineconditionsin atest:

$a = 1;

$b = 2;

$a == 1 and $b == 2 # true

$a == 1 or $b == # true

$a == 2 or $b == # false

(3a == 1 and $b == 5) or $b == 2 # true (parenthe-

sized expression

H*

evaluated  first)

6.5.3. Using boolean logic operator s as short cir cuit
operator s

Theseoperatorsarent justfor combiningtestsin conditionalstatements-- they canbe
usedto combineotherstatementsswell.

Heres areal,working exampleof the|| shortcircuit operator:
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open(INFILE, "input.txt") || die("Can't open input file: $1");

Whatis it doing?

Theopen() functioncanbefoundon pagel91 of the Camel,if youwantto look at
how it works.

The&& operatotlis lesscommonlyusedoutsideof conditionaltests but is still very
useful.lts meanings this: If thefirst operandeturnstrue,thesecondwill alsohappen.
As soonasyou geta falsevaluereturnedthe expressiorstopsevaluating.

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

Thetyping savedby the above exampleis not necessarilyvorth thelossin readability
especiallyasit couldalsohave beenwritten:

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

if ($day eq ’'Friday’) {
print "Have a good weekend\n";
}
...orary of adozenotherways.That's right, theres morethanonewayto doit.

The mostcommonusageof the shortcircuit operatorsespecially]| (oror ) istotrap
errors,suchaswhenopeningfiles or interactingwith the operatingsystem.

Shortcircuit operatorsarecoveredfrom page89 of the Camelbook.

6.6. Types of conditional constructs

You'll have noticedthatwe snuckin somethingnew in thelastsection-- theif
constructlt probablydidn’t surpriseyou much- you'll have seensomethingsimilarin
justaboutevery programminganguage(Bonuspointswill not begivenfor naming
programmindanguagesvhich have no"if* construct.)
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If statements

Theif construcigoeslike this:

if  (conditional statement) {
BLOCK

} elsif  (conditional statement) {
BLOCK

} else {
BLOCK

}

Boththeelsif andelse partsof theabove areoptional,andof courseyou canhave
morethanoneelsif . elsif is alsospeltdifferentlyto otherlanguageséquialents-
C programmershouldtake especiahoteto notuseelse if .

If you'retestingfor somethingnegative, it cansometimesnake sensdo usethe
similar-but-oppositeconstructunless .

unless (conditional statement) {
BLOCK

}

Thereis no suchthing asan"elsunless'(thankthe gods!),andif you find yourself
usinganelse with unless thenyoushouldprobablyhave writtenit asanif testin
thefirst place.

Theres alsoa shorthandandmoreEnglish-like, way to useif andunless :

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

while loops

We canrepeaia block while a givenconditionis true:

while  (conditional statement) {

71



Chapter6. Conditionalconstructs

6.6.3.
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BLOCK
}

while  ($hunger) {
print  "Feed meln";
$hunger--;

}

Thelogical oppositeof thisis the"until" construct:

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

for and foreach

Perlhasafor constructidenticalto C andJava:

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

}

However, sincewe oftenwantto loop throughthe elementf anarray we have a
special'shortcut"looping constructcalledforeach , whichis similar to the construct
availablein someUnix shells.Comparehefollowing:

# using a for loop
for ($i = 0; $i <= $#array; S$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

We canloop throughhashe®asilytoo, usingthekeys functionto returnthekeys of a
hashasanlist thatwe canuse:

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,thencreateanif statemenasfollows:
a.If thenumberis lessthan3, print "Too small*
b. If thenumberis greaterthan7, print "Too big"

c. Otherwise print "Justright"

2. Settwo variableso your first andlastnamesUseanif statemento print out
whichever of themcomedfirst in thealphabet.
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3. Useawhile loopto print outanumberedist of theelementsn anarray
4. Now doit with aforeach loop

5. Now doit with ahash printing outthekeys andvaluesfor eachitem (hint: look up
thekeys functionin your Camelbook)

Answersaregivenin exercises/answers/loops.pl

6.7. Practical uses of whi | e loops: taking input
from STDIN
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STDIN is the standardnput streamfor ary Unix programIf aprogramis interactve, it
will take input from the uservia STDIN. Many Unix programsaccepinputfrom
STDIN via pipesandredirection.For instancethe Unix cat utility printsoutary file it
hasredirectedo its STDIN:

% cat < hello.pl

Unix alsohasSTDOUT (the standardutput)andSTDERR(whereerrorsareprinted
to).

