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Chapter 1. Intr oduction
Welcometo Netizen’s Intermediate Perl trainingcourse.This is aone-daymodulein
which weextendon thematerialcoveredin Introduction to Perl andexplorethetopics
of references,advancedregularexpressions,andinteractingwith theoperatingsystem.

1.1. Cour se outline

• Reviseintroductionto Perlmaterial

• File I/O

• Line input andglobbingoperators

• Openingfilesanddirectories

• Openingpipes

• Findinginformationaboutfiles

• Recursingdown directories

• File locking

• Handlingbinarydata

• Advancedregularexpressions

• Review of basicregexps

• Multiline strings

• Backreferences

• More functions
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Chapter 1. Introduction

• Thegrep() function

• Themap() function

• printf() andsprintf()

• pack() andunpack()

• List manipulationwith splice()

• Systeminteraction

• system() andexec()

• Backticks

• Interactingwith thefile system

• Dealingwith users,groupsandpermissions

• Interactingwith processes

• Securityconsiderations

• Referencesandcomplex datastructures

• Creatinganddereferencing

• Complex datastructures

• Anonymousdatastructures

1.2. Assumed kno wledg e
This trainingmoduleassumesthefollowing prior knowledgeandskills:

12



Chapter 1. Introduction

• BasicPerlfluency, includinga familiarity with Perlvariabletypes,functionsand
operators,conditionalconstructs,andbasicregularexpressions

• SomeUnix experience,includingloggingin, moving arounddirectories,andediting
files

1.3. Module objectives

• Beableto openfilesanddirectoriesto readandwrite data,usingvarioustechniques

• Performtestson filesanddirectories

• Openpipesto reador write datathroughanotherprogram

• Useregularexpressionsto handlemultiline data

• Usebackreferencesto createcomplex regularexpressions

• Useandunderstandmorecomplex Perlfunctionssuchasgrep() andmap()

• UsePerlfunctionsto call systemcommands

• UsePerlto interactwith thefile system,users,andprocesses

• Understandthesecurityimplicationsof runningsystemcommandsfrom Perl,and
how to increasesecurity

• UnderstandandusePerlreferencesto createcomplex datastructuresandanonymous
datastructures

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.

13



Chapter 1. Introduction

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

Notes and tips appear offset from the text like this.

Noteswhicharemarked"Advanced"arefor thosewhoareracingaheador whoalready
havesomeknowledgeof thetopicat hand.Theinformationcontainedin thesenotesis
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Chapter 1. Introduction

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:Programming Perl (2ndedition),morecommonlyreferredto as"theCamel
book".TheCamelbookwill beusedthroughouttheday, andwill beavaluable
referenceto takehomeandkeepnext to your computer.

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

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

1. Openthetelnetprogram

2. Connectto thetrainingserverusingthehostnameor IP numbergivenby your
instructor

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.
If you’renot quiteup to speedwith Unix, there’sacheat-sheetin AppendixA of these
notes.
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Chapter 2. File I/O

2.1. In this chapter ...
In this section,we learnhow to openandinteractwith filesanddirectoriesin various
ways.

2.2. Assumed kno wledg e
You shouldalreadyhaveencounteredtheopen() functionandthe<> line input
operatorin apreviousPerltrainingsessionor in your previousPerlexperience.

2.3. Angle brac kets - the line input and
globbing operator s

You will haveencounteredtheline input operator<> before,in situationssuchasthese:

# reading lines from STDIN
while (<>) {

...

...
}

# reading a single line of user input from STDIN
my $input = <STDIN>

Theline input operatoris discussedin-depthon page53of theCamel.Readit now.

17



Chapter 2. File I/O

• In scalarcontext, theline inputoperatoryieldsthenext line of thefile referencedby
thefilehandlegiven.

• In list context, theline input operatoryieldsall remaininglinesof thefile referenced
by thefilehandle.

• Thedefault filehandleis STDIN, or any files listedon thecommandline of thePerl
script(eg myscript.pl file1 file2 file3).

Theglobbing operatoris nearly, but notquite,identicalto theline inputoperator. It
looksthesame,andit actspartly in asimilar way, but it really is aseparateoperator.

Thefilenameglobbingoperatoris documentedon page55of theCamel.

If theanglebracketshaveanything in themotherthanafilehandleor nothing,it will
work asaglobbingoperatorandwhatever is betweentheanglebracketswill betreated
asafilenamewildcard.For instance:

my @files = <*.txt>

Thefilenameglob*.txt is matchedagainstfiles in thecurrentdirectory, theneither
they arereturnedasa list (in list context, asabove)or onescalarat a time (in scalar
context).

If yougeta list of files this way, you canthenopenthemin turnandreadfrom them.

while (<*.txt>) {
open (FILEHANDLE, $_) || die ("Can’t open $_: $!");
...
...
close FILEHANDLE;

}

Theglob() functionbehavesin a verysimilar mannerto theanglebracket globbing
operator.

my @files = glob("*.txt")

18



Chapter 2. File I/O

foreach (glob "*.txt") {
...

}

Theglob() is consideredmuchcleanerandbetterto usethantheangle-brackets
globbingoperator.

2.3.1. Exercises

1. Usetheline input operatorto acceptinput from theuserthenprint it out

2. Modify your previousscriptto useawhile loop to getuserinput repeatedly, until
they type"Q" (or "q" - checkout thelc() anduc() functionsin chapter3 of your
Camelbook)(Answer:exercises/answers/userinput.pl)

3. Usethefile globbingfunctionor operatorto find all Perlscriptsin yourhome
directoryandprint out their names(assumingthey arenamedin theform *.pl)
(Answer:exercises/answers/findscripts.pl)

2.3.1.1. Advanced exercises

1. Usetheaboveexampleof globbingto print out all thePerlscriptsoneafterthe
other. Youwill needto usetheopen() functionto readfrom eachfile in turn.
(Answer:exercises/answers/printscripts.pl)
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2.4. open() and friends - the gor y details

2.4.1. Opening a file for reading, writing or appending
Theopen() functionis usedto openafile for readingor writing (or both,or asapipe-
moreon thatlater).