We cangeta Perlscriptto take inputfrom STDIN (standardnput) anddo thingswith it
by usingtheline input operatoyrwhichis a setof anglebracletswith the nameof a
filehandlein betweerthem:

my $user_input = <STDIN>;

Theabove exampletakesa singleline of inputfrom STDIN. Theinputis terminatecby
theuserhitting Enter If we wantto repeatedlytake inputfrom STDIN, we canusethe
line inputoperatorin awhile 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

]

Corvenientlyenoughthewhile statementanbewritten moresuccinctly becausén
thesecircumstancegheline input operatorassigngo $_ by default:

while  (<STDIN>) {
print;
}

Betteryet, the default filehandleusedby theline input operatoris STDIN, sowe can
shortenthe above exampleyet further:

while (<>) {
print;
}
As always,theres morethanonewayto doiit.

Theabove examplescript(whichis availablein your directoryas
exercises/cat.pl ) will basicallyperformthe samefunctionasthe Unix cat
commandthatis, print outwhatever’s givento it throughSTDIN.

Try runningthe scriptwith no agumentsYou'll have to typesomestuf in, line by
line, andtype CTRL -D (a.k.a."D) whenyou’re readyto stop.”D indicatesend-of-file
(EOF)on mostUnix systems.

Now try giving it afile by usingthe shellto redirectits own sourcecodeto it:
perl exercises/cat.pl < exercises/cat.pl

This shouldmake it print outits own sourcecode.
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6.8. Named blocks

Blockscanbegivennamesthus:

#l/usr/bin/perl -W
LINE: while (<STDIN>) {

}

By tradition,the namef blocksarein uppercase Thenameshouldalsoreflectthe
type of thing you areiteratingover -- in this case aline of text from STDIN.

6.9. Breaking out of loops
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You canbreakout of loopsusingnext , last andsimilar statements.

#!/usr/bin/perl -W

LINE: while (<STDIN>) {

chomp; # remove newline
next LINE if $_ eq 7 # skip blank lines
last LINE if Ic($) eq 'q; # quit

}

TheLINE indicatingtheblock to breakout of is optional(it defaultsto the current
smallestoop), but canbe very usefulwhenyou wish to breakout of aloop higherup
thechain:

#!/usr/bin/perl -W

LINE: while (<STDIN>) {

chomp; # re-
move newline
next LINE if $_ eq 7 # skip blank lines
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# we split the line into words and check all of them
foreach  (split $) {

last LINE if Ic($) eq ’'quit; # quit
}

6.10. Chapter summary

A blockin Perlis aseriesof statementgroupedogethery curly braclets.Blocks
canbeusedin conditionalconstructsandsubroutines.

A conditionalconstructs onewhich executesstatementbasedon thetruth of a
condition

Truthin Perlis determinedy testingwhethersomethings NOT ary of: numeric
zero,thenull string,or undefined

Theif - elsif - else conditionalconstructtanbeusedto performcertain
actionsbasedn thetruth of a condition

Thewhile , for , andforeach constructcanbeusedto repeatcertainstatements
basedonthetruth of a condition.

A commonpracticaluseof thewhile loopis to readeachline of afile.
Blocks maybenamedusingthe NAME: corvention

You canbreakout of blocksusingnext , last andsimilar statements
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7.1. In this chapter...

In this chapterwe look at subroutinesandhow they canbe usedto simplify your code.

7.2. Introducing subr outines

If you have along Perlscript,you’ll probablyfind thattherearepartsof the scriptthat
you wantto breakoutinto subroutinesln particular if you have a sectionof code
whichis repeatednorethanonce,it’ s bestto make it a subroutineo save on
maintenancéand,of coursejinecount).

A subroutinas basicallyalittle self-containednini-programin theform of block
which hasa hame andcantake agumentsandreturnvalues:

# 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 subroutinecanbe calledin eitherof thefollowing ways:

&print_headers;
print_headers();

If (for somereason)ou've gota subroutinghatclasheswvith aresenedfunctionor
somethingyou will needto prefix your functionnamewith & (ampersandjo be
perfectlyclear You shouldavoid doingthis aryway; overloadingbuilt-in functionscan
causemoreconfusionthanit’ s worth.

Thereareothertimeswhenyou needto useanampersan@n your subroutinename,
suchaswhena functionneedsa SUBROUTINE type of parameteror whenmakingan
anorymoussubroutinereference.

7.4. Passing arguments to a subr outine
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You canpassargumentgo a subroutineby includingthemin the bracketswhenyou
callit. Theagumentsendupin anarraycalled@_whichis 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 cantake ary numberof scalardn asarguments they’ll all endupin @_in the
sameorderyou gave them.

You couldalsousestitle = shift; $author = shift;  to getthesameresult.
Seetheentryfor shift onpage215of the Camelbook.

7.5. Returning values from a subr outine

To returnavaluefrom a subroutinesimply usethereturn ~ function.

sub print_headers {
my ($title, $author) = @_;
return  "$title\nby\n$author\n\n";
}
sub sum {
my $total;
foreach (@_) {
$total = Stotal + $ ;
}
return  $total;
}

You canalsoreturnlists from your subroutine:

# subroutine to return the first three arguments passed to it
sub firstthree {
return  @_J[0..2];

}
my @three_items = firstthree("x", ', "zt tat, b,
# sets @three items to ("X, AN A
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7.6. Exercises

1. Write a subroutinewhich printsoutits first agument
2. Modify theabove subroutineo alsoprint outthelastargument

3. Now changdt to comparehefirst andlastargumentsaandreturntheonewhichis
numericallylarger (you’ll wantto useanif statementor that)

7.7. Chapter summary

« A subroutinds anamedlock which canbe calledfrom anywherein your Perl
program

- Subroutineganacceptparametersyhich areavailablevia the specialarray@_

- Subroutineganreturnscalaror list values.
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8.1. In this chapter...

In this chaptemwe begin to explore Perl’s powerful regularexpressiorcababilitiesand
useregularexpressiongo performmatchingandsubstitutionoperationon text.

8.2. What are regular expressions?

Theeasiestvay to explainthisis by analogy Youwill probablybefamiliarwith the
concepif matchingfilenameaunderDOS andUnix by usingwildcards- *.txt  or
lusr/local/* for instanceWhenmatchingfilenamesanasteriskcanbe usedto
matchany numberof unknonvn charactersanda questiormarkmatchesary single
characterTherearealsolesswell-known filenamematchingcharacters.

Regularexpressionsresimilar in thatthey usespecialcharacterso matchtext. The
differencesarethatary kind of text canbe matchedandthatthe setof special
characterss different.

Regularexpressionsrealsoknown 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

Themostbasicregularexpressioroperatolis the matchingoperatoy m/PATTERN/.

- Workson$_ by default.

- In scalarcontext, returnstrue (1) if the matchsucceedspr false(the emptystring)if
the matchfails.

- In list context, returnsalist of ary partsof the patternwhich areenclosedn
parenthesesf thereareno parenthesesheentirepatternis treatedasif it were
parenthesized.

- Themis optionalif you useslashessthe patterndelimiters.

- If youusethemyou canuseary delimiteryoulik e insteadof theslashesThisis
very handyfor matchingon stringswhich containslashesfor instancedirectory
namesor URLS.