Theopen() functionis documentedon pages191-195of theCamelbook,andalsoin
perldoc perlfunc. Readthedocumentationfor open() beforegoingany further.

In a typical situation,wemight useopen() to openandreadfrom afile:

open(LOGFILE, "/var/log/httpd/access.log")

Notethatthe< (lessthan)usedto indicatereadingis assumed;wecouldequallywell
havesaid"</var/log/httpd/access.log".

You shouldalways checkfor failureof anopen() statement:

open(LOGFILE, "/var/log/httpd/access.log") || die "Can’t open
/var/log/httpd/access.log: $!";

$! is thespecialvariablewhichcontainstheerrormessageproducedby thelastsystem
interaction.It is documentedin chapter2 of theCamel,onpage134.

Oncea file is openedfor readingor writing, wecanusethefilehandlewe specified(in
this caseLOGFILE) for avarietyof usefulpurposes:

open(LOGFILE, "/var/log/httpd/access.log") || die "Can’t open
/var/log/httpd/access/log: $!";

# use the filehandle in the in the <> line input operator...
while (<LOGFILE>) {

print if /netizen.com.au/;
}

close LOGFILE;
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# open a new logfile for appending
open(SCRIPTLOG, ">>myscript.log") || die "Can’t open myscript.log: $!";

# print() takes an optional filehandle argument -
defaults to STDOUT
print SCRIPTLOG "Opened logfile successfully.\n";

close SCRIPTLOG;

Notethatyou shouldalwayscloseafilehandlewhenyou’refinishedwith it (though
admittedlyany openfilehandleswill beautomaticallyclosedwhenyour scriptexits).

You canalsousesysopen() andfriendsto opena file in aC-likeway. Seepage229
of your Camelbookfor detailsor perldoc -f sysopen.

2.4.1.1. Exercises

1. Write ascriptwhichopensa file for reading.Useawhile loop to print outeach
line of thefile.

2. Usetheabovescriptto openaPerlscript.Usea regularexpressionto print out
only thoselinesnotbeginningwith ahashcharacter(i.e. non-commentlines).
(Answer:exercises/answers/delcomments.pl)

3. Createanew scriptwhich opensafile for writing. Write out thenumbers1 to 100
into thisfile. (Answer:exercises/answers/100count.pl)

4. Createanew scriptwhich opensa logfile for appending.Createawhile loop
whichacceptsinput from STDIN andappendseachline of input to thelogfile.
(Answer:exercises/answers/logfile.pl)

5. Createascriptwhichopenstwo files, readsinput from thefirst, andwritesit out to
thesecond.(Answer:exercises/answers/readwrite.pl)
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Chapter 2. File I/O

2.4.2. Reading directories
It is alsopossibleto opendirectories(usingopendir() andreadfrom them.However,
it is notpossibleto readthecontentsof files in thatdirectorysimplyby openingit and
loopingthroughit. Openingadirectorysimply makesthefilenamesin thatdirectory
accessiblevia functionssuchasreaddir().

opendir() is documentedonpage195of theCamel.readdir() is on page202.
Don’t forgetthatfunctionhelpis alsoavailableby typingperldoc -f opendir or
perldoc -f readdir

opendir(HOMEDIR, $ENV{HOME});

my @files = readdir(HOMEDIR);

closedir HOMEDIR;

foreach (@files) {
open(THISFILE, "<$_") || die "Can’t open file $_: $!");
...
...
close THISFILE;

}

2.4.2.1. Exercises

1. Useopendir() andreaddir() to obtaina list of files in adirectory. Whatorder
arethey in?

2. Usethesort() functionto sortthelist of filesasciibetically(Answer:
exercises/answers/dirlist.pl)
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Chapter 2. File I/O

2.4.3. Opening files for sim ultaneous read/write
Filescanbeopenedfor simultaneousread/writeby puttinga+ in front of the> or <
sign.+< is almostalwayspreferable,however, as+> wouldoverwritethefile before
you hada chanceto readfrom it.

Read/writeaccessto afile is notasusefulasit sounds--- youcan’t write into the
middleof thefile usingthis method,only ontotheend.Themainusefor read/write
accessis to readthecontentsof afile andthenappendlinesto theendof it.

A moreflexible way to readandwrite afile is to import thefile into anarray,
manipulatethearray, thenoutputeachelementagain.

# program to remove duplicate lines
open(INFILE, "file.txt") || die "Can’t open file.txt for in-
put: $!";
my @lines = <INFILE>;
close INFILE;

# dup-remover taken from The Perl Cookbook
my @unique = grep { ! $seen{$_} ++ } @lines;

open(OUTFILE, ">file.txt") || die "Can’t open file.txt for out-
put: $!";
foreach (@unique) {

print OUTFILE $_;
}

close OUTFILE;

One thing to watch out for here is memory usage. If you have a ten
megabyte file, it will use at least that much memory as a Perl data structure.
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2.4.3.1. Exercises

1. Openafile, reverseits contents(line by line) andwrite it backto thesame
filename(Answer:exercises/answers/reversefile.pl)

2.4.4. Opening pipes
If thefilenamegivento open() beginswith apipesymbol(|), thefilenameis
interpretedasacommandto whichoutputis to bepiped,andif thefilenameendswith
a|, thefilenameis to beinterpretedasafilenamewhichpipesinput to us.

This is oftenusedwhenyouwantto take input from thesystema line at a time.Here’s
anexamplewhich readsfrom therot13 filter (asimpleroutinewhich rotatestheletters
of its input by 13 letters,providing averysimplecipherfor encodingtheanswersto
jokes,spoilersto movies,or otherlow-securityinformation):

#!/usr/bin/perl -w

use strict;

open (ROT13, "rot13 < /etc/motd |") || die "Can’t open pipe: $!";

while (<ROT13>) {
print;

}

close ROT13;

Conversely, wecanoutputsomethingthroughrot13:

#!/usr/bin/perl -w

use strict;

24
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open (ROT13, "|rot13") || die "Can’t open pipe: $!";

print "This is some rot13’d text:\n";
print ROT13 "This is some rot13’d text.\n";

close ROT13;

If you reversethetwo print linesabove,theoutputwill neverthelessbein thesame
orderasbefore.You’ll needto set$| to flushtheoutputpipe.It’ son page130of your
Camel,or in perldoc perlvar.