- Usingthe/i modifierontheendmakesit caseinsensitve.

while (<) {

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

print if m/fooli; # prints if a line con-
tains  "foo", "FOQ", etc

print if /fooli; # ex-
actly the same; the mis optional

print  if m!http://Y; # using ! as an alterna-

tive delimiter
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8.3.2. SIPATTERN/REPLACEMENT/ - the substitution
operator
Thisis the substitutionoperatoyandcanbe usedto find text which matchesa pattern
andreplacet with somethingelse.
- Workson$_ by default.
« In scalarcontext, returnsthe numberof matchefoundandreplaced.
- In list context, behaesthe sameasin scalarcontext andreturnsthe numberof
matchedoundandreplaced.
« Youcanuseary delimiteryouwant,the sameasthem// operator
- Using/g ontheendof it matcheglobally, otherwisematchegandreplacespnly
thefirst instanceof the pattern.
- Usingthe/i modifiermakesit caseinsensitve.
# fix some misspelt text
while (<>) {
s/freind/friend/g;
s/teh/thelqg;
sl/jsut/just/g;
print;
}
Theabove examplecanbefoundin exercises/spellcheck.pl
8.3.3. Binding operator s

If wewantto usem// ors/// tooperateon somethingptherthan$_ we needto use
binding operatorgo bind the matchto anotherstring.

85



Chapter8. Regular expressions

Table 8-1.Binding operators

Operator

Meaning

Trueif the patternmatches

Trueif the patterndoesnt match

print "Please enter your homepage URL: *;

my $url = <STDIN>;
if ($url =~ /geocities/) {

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

8.4. Metacharacter s

Thespecialcharactersve usein regularexpressionsrecalledmetataracters, because

they arecharactershatdescribeothercharacters.

8.4.1. Some easy metac haracter s

Table 8-2. Regular expressionmetacharacters

Metac haracter(s) Matches...
n Startof string
$ End of string

Any singlecharacteexcept\n (though
special things can happen in

multiline mode)
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Metac haracter(s) Matches...

\n Newline (subtlydifferentto$ - when
working in  multiline mode, there
may be newlines embedded in the
multiline string  you're  working
with.

\t Matchesatab

\s Any whitespaceharactersuchasspaceor
tab

\S Any non-whitespaceharacter

\d Any digit (0to 9)

\D Any non-digit

\w Any "word" character alphanumeriglus
underscoré )

\W Any non-word character

\b A word break- the zero-lengthpoint
betweeraword charactefasdefined
above) andanon-word character

Theseandothermetacharacterareall outlinedin chapter2 of the Camelbookandin
theperlre manpage type perldoc perlr e to readit.

Any charactethatisn’t ametacharactgust matchestself. If youwantto matcha

charactethat’s normallya metacharacteyou canescapat by precedingt with a
backslash

Somequick examples:
# Perl regular  expressions are wusually found within  slashes -

the
# matching operator/function which  we will see soon.

[cat/ # matches the three characters
# ¢, a, and t in that order.
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8.4.2.

88

["cat/
N\scat\s/

Nbcat\b/

clude the spaces in the text

# we can interpolate variables just
my $ani-
mal = "dog"
/$animal/

/$animal$/

A$\d\.\d\d/

lar sign, then a

other digit, then another

Quantifier s

H H H HH

like

we set

matches ¢, a, t at start of line
matches ¢, a, t with spaces on
either  side

same as above, but won't

in-

it matches

in strings:

up a scalar variable

matches d, o, g

matches d, o, g at end of line

matches a dol-

digit, then a dot, then

an-

digit, eg $9.99

Whatif, in our lastexample , we’d wantedto say"Match a dollar, thenarny numberof
digits, thena dot, thentwo moredigits"? Whatwe needarequantifiers.

Table 8-3. Regular expressionquantifiers

Quantifier Meaning
? Oorl

* 0 or more
+ 1 ormore
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Quantifier Meaning

{n} matchexactly n times

{n} matchn or moretimes

{n,m} matchbetweem andm times

8.4.3. Greediness

Regularexpressionsre,by default, "greedy”. This meanghatany regularexpression,
for instance* , will try to matchthebiggestthing it possiblycan.Greedinesss
sometimegeferredto as"maximalmatching".

To changethis behaiour, follow the quantifierwith a questionmark,for example.*? .
Thisis sometimeseferredto as"minimal matching".

$string = "abracadabra”;
la.*al # greedy -- matches "abracadabra"
la.*?al # not greedy -- matches "abra"

8.4.4. Exercises

1. Younow know enoughto work outthe price exampleabove. Work it through.

2. Anotherexample:whatregularexpressiorwould matchthe word "colour"” with
eitherBritish or Americanspellings?

3. How canwe matchary four-letterword?
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8.5. Grouping techniques

8.5.1. Character classes
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A characteclasscanbeusedto find asinglecharactethatmatchesary oneof agiven
setof characters.

Let'ssayyou're looking for occurencesf theword "grey” in text, thenremembethat
the Americanspellingis "gray". Theway we cando thisis by usingcharacteclasses.
Characteclassesarespecifiedusingsquarebraclets,thus:/gr[ealy/

We canalsousecharactesequenceby sayingthingslike[A-Z] or[0-9] .The
sequencesl and\w caneasilybeexpressedscharacteclassesf0-9] and
[a-zA-Z0-9 ]  respectiely.

We canneggatea characteclassby puttinga caretatthe startof it. That'sright, the
samecharactethatwe usedto matchthe startof theline. Larry Wall haswritten that
Perldoesanything you want-- unlessyou wantconsistenyg, andit hasalsobeensaid
thatconsisteng is the hobgoblinof smallminds.Thereforewe’ll learnaboutthese
characteclassinconsistenciedearnto love them,andflatteroursehesthatwe do not
have smallminds.

Herearesomeof the specialrulesthatapplyinsidecharacteclassesl make no
guaranteehatthisis a completdist; additionsarealwayswelcome.

- ~ atthestartof acharacterclassnegateshecharacteclass ratherthanspecifying
thestartof aline.

- - specifiesarangeof characters.

«$. (0 \\ *+}andothermetacharacterskenliterally.

8.5.1.1. Exercises

Your trainerwill helpyou dothefollowing exercisesasagroup.
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1. How would we find arny word startingwith aletterin thefirst half of thealphabet,
orwith X, Y, or Z?

2. Whatregularexpressiorcould be usedfor any word thatstartswith lettersother
thanthoselistedin the previousexample.

3. Theres almostcertainlya problemwith theregularexpressiorwe’ve just created
canyou seewhatit mightbe?

8.5.2. Alternation

Theproblemwith characterclassess thatthey only matchonecharacterWhatif we
wantedto matchary of a setof longerstrings,lik e a setof words?

Theway we dothisis to usethe pipesymbol| for alternation:
/cat|dog|budgie/ # matches any of our pets
Now we comeup againstanothemproblem.If we write somethindike:
/"cat|dog|budgie$/

...tomatchary of our petson aline by itself, whatwe're actuallymatchingis: "the start
of the stringfollowedby cat; or dog; or budgiefollowedby theendof the string"”. This
is notwhatwe originally intended.To fix this, we encloseour alternationin round
braclets:

/"(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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8.5.3.
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Theabove emailexamplecanbefoundin exercises/mailhdr.pl

The concept of atoms

Roundbracletsbring usneatlyinto the conceptof atoms.Theword "atom" derives
from the Greekatomosmeaning'indivisible" (little did they know!). Whatwe useit to
meanis "somethingthatis a chunkof regularexpressionn its own right" -- asopposed
to "somethingthatcanwipe out citieswith asingleblast".

Atomscanbearbritrarily createdoy simply wrappingthingsin roundbraclets- handy
for indicatinggrouping,usingquantifiersfor thewhole groupat once,andfor
indicatingwhich bit(s) of amatchingfunctionshouldbethereturnedvalue (but we'll
dealwith thatlater).

In theexampleabove, therearethreeatoms:

1. startof line
2. cator dogor budgie
3. endof line
How mary atomsweretherein our dollar pricesexampleearlier?