2.4.4.1. Exercises

1. Modify thesecondexampleabove(providedfor you asexercises/rot13.pl in
yourexercisesdirectoryto acceptuserinput andprint out therot13’d version.

2. Changeyourscriptto acceptinput from afile usingopen() (Answer:
exercises/answers/rot13.pl)

3. Changeyourscriptto pipeits input throughthestrings command,sothatif you
getafile that’snot a text file, it will only look at thepartsof thefile whichare
strings.(Answer:exercises/answers/strings.pl)

2.5. Finding inf ormation about files
Wecanfind outvariousinformationaboutfilesby usingfile testoperatorsand
functionssuchasstat()

Table 2-1.File testoperators
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Operator Meaning

-e File exists.

-r File is readable

-w File is writable

-x File is executable

-o File is ownedby you

-z File haszerosize.

-s File hasnonzerosize(returnssize).

-f File is aplainfile.

-d File is adirectory.

-l File is asymboliclink.

-p File is anamedpipe(FIFO),or Filehandle
is apipe.

-S File is asocket.

-b File is ablockspecialfile.

-c File is acharacterspecialfile.

-t Filehandleis openedto a tty.

-u File hassetuidbit set.

-g File hassetgidbit set.

-k File hassticky bit set.

-T File is a text file.

-B File is abinaryfile (oppositeof -T).

-M Ageof file in dayswhenscriptstarted.

-A Samefor accesstime.

-C Samefor inodechangetime.

Thefile testoperatorsaredocumentedfully in perldoc perlfunc.

Here’s how thefile testoperatorsareusuallyused:
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#!/usr/bin/perl -w

use strict;

unless (-e "config.txt") {
die "Config file doesn’t exist";

}

# or equivalently...
die "Config file doesn’t exist" unless -e config.txt;

Thestat() functionreturnssimilar informationfor a singlefile, in list form.
lstat() canalsobeusedfor finding informationaboutafile which is pointedto by a
symboliclink.

2.5.1. Exercises

1. Write ascriptwhichasksauserfor afile to open,takestheir input from STDIN,
checksthatthefile exists,thenprintsout thecontentsof thatfile. (Answer:
exercises/answers/fileexists.pl)

2. Write ascriptto find zero-bytefiles in adirectory. (Answer:
exercises/answers/zerobyte.pl)

3. Write ascriptto find thelargestfile in adirectory:
exercises/answers/largestfile.pl)

2.6. Recur sing down directories
Thebuilt-in functionsdescribedabovedonotenableyou to easilyrecursethrough
subdirectories.Luckily, theFile::Find moduleis partof thestandardlibrary distributed
with Perl5.
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TheFile::Find moduleis documentedin chapter7 of theCamel,onpage439,or in
perldoc File::Find .

File::FindemulatesUnix’sfind command.It takesasits argumentsablock to execute
for eachfile found,anda list of directoriesto search.

#!/usr/bin/perl -w

use strict;
use File::Find;

print "Enter the directory to search: ";
chomp(my $dir = <STDIN>);

find (\&wanted, $dir);

sub wanted {
print "$_\n";

}

For eachfile found,certainvariablesareset.$File::Find::dir is setto thecurrent
directoryname,$File::Find::name containsthefull nameof thefile, i.e.
$File::Find::dir/$_.

2.6.1. Exercises

1. Modify thesimplescriptabove(in your scriptsdirectoryas
exercises/find.pl) to only print out thenamesof plain text filesonly (hint:
usefile testoperators)

2. Now useit to print out thecontentsof eachtext file. You’ll probablywantto pipe
youroutputthroughmoresothatyoucanseeit all. (Answer:
exercises/answers/find.pl)
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2.7. File loc king
File locking canbeachievedusingtheflock() function.Thiscanbeusedto guard
againstraceconditionsor otherproblemswhichoccurwhentwo (or more)usersopen
thesamefile in read/writemode.

flock() is documentedon page166of theCamelbook,or useperldoc -f flock to
readtheonlinedocumentation.

2.8. Handling binar y data
If youareopeningafile whichcontainsbinarydata,you probablydon’t wantto readit
in a line at a timeusingwhile (<>) { }, asthere’sno guaranteethattherewill be
any line breaksin thedata.

Instead,weuseread() to readacertainnumberof bytesfrom afile handle.

read() is documentedon page202of theCamelbook,or by usingperldoc -f read.

read() takesthefollowing arguments:

• Thefilehandleto readfrom

• Thescalarto put thebinarydatainto

• Thenumberof bytesto read

• Thebyteoffsetto startfrom (defaultsto 0)

#!/usr/bin/perl -w

use strict;

my $image = "picture.gif";

open (IMAGE, $image) or die "Can’t open image file: $!";
open (OUT, ">backup/$image") or die "Can’t open backup file: $!";
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my $buffer;

binmode IMAGE;

while (read IMAGE, $buffer, 1024) {
print OUT $buffer;

}

close IMAGE;
close OUT;

If you are using Windows, DOS, or some other types of systems, you
may need to use binmode() to make sure that certain linefeed characters aren’t
translated when Perl reads a file in binary mode. While this is not needed on Unix
systems, it’s a good idea to use it anyway to enhance portability.

2.9. Chapter summar y

• Anglebrackets<> canbeusedfor simpleline input. In scalarcontext, they returnthe
next line; in list context, all remaininglines;thedefault filehandleis STDIN or any
filesmentionedin thecommandline (ie @ARGV).

• Anglebracketscanalsobeusedasaglobbingoperatorif anythingotherthana
filehandlenameappearsbetweentheanglebrackets.In scalarcontext, returnsthe
next file matchingtheglobpattern;in list context, returnsall remainingmatching
files.
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Chapter 2. File I/O

• Theopen() andclose() functionscanbeusedto openandclosefiles.Filescanbe
openedfor reading,writing, appending,read/write,or aspipes.

• Theopendir(), readdir() andclosedir() functionscanbeusedto open,read
from, andclosedirectories.

• TheFile::Find modulecanbeusedto recursedown throughdirectories.

• File testoperatorsor stat() canbeusedto find informationaboutfiles

• File locking canbeachievedusingflock()

• Binarydatacanbereadusingtheread() function.Thebinmode() functionshould
beusedto ensureplatformindependencewhenreadingbinarydata.
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Chapter 3. Advanced regular
expressions

3.1. In this section...
Thissectionbuilds on thebasicregularexpressionstaughtin Netizen’s Introduction to
Perl course.Wewill learnhow to handledatawhichconsistsof multiple linesof text,
includinghow to input dataasmultiple linesanddifferentwaysof performingmatches
againstthatdata.

3.2. Assumed kno wledg e
You shouldalreadybefamiliar with thefollowing topics:

• Regularexpressionmetacharacters

• Quantifiers

• "Greediness"in regularexpressions,akamaximalandminimalmatching

• Characterclassesandalternation

• Them// matchingfunction

• Thes/// substitutionfunction

• Matchingstringsotherthan$_ with the=~ matchingoperator

• Assigningmatchedstringsto lvalues

Patternsandregularexpressionsaredealtwith in depthin chapter2 of theCamelbook,
andfurtherinformationis availablein theonlinePerldocumentationby typingperldoc
perlr e.
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3.2.1. Review exercises
Thefollowing exercisesareintendedto refreshyour memoryof basicregular
expressions:

1. Write ascriptto searchafile for any of thenames"YasserArafat", "Boris Yeltsin"
or "MonicaLewinsky". Printout any lineswhichcontainthesenames.(Answer:
exercises/answers/namesre.pl)

2. Whatpatterncouldbeusedto matchany of: Elvis Presley, Elvis Aron Presley,
Elvis A. Presley, Elvis AaronPresley. (Answer:
exercises/answers/elvisre.pl)

3. Whatpatterncouldbeusedto matcha blankline?(Answer:
exercises/answers/blanklinere.pl)

4. Whatpatterncouldbeusedto matchanIP addresssuchas203.20.104.241,
whereeachpartof theaddressis anumberfrom 0 to 255?(Answer:
exercises/answers/ipre.pl)

3.3. More metac haracter s
Herearesomemoreadvancedmetacharacters,whichbuild on theonesalreadycovered
in theIntroductionto Perlmodule:

Table 3-1.Mor e metacharacters

Metacharacter Meaning

\B Matchanythingotherthanaword
boundary

\cX Controlcharacter, i.e. CTRL-X

\0nn Octalcharacterrepresentedby nn
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Metacharacter Meaning

\xnn Hexadecimalcharacterrepresentedby nn

\l Lowercasenext character

\u Uppercasenext character

\L Lowercaseuntil \E

\U Uppercaseuntil \E

\Q quote(disable)metacharactersuntil \E

\E Endof lowercase/uppercase

# search for the C++ computer language:

/C++/ # wrong! regexp engine com-
plains about the plus signs
/C\+\+/ # this works
/C\Q++\E/ # this works too

# search for "bell" control characters, eg CTRL-G

/\cG/ # this is one way
/\007/ # this is another -- CTRL-G is octal 07
/\x07/ # here it is as a hex code

3.4. Working with multiline strings
Often,youwill wantto readafile severallinesat a time.Consider, for example,a
typicalUnix fortunecookiefile, which is usedto generatequotesfor the fortune
command:

%
Let’s call it an accidental feature.

-- Larry Wall
%
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Linux: the choice of a GNU generation
%
When you say "I wrote a program that crashed Windows", peo-
ple just stare at
you blankly and say "Hey, I got those with the sys-
tem, *for free*".

-- Linus Torvalds
%
I don’t know why, but first C pro-
grams tend to look a lot worse than
first programs in any other language (maybe except for for-
tran, but then
I suspect all fortran programs look like ‘firsts’)

-- Olaf Kirch
%
All language designers are arrogant. Goes with the territory...

-- Larry Wall
%
We all know Linux is great... it does infi-
nite loops in 5 seconds.

-- Linus Torvalds
%
Some people have told me they don’t think a fat penguin re-
ally embodies the
grace of Linux, which just tells me they have never seen a an-
gry penguin
charging at them in ex-
cess of 100mph. They’d be a lot more careful
about what they say if they had.

-- Linus Torvalds, announcing Linux v2.0
%

Thefortunecookiesareseparatedby a line whichcontainsnothingbut apercentsign.

To readthis file oneitemat a time,wewouldneedto setthedelimiterto something
otherthantheusual\n - in this case,we’d needto setit to somethinglike\n%\n.

To do this in Perl,weusethespecialvariable$/.
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$/ = "\n%\n";

Convenientlyenough,setting$/ to "" will causeinput to occurin "paragraphmode",
in which two or moreconsecutivenewlineswill betreatedasthedelimiter. Undefining
$/ will causetheentirefile to beslurpedin.

undef $/;
$_ = <FH>; # whole file now here

Specialvariablesarecoveredin Chapter2 of theCamelbook,from page127onwards.
We’re goingto belooking at morespecialvariablessoon,somarkthepagenow. The
informationcanalsobefoundin perldoc perlvar.

Since$/ isn’t theeasiestnameto remember, wecanusea longernameby usingthe
English module:

use English;

$INPUT_RECORD_SEPARATOR = "\n%\n"; # long name for $/
$RS = "\n%\n"; # same thing, awk-like

TheEnglish moduleis documentedon page403of theCamelor in perldoc English.