Atomic groupingscanhave quantifiersattachedo 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. Determinewhetheryour nameappearsn astring(ananswersin
exercises/answers/namere.pl ).

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

3. Split tab-separatedatainto anarraythenprint out eachelementusingaforeach
loop.

8.7. Chapter summary

« Regularexpressionareusedto performmatchesandsubstitutionson strings

- Regularexpressionganincludemeta-character&haractersvith a specialmeaning,
which describesetsof othercharactersandquantifiers

- Characteclassesanbeusedto specifyary singleinstanceof a setof characters

- Alternationmaybeusedto specifyary of asetof sub-epressions

- Thematchingoperatolis m/PATTERN/ andactson $_ by default

- Thesubstitutionoperators s’lPATTERN/REPLACEMENT/andactson$_ by default

- Matchesandsubstitutionganbe performedon stringsotherthan$_ by usingthe =~
bindingoperator

« Functionssuchassplit() andgrep() useregularexpressiorpatternsasoneof
theirarguments
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Chapter 9. Practical exercises

This chaptemprovidesyou with somebroaderexercisedo testyour new Perlskills.
Eachexerciserequiresyou to usea mixture of variables poperatorsfunctions,
conditionalandlooping constructsandregularexpressions.

Therearenoright or wronganswersRemember'Theres More ThanOneWay To Do
It."

1. Write asimplemenusystemwherethe useris repeatedlhyaskedto choosea
messag¢o displayor Q to quit.

a.Considercase-sensiity

b. Handleerrorscleanly

2. Write a"chatterbox"programthatholdsa cornversatiorwith the userby matchings
patternsn theusersinput.

3. Write a programthatgivesinformationaboutfiles.
a. usefile testoperators
b. offer to print thefile outif it'satext file

c. how will you copewith fileslongerthana screenful?
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Chapter 10. Conclusion

10.1. What you’ve learnt

Now you've completed\etizens Introductionto Perlmodule,you shouldbe confident
in your knowledgeof thefollowing fields:

- Whatis Perl?Perl’s featuresPerl’s mainuseswhereto find informationaboutPerl
online

« CreatingPerlscriptsandrunningthemfrom the Unix commandine, includingthe
useof the-w flagto enablewarnings

- Perl'sthreemainvariabletypes:scalarsarraysandhashes

- Thestrict  pragmalexical scoping,andtheir benefits

« Perl'smostcommonoperatorsandfunctions,andtheir use

« Perl's concepbf truth; existenceanddefinednessf variables

- Conditionalandloopingconstructsif , while , foreach andothers.

- Raularexpressionsthematchingandsubstitutionoperatorssimplemetacharacters;
guantifiersalternationrandgrouping

10.2. Where to now?

To furtherextendyour knowledgeof Perl,you maylik e to:

- Borrow or purchasehebookslistedin our "FurtherReading"section(below)

- Follow someof the URLSs giventhroughoutthesecoursenotes especiallythe ones
marked"'Readme”
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10.3.
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- Install Perlon your homeor work computer
« PracticeusingPerlfrom dayto day
« JoinaPerlusergroupsuchasPerlMongers(http://www.pm.og/)
- Extendyour knowledgewith furtherNetizencoursesuchas:
- IntermediatePerl
« CGI Programmingn Perl
- Webenableddatabasewith PerlandDBI

Informationaboutthesecoursesanbe foundon Netizens website
(http://netizen.com.au/services/trainingX)diagramof Netizens coursesandthe
careerghey canleadto is includedwith thesetraining materials.