3.4.1. Exercises

1. In your directoryis afile calledexercises/linux.txt which is asetof
Linux-relatedfortunes,formattedasin theaboveexample.Usemultiline regular
expressionsto find only thosequoteswhich wereutteredby Larry Wall. (Answer:
exercises/answers/larry.pl)

3.4.2. Regexp modifier s for multiline data
The/s and/m modifierscanbeusedto treatthestringyou’rematchingagainstas
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eitherasingleor multiple lines.In singleline mode,̂ will matchonly at thestartof the
entirestring,and$ will matchonly at theendof theentirestring.In multiline mode,
they will matchatembeddednewlinesaswell.

my $string = qq(
This is some text
and some more text
spanning several lines
);

if ($string =~ /^and some/m) { # this will match
print "Matched in multiline mode\n";

}

if ($string =~ /^and some/s) { # this won’t match
print "Matched in single line mode\n";

}

In singleline mode,thedotmetacharacterwill match\n. In multiline mode,it won’t.

Thedifferencesbetweendefault,singleline, andmultiline modearesetout very
succinctlyby Jeffrey Friedl in MasteringRegularExpressions(seetheBibliographyat
thebackof thesenotesfor details).Thefollowing tableis paraphrasedfrom theoneon
page236of thatbook.

His term"cleanmultiline mode"refersto amodewhich is similar to multi-line, but
which doesnotstrip thenewline characterfrom theendof eachline.

Table 3-2.Effectsof singleand multiline options

Mode Specified with ^ matches... $ matches... Dot matc hes
newline

default neither/s nor

/m

startof string endof string No

single-line /s startof string endof string Yes

multi-line /m startof line endof line No
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Mode Specified with ^ matches... $ matches... Dot matc hes
newline

cleanmulti-line both/m and

/s

startof line endof line Yes

3.5. Backref erences

3.5.1. Special variab les
Thereareseveralspecialvariablesrelatedto regularexpressions.

• $& is thematchedtext

• $‘ is theunmatchedtext to theleft of thematchedtext

• $’ is theunmatchedtext to theright of thematchedtext

• $1, $2, $3, etc.Thetext matchedby the1st,2nd,3rd,etcsetsof parentheses.

All thesevariablesaremodifiedwhenamatchoccurs,andcanbeusedin any way that
otherscalarvariablescanbeused.

# this...
my ($match) = m/^(\d+)/;
print $match;

# is equivalent to this:
m/^\d+/;
print $&;

# match the first three words...
m/^(\w+) (\w+) (\w+)/;
print "$1 $2 $3\n";
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You canalsouse$& andotherspecialvariablesin substitutions:

$string = "It was a dark and stormy night.";
$string =~ s/dark|wet|cold/very $&/;

If youwantto useparenthesessimply for grouping,anddon’t wantthemto seta$1
stylevariable,youcanuseaspecialkind of non-capturing parentheses,which look like
(?: ... )

# this only sets $1 - the first two sets of parentheses are non-
capturing
m/^(?:\w+) (?:\w+) (\w+)/;

Thespecialvariables$1 andsoon canbeusedin substitutionsto includematchedtext
in thereplacementexpression:

# swap first and second words
s/^(\w+) (\w+)/$2 $1/;

However, this is nousein asimplematchpattern,because$1 andfriendsaren’t set
until afterthematchis complete.Somethinglike:

my $word = "this";
print if m/($word) $1/;

... will not match"this this". Rather, it will match"this" followedby whatever$1 was
setto by anearliermatch.

In orderto match"this this" weneedto usethespecialregularexpression
metacharacters\1, \2, etc.Thesemetacharactersreferto parenthesizedpartsof a
matchpattern,just as$1 does,but within the same match ratherthanreferringbackto
thepreviousmatch.

my $word = "this";
print if m/($word) \1/;
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3.5.2. Exercises

1. Write ascriptwhichswapsthefirst andthelastwordson eachline (Answer:
exercises/answers/firstlast.pl)

2. Write ascriptwhich looksfor doubledtermssuchas"bangbang"or "quack
quack"andprintsoutall occurrences.Thisscriptcouldbeusedfor finding
typographicerrorsin text. (Answer:exercises/answers/double.pl)

3.5.3. Advanced

1. Modify theabovescriptto work acrossline boundaries(Answer:
exercises/answers/multiline_double.pl)

2. Whataboutcasesensitivity?

3.6. Section summar y

• Inputdatacanbesplit into multiline stringsusingthespecialvariable$/, also
known as$INPUT_RECORD_SEPARATOR.

• The/s and/m modifierscanbeusedto treatmultiline dataasif it wereasingleline
or multiple lines,respectively. Thisaffectsthematchingof ^ and$, aswell as
whetheror not. will matchanewline.

• Thespecialvariables$&, $‘ and$’ arealwayssetwhenasuccessfulmatchoccurs

• $1, $2, $3 etcaresetafterasuccessfulmatchto thetext matchedby thefirst,
second,third, etcsetsof parenthesesin theregularexpression.Theseshouldonly be
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usedoutside theregularexpressionitself, asthey will notbesetuntil thematchhas
beensuccessful.

• Specialnon-capturingparentheses(?:...) canbeusedfor groupingwhenyou
don’t wish to setoneof thenumberedspecialvariables.

• Specialmetacharacterssuchas\1, \2 etcmaybeusedwithin theregularexpression
itself, to referto text previouslymatched.
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4.1. In this chapter ...
In this chapter, wediscusssomemoreadvancedPerlfunctions.

4.2. The grep() function
Thegrep() functionis usedto searcha list for elementswhich matchacertainregexp
pattern.It takestwo arguments- apatternanda list - andreturnsa list of theelements
which matchthepattern.

Thegrep() functionis on page178of yourCamelbook.

# trivially check for valid email addresses
my @valid_email_addresses = grep /\@/, @email_addresses;

Thegrep() functiontemporarilyassignseachelementof thelist to $_ thenperforms
matcheson it.

Therearemany morecomplicatedusesfor thegrepfunction.For instance,insteadof a
patternyoucansupplyanentireblockwhich is to beusedto processtheelementsof
thelist.

my @long_words = grep { (length($_) > 8); } @words;

grep() doesn’t requirea commabetweenits argumentsif youareusingablock asthe
first argument,but doesrequireoneif you’re just usinganexpression.Havea look at
thedocumentationfor this functionto seehow this is described.
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4.2.1. Exercises

1. Usegrep() to returna list of elementswhich containnumbers(Answer:
exercises/answers/grepnumber.pl)

2. Usegrep() to returna list of elementswhich are

a.keys to a hash(Answer:exercises/answers/grepkeys.pl)

b. readablefiles (Answer:exercises/answers/grepfiles.pl)

4.3. The map() function
Themap() functioncanbeusedto performanactionon eachmemberof a list and
returntheresultsasa list.

my @lowercase = map lc, @words;
my @doubled = map { $_ * 2 } @numbers;

map() is oftenaquickerway to achievewhatwouldotherwisebedoneby iterating
throughthelist with foreach.

foreach (@words) {
push (@lowercase, lc($_);

}

Likegrep(), it doesn’t requireacommabetweenits argumentsif you areusinga
block asthefirst argument,but doesrequireoneif you’re justusinganexpression.
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4.3.1. Exercises

1. Createanarrayof numbers.Usemap() to find thesquareof eachnumber. Print
out theresults.

4.4. Chapter summar y

• Thegrep() functioncanbeusedto find itemsin a list whichmatchacertainregular
expression

• Themap() functioncanbeusedto performanoperationoneachmemberof a list.
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5.1. In this section...
In this section,we look at differentwaysto interactwith theoperatingsystem.In
particular, weexaminethesystem() function,andthebacktickcommandexecution
operator. Wealsolook at securityandplatform-independenceissuesrelatedto theuse
of thesecommandsin Perl.

5.2. system() and exec()
Thesystem() andexec() functionsbothexecutesystemcommands.

system() forks,executesthecommandsgivenin its arguments,waitsfor themto
return,thenallowsyour Perlscriptto continue.exec() doesnot fork, andexits when
it’ sdone.system() is by far themorecommonlyused.

% perl -we ’system("/bin/true"); print "Foo\n";’
Foo

% perl -we ’exec("/bin/true"); print "Foo\n";’
Statement unlikely to be reached at -e line 1.
(Maybe you meant system() when you said exec()?)

If thesystemcommandfails, theerrormessagewill beavailablevia thespecialvariable
$!.

% perl -e ’system("cat non-existant-file") || die "$!";’
cat: non-existant-file: No such file or directory
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5.2.1. Exercises

1. Write ascriptto asktheuserfor ausernameon thesystem,thenperformthefinger
commandto seeinformationaboutthatuser. (Answer:
exercises/answers/finger.pl)

5.3. Using backtic ks
Singlequotescanbeusedto specifya literal stringwhichcanbeprinted,assignedto a
variable,et cetera.Doublequotesperforminterpolationof variablesandcertainescape
sequencessuchas\n to createastringwhichcanalsobeprinted,assigned,etc.

A new setof quotes,calledbackticks, canbeusedto interpolatevariablesthenrun the
resultantstringasashellcommand.Theoutputof thatcommandcanthenbeprinted,
assigned,andsoforth.

Backticksarethebackwards-apostrophecharacter(‘ whichappearsbelow thetilde (~),
next to thenumber1 on mostkeyboards.

Justastheq() andqq() functionscanbeusedto emulatesingleanddoublequotes
andsaveyou from having to escapequotemarksthatappearwithin a string,the
equivalentfunctionqx() canbeusedto emulatebackticks.

Backticksandtheqx() functionarediscussedin theCamelon pages52 and41
respectively or in perldoc perlop.

5.3.1. Exercises

1. Modify your earlierfingerprogramto usebackticksinsteadof system()
(Answer:exercises/answers/backtickfinger.pl)

2. Changeit to useqx() instead(Answer:exercises/answers/qxfinger.pl)
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3. TheUnix commandwhoami givesyour username.Sincemostshellssupport
backticks,youcantypefinger ‘whoami‘ to fingeryourself.Useshellbackticks
insideyourqx() statementto do this from within yourPerlprogram.(Answer:
exercises/answers/qxfinger2.pl)

5.4. Platf orm dependenc y issues
Notethattheexamplesgivenabovewill notwork consistentlyonall operatingsystems.
In particular, theuseof system() callsor backtickswith Unix-specificcommandswill
notwork underWindowsNT, MacOS,etc.Slightly lessobviously, theuseof backticks
onNT cansometimesfail whentheoutputof acommandis sentexplicitly to thescreen
ratherthanbeingreturnedby thebacktickoperation.

5.5. Security considerations
Many of theexamplesgivenabovecanresultin majorsecurityrisksif thecommands
executedarebasedonuserinput.Considertheexampleof asimplefingerprogram
which askedtheuserwho they wantedto finger:

#!/usr/bin/perl -w

use strict;

print "Who do you want to finger? ";
my $username = <STDIN>;
print ‘finger $username‘;

Imagineif theuser’s input hadbeenskud; cat /etc/passwd, or worseyet,skud;
rm -rf /. Thesystemwouldperformbothcommandsasthoughthey hadbeen
enteredinto theshelloneaftertheother.

Luckily, Perl’s-T flagcanbeusedto checkfor unsafeuserinputs.
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#!/usr/bin/perl -wT

Documentationfor thiscanbefoundby readingtheperldoc perlsec, or on page356of
theCamel.

-T standsfor "taint checking".Datainputby theuseris considered"tainted"anduntil it
hasbeenmodifiedby thescript,maynotbeusedto performshellcommandsor system
interactionsof any kind. This includessysteminteractionssuchasopen(), chmod(),
andany otherbuilt-in Perlfunctionwhich interactswith theoperatingsystem.

Theonly thing thatwill cleartaintingis referencingsubstringsfrom a regexp match.
Theperlsec onlinedocumentationcontainsasimpleexampleof how to do this.Read
it now, anduseit to completethefollowing exercises.

Notethatyou’ll alsohave to explicitly set$ENV{’PATH’} to somethingsafe(like
/bin) aswell.