Further reading

ThePerlhomepagéhttp://www.perl.com/)

ThePerlJournal(http://www.tpj.com/)

Perlmonth(http://www.perlmonth.com/fonlinejournal)

PerlMongersPerlusergroups(http://www.pm.og/)



Appendix A. Unix cheat sheet

A brief run-dowvn for thosewhoseUnix skills arerusty:

Table A-1. Simple Unix commands

Action Command
Changeto homedirectory cd

Changdodi rectory cddirectory
Changeo directoryabove current cd..

directory

Shaw currentdirectory pwd
Directorylisting Is

Wide directorylisting, shawving hidden  |Is -al

files

Showing file permissions Is -al

Making afile executable

chmod+xfil enane

Printingalongfile ascreenfulatatime

morefi | enane or
filenanme

| ess

Gettinghelpfor comand

man command

99




AppendixA. Unix cheatsheet

100



Appendix B. Editor cheat sheet

This summaryis laid out asfollows:

Table B-1. Layout of editor cheatsheets

Running Recommendedommandine for starting
it.

Using Reallybasichowto. Thisis notevenan
attemptat a detailedhowto.

Exiting How to quit.

Gotchas Odditiesto watchfor.

B.1. vi

B.1.1. Running

% vi filename

B.1.2. Using

i to enterinsertmode,thentypetext, pressESCto leave insertmode.

x to deletecharactebelow cursor

dd to deletethecurrentline

Cursorkeys shouldmove the cursorwhile notin insertmode.

If not,try hjkl , h =left,| =right,j =down,k =up.
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B.1.3.

B.1.4.

B.1.5.
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« /,thenastring,thenENTER to searcHor text.
- :w thenENTER to save.

Exiting

Pres€ESCif necessaryo leave insertmode.
:q thenENTER to exit.

:q! ENTER to exit without saving.

« :wq to exit with save.

Gotc has

vi hasaninsertmodeanda commandmnode.Text entryonly worksin insertmode,and
cursormotiononly worksin commandmode.lf you getconfusedaboutwhatmodeyou
arein, pressingeSC twice is guaranteedo getyou backto commandnode(from
whereyou press to inserttext, etc).

Help

help  ENTER mightwork. If not,thenseethe manpage.
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B.2. pico

B.2.1. Running

% pico -w filename

B.2.2. Using

« Cursorkeys shouldwork to move the cursor
- Typeto inserttext underthe cursor

« Themenubarhas*X commanddisted. This meanshold down CTRL andpressthe
letterinvolved,eg CTRL -W to searcHor text.

« CTRL-Oto save.

B.2.3. Exiting

Follow themenubar, if you arein themidstof acommandUseCTRL -X from the
mainmenu.

B.2.4. Gotc has

Line wrapsareautomaticallyinsertedunlessthe-w flagis givenon thecommandine.
This oftencauseproblemswhenstringsarewrappedn the middle of codeandsimilar.
\\\hline
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B.2.5. Help

CTRL -G from themainmenu,or justreadthe menubar.

B.3. joe

B.3.1. Running

% joe filename

B.3.2. Using

« Cursorkeysto movethecursor
- Typeto inserttext underthe cursor
« CTRL-K thenSto save.

B.3.3. Exiting

. CTRL -C to exit withoutsave.
. CTRL-K thenX to sare andexit.

B.3.4. Gotc has

Nothingin particular

104



B.3.5. Help
CTRL-K thenH.

B.4. jed

B.4.1. Running

% jed

B.4.2. Using

. Defaultsto theemacsmulationmode.

- Cursorkeysto move thecursor
- Typeto inserttext underthe cursor

. CTRL-X thenSto save.

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

B.4.4. Gotc has

Nothingin particular

AppendixB. Editor cheatsheet
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B.4.5. Help

- Readthemenubaratthetop.

« Pres€ESCthen? thenH from themainmenu.

106



Appendix C. ASCII Pronunciation Guide

Table C-1. ASCII Pronunciation Guide

Character Pronunciation

! bang,exlamation
* star asterisk

$ dollar

@ at

% percent

& ampersand

double-quote

single-quotetick

open/closédraclet, parentheses

lessthan

greaterthan

dashhyphen

dot

comma

slash forward-slash

backslashslosh

colon

semi-colon

equals

question-mark

caret(pron.carrot)

underscore
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Character Pronunciation
[ ] open/closesquarebraclet
{1} open/closeurly braclets,open/close

brace

pipe,or verticalbar

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

backtick