5.5.1. Exercises

1. Modify thefingerprogramabove to performtaint checking(Answer:
exercises/answers/taintfinger.pl)

2. Takeoneof your scriptsusingopen() or opendir() andmodify it to accepta
filenameasuserinput.Turn taint checkingon.Whatsortof regularexpression
couldyouuseto checkfor valid filenames?(Answer:
exercises/answers/taintfile.pl)

5.6. Section summar y

• Thesystem() functioncanbeusedto performsystemcommands.$! is setif any
erroroccurs.
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• Thebacktickoperatorcanbeusedto performasystemcommandandreturnthe
output.Theqx() quotingfunction/operatorworkssimilarly to backticks.

• Theabovemethodsmaynot resultin platformindependentcode.

• Datainput by usersor from elsewhereon thesystemcancausesecurityproblems.
Perl’s-T flag canbeusedto checkfor such"tainted"data

• Tainteddatacanonly beuntaintedby referencingasubstringfrom apatternmatch.
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Chapter 6. References and comple x
data structures

6.1. In this section...
In this section,we look at Perl’s powerful referencesyntaxandhow it canbeusedto
implementcomplex datastructuressuchasmulti-dimensionallists,hashesof hashes,
andmore.

6.2. Assumed kno wledg e
For this section,it is assumedthatyouhaveagoodunderstandingof Perl’s datatypes:
scalars,arrays,andhashes.Priorexperiencewith languageswhichusepointersor
referencesis helpful,but not required.

6.3. Intr oduction to references
Perl’s basicdatatypeis thescalar. Arraysandhashesaremadeupof scalars,in one-or
two-dimensionallists. It is not possiblefor anarrayor hashto bea memberof another
arrayor hashundernormalcircumstances.

However, thereis onething aboutanarrayor hashwhich is scalarin nature-- its
memoryaddress.Thismemoryaddresscanbeusedasanitem in anarrayor list, and
thedataextractedby lookingatwhat’sstoredat thataddress.This is whatareferenceis.

Referencesarecoveredin detail in chapter4 of theCamelbook,andin perldoc
perlr ef. Chapter1 of AdvancedPerlProgramming(O’Reilly’sPantherbook)contains
averygoodexplanationof references.Lastly, TomChristiansen’sFMTEYEWTK (Far
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More ThanYouEverWantedTo Know) tutorialscontaininformationaboutreferences.
They’reavailablefrom thePerlwebsite(http://www.perl.com/)

6.4. Uses for references
Therearethreemainusesfor Perlreferences.

6.4.1. Creating comple x data structures
Perlreferencescanbeusedto createcomplex datastructures,for instancehashesof
arrays,arraysof hashes,hashesof hashes,andmore.

6.4.2. Passing arrays and hashes to subr outines and
functions

Sinceall argumentsto subroutinesareflattenedto a list of scalars,it is notpossibleto
usetwo arraysasargumentsandhave themretaintheir individual identities.

my @a1 = qw(a b c);
my @a2 = qw(d e f);

printargs(@a1, @a2);

sub printargs {
print "@_\n";

}

Theaboveexamplewill print outa b c d e f.

Referencescanbeusedin thesecircumstancesto keeparraysandhashespassedas
argumentsseparate.
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6.4.3. Object oriented Perl
Referencesareusedextensively in objectorientedPerl.In fact,Perlobjectsare
referencesto datastructures.

6.5. Creating and deref erencing references
To createa referenceto ascalar, arrayor hash,weprefix its namewith abackslash:

my $scalar = "This is a scalar";
my @array = qw(a b c);
my %hash = (

’sky’ => ’blue’,
’apple’ => ’red’,
’grass’ => ’green’

);

my $scalar_ref = \$scalar;
my $array_ref = \@array;
my $hash_ref = \%hash;

Notethatall referencesarescalars,becausethey containasingleitemof information:
thememoryaddressof theactualdata.

This is whata referencelookslike if youprint it out:

% perl -e ’my $foo_ref = \$foo; print "$foo_ref\n";’
SCALAR(0x80c697c)
% perl -e ’my $bar_ref = \@bar; print "$bar_ref\n";’
ARRAY(0x80c6988)
% perl -e ’my $baz_ref = \%baz; print "$baz_ref\n";’
HASH(0x80c6988)
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You canfind outwhetherascalaris a referenceor notby usingtheref() function,
which returnsastringindicatingthetypeof reference,or undefif a scalaris nota
reference..

Theref() functionis documentedonpage204of theCamelbookor in perldoc -f ref.

Dereferencing(gettingat theactualdatathata referencepointsto) is achievedby
prependingtheappropriatevariable-typepunctuationto thenameof thereference.For
instance,if wehaveahashreference$hash_reference wecandereferenceit by
looking for %$hash_reference

my $new_scalar = $$scalar_ref;
my @new_array = @$array_ref;
my %new_hash = %$hash_ref;

In otherwords,whereveryouwouldnormallyputavariablename(likenew_scalar)
you canputa referencevariable(like$scalar_ref).

Here’s how you accessarrayelementsor slices,andhashelements:

print $$array_ref[0]; # prints the first ele-
ment of the array

# referenced by $array_ref
print @$array_ref[0..2]; # prints an array slice
print $$hash_ref{’sky’}; # prints a hash element’s value

Theotherway to accessthevaluethata referencepointsto is to usethe"arrow"
notation.Thisnotationis usuallyconsideredto bebetterPerlstylethantheoneshown
above,whichcanhaveprecedenceproblemsandis lessvisually clean.

print $array_ref->[0];
print $hash_ref->{’sky’};

Theabovearrow notationis bestexplainedin thebookAdvancedPerlProgramming.
Your instructorshouldhaveacopy if you areinterested.
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6.6. Passing multiple arrays/hashes as
arguments

If wewereattemptto passtwo arraystogetherto asubroutine,they wouldbeflattened
out to form onelargearray.

my @fruits = qw(apple orange pear banana);
my @rodents = qw(mouse rat hamster gerbil rabbit);
my @books = qw(camel llama panther sheep);

mylist(@fruit, @rodents);

# print out all the fruits and then all the rodents
sub mylist {

my @list = @_;
foreach (@list) {

print "$_\n";
}

}

If wewantto keepthemseparate,weneedto passthearraysby references:

myreflist(\@fruit, \@rodents);

sub myreflist {
my ($firstref, $secondref) = @_;
print "First list:\n";
foreach (@$firstref) {

print "$_\n";
}
print "Second list:\n";
foreach (@$secondref) {

print "$_\n";
}

}
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6.7. Comple x data structures
Referencesaremostoftenusedto createcomplex datastructures.Sincehashesand
arraysonly acceptscalarsaselements,references(which areinherentlyscalars)canbe
usedto createarraysof arraysor hashes,andhashesof arraysor hashes.

my %categories = (
’fruits’ => \@fruits,
’rodents’ => \@rodents,
’books’ => \@books,

);

# to print out "gerbil"...
print $categories{’rodents’}->[3];

6.8. Anon ymous data structures
Wecanuseanonymousdatastructuresto createcomplex datastructures,to avoid
having to declaremany temporaryvariables.Anonymousarraysarecreatedby using
squarebracketsinsteadof roundones.Anonymoushashesusecurly bracketsinsteadof
roundones.

# the old two-step way:
my @array = qw(a b c d);
my $array_ref = \@array;

# if we get rid of $array_ref, @array will still hang round us-
ing up
# memory. Here’s how we do it without the intermediate step, by
# creating an anonymous array:

my $array_ref = [’a’, ’b’, ’c’, ’d’];

# look, we can still use qw() too...
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my $array_ref = [qw(a b c d)];

# more useful yet, we can put these anon ar-
rays straight into a hash:

my %transport = (
’cars’ => [qw(toyota ford holden porsche)],
’planes’ => [qw(boeing harrier)],
’boats’ => [qw(clipper skiff dinghy)],

);

Thesametechniquecanbeusedto createanonymoushashes:

# The old, two-step way:

my $hash = (
a => 1,
b => 2,
c => 3
);
my $hash_ref = \$hash;

# the quicker way, with an anonymous hash:
my $hash_ref = {
a => 1,
b => 2,
c => 3
};

6.9. Exercises

1. Createacomplex datastructureasfollows:
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a.Createahashcalled%pizza_prices whichcontainspricesfor small,
mediumandlargepizzas.

b. Createahashcalled%pasta_prices whichcontainspricesfor small,
mediumandlargeservesof pasta.

c. Createahashcalled%milkshake_prices whichcontainspricesfor small,
mediumandlargemilkshakes.

d. Createahashcontainingreferencesto theabovehashes,sothatgivena type
of foodandasizeyoucanfind thepriceof it.

e.Convert theabovehashto useanonymousdatastructuresinsteadof the
original threepizza,pastaandmilkshakehashes

f. Add a new elementto yourhashwhichcontainsthepricesof salads

(Answer:exercises/answers/food.pl)

2. Createasubroutinewhich canbepassedascalaranda hashreference.Check
whetherthereis anelementin thehashwhichhasthescalarasits key. Hint: use
exists for this. (Answer:exercises/answers/exists.pl)

6.10. Section summar y

• Referencesarescalardataconsistingof thememoryaddressof apieceof Perldata,
andcanbeusedin arrays,hashes,etcwhereveryouwoulduseanormalscalar

• Referencescanbeusedto createcomplex datastructures,to passmultiplearraysor
hashesto subroutines,andin object-orientedPerl.

• Referencesarecreatedby prependingabackslashto avariablename.

• Referencesaredereferencedby replacingthenamepartof avariablename(eg foo in
$foo) with a reference,for examplereplacefoo with $foo_ref to get$$foo_ref
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• Referencesto arraysandhashescanalsobedereferencedusingthearrow ->

notation.

• Referencescanbepassedto subroutinesasif they werescalars.

• Referencescanbeincludedin arraysor hashesasif they werescalars.

• Anonymousarrayscanbemadeby usingsquarebracketsinsteadof round;
anonymoushashescanbemadeby usingcurly bracketsinsteadof round.Thesecan
beassigneddirectly to a reference,withoutany intermediatestep.
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Chapter 7. Conc lusion

7.1. What you’ ve learnt
Now you’vecompletedNetizen’s IntermediatePerlmodule,youshouldbeconfidentin
your knowledgeof thefollowing fields:

• File I/O, includingopeningfilesanddirectories,openingpipes,finding information
aboutfiles, recursingdown directories,file locking,andhandlingbinarydata

• How to useadvancedregularexpressiontechniquessuchasmultiline matchingand
backreferences

• Theuseof variousPerlfunctions

• Systeminteraction,including:systemcalls,thebacktickoperator, interactingwith
thefile system,dealingwith usersandgroups,dealingwith processes,network
communications,andsecurityconsiderations

• AdvancedPerldatastructuresandreferences

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

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

• Follow someof theURLs giventhroughoutthesecoursenotes,especiallytheones
marked"Readme"

• InstallPerlon yourhomeor work computer

• PracticeusingPerlfrom dayto day

• JoinaPerlusergroupsuchasPerlMongers(http://www.pm.org/)
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• Extendyour knowledgewith furtherNetizencoursessuchas:

• CGI Programmingin Perl

• Webenableddatabaseswith PerlandDBI

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

7.3. Fur ther reading

7.3.1. Books

• TomChristiansenandNathanTorkington,The Perl Cookbook, O’Reilly and
Associates,1998.ISBN 1-56592-243-3.

• Jeffrey Friedl,Mastering Regular Expressions, O’Reilly andAssociates,1997.ISBN
1-56592-257-3.

• JosephN. Hall andRandalL. SchwartzEffective Perl Programming,
Addison-Wesley, 1997.ISBN 0-20141-975-0.

7.3.2. Online

• 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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• comp.lang.perl.announcenewsgroup

• comp.lang.perl.moderatednewsgroup

• comp.lang.perl.miscnewsgroup
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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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