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Chapter 1. Introduction

Welcometo Netizens Intermediate Perl trainingcourse Thisis a one-daymodulein
which we extendon the materialcoveredin Introduction to Perl andexplorethetopics
of referencesadvancedregularexpressionsandinteractingwith the operatingsystem.

1.1. Course outline

- Reviseintroductionto Perlmaterial
. Filel/O
. Line inputandglobbingoperators
« Openingfiles anddirectories
« Openingpipes
. Findinginformationaboutfiles
- Recursingdown directories
. Filelocking
- Handlingbinarydata

- Advancedregularexpressions
- Review of basicregexps
- Multiline strings

. Backreferences

. Morefunctions

11



Chapter 1. Introduction

. Thegrep() function

- Themap() function

« printf() andsprintf()
- pack() andunpack()

. List manipulationwith spl i ce()

« Systeminteraction
. systen() andexec()
- Backticks
- Interactingwith thefile system
- Dealingwith usersgroupsandpermissions
- Interactingwith processes

- Securityconsiderations

- Referenceandcomple datastructures
. Creatinganddereferencing
- Comple datastructures

- Anonymousdatastructures

1.2. Assumed knowledg e

This trainingmoduleassumeshefollowing prior knowledgeandskills:

12



Chapter 1. Introduction

- BasicPerlfluengy, includingafamiliarity with Perlvariabletypes,functionsand
operatorsconditionalconstructsandbasicregularexpressions

- SomeUnix experiencejncludingloggingin, moving arounddirectories andediting
files

1.3. Module objectives

- Beableto openfiles anddirectoriesto readandwrite data,usingvarioustechniques
- Performtestson files anddirectories

- Openpipesto reador write datathroughanothemprogram

« Useregularexpressiongo handlemultiline data

- Usebackreferenceto createcomplex regularexpressions

- Useandunderstananorecomplex Perlfunctionssuchasgr ep() andmap()

« UsePerlfunctionsto call systemcommands

- UsePerlto interactwith thefile systemusersandprocesses

« Understandhe securityimplicationsof runningsystemcommandgrom Perl,and
how to increasesecurity

- UnderstancgindusePerlreferenceso createcomplex datastructuresandanorymous
datastructures

1.4. Platform and version details

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

13



Chapter 1. Introduction

All Netizens Perltraining coursesisePerl 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

14

Thesecoursenotescontainmaterialwhich will guideyou throughthetopicslisted
above, aswell asappendicesontainingotherusefulinformation.

Thefollowing typographicatorventionsareusedin thesenotes:
Systemcommandsppeaiin this typeface

Literal text which you shouldtypein to thecommandine or editorappearss
nmonospaced font.

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

Programlistings and other literal l|istings of what ap-
pears on the
screen appear in a nonospaced font like this.

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

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
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notessentiato your understandingf thetopic, but maybe of interestto thosewho
wantto extendtheir knowledge.

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

1.6. Other materials

In additionto thesenotes,you shouldhave a copy of therequiredtext bookfor this
courseProgramming Perl (2ndedition),morecommonlyreferredto as"the Camel
book". The Camelbookwill beusedthroughoutheday, andwill beavaluable
referencdo take homeandkeepnext to your computer

Youwill alsohave receveda floppy disk containingthesenotesin HTML form (with
working links to externalresourcegtc)andall theexamplescriptsanddatausedin this
course.

1.7. Logging into your account

Your usernamandpassverd will have beengivento you with thesecoursenotes.

1. Openthetelnetprogram

2. Connecto thetrainingsener usingthe hostnamer IP numbergivenby your
instructor

3. Login usingthe usernamendpassverd you weregiven

Youwill find yourselfata Unix shellprompt.Hopefully (if you metthe pre-requisites
of this course)youwill now beableto seethatyour accounthasa subdirectorycalled
exer ci ses/ which arethe examplescriptsandexercisegjivenin thesecoursenotes.
If you're not quiteup to speedwith Unix, theres a cheat-shedh AppendixA of these
notes.

15
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2.1. In this chapter...

In this section,we learnhow to openandinteractwith files anddirectoriesin various
ways.

2.2. Assumed knowledg e

You shouldalreadyhave encounteretheopen() functionandthe<> line input
operatorin apreviousPerltrainingsessioror in your previous Perlexperience.

2.3. Angle brackets - the line input and
globbing operator s

Youwill have encounteredheline inputoperator<> before,in situationssuchasthese:
# reading |lines from STDI N

while (<>) {

}

# reading a single line of user input from STDI N
ny $i nput = <STDI N>

Theline input operatoris discussedn-depthon page53 of the Camel.Readit now.

17
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- In scalarcontext, theline input operatoryieldsthe next line of thefile referencedy
thefilehandlegiven.

- In list context, theline input operatoryieldsall remaininglines of thefile referenced
by thefilehandle.

- Thedefaultfilehandleis STDI N, or ary files listedonthe commandine of the Perl
script(eg myscript.pl filel file2 file3).

Theglobbing operatoris nearly but not quite,identicalto theline input operatorit
looksthesameandit actspartlyin asimilarway, but it reallyis a separat@perator

Thefilenameglobbingoperators documentean page55 of the Camel.

If theanglebracletshave anythingin themotherthana filehandleor nothing,it will
work asaglobbingoperatorandwhateveris betweertheanglebracletswill betreated
asafilenamewildcard. For instance:

m @iles = <* txt>

Thefilenameglob*. t xt is matchedagainsfilesin thecurrentdirectory theneither
they arereturnedasalist (in list contet, asabove) or onescalaratatime (in scalar
context).

If you getalist of files this way, you canthenopenthemin turn andreadfrom them.

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

cl ose FlI LEHANDLE;
}

Thegl ob() functionbehaesin avery similar mannero theanglebraclket globbing
operator

my @iles = glob("*.txt")
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foreach (glob "*.txt") {

}

Thegl ob() is considerednuchcleanerandbetterto usethanthe angle-brackts
globbingoperator

2.3.1. Exercises

1. Usetheline input operatorto acceptinput from the userthenprint it out

2. Modify your previousscriptto useawhi | e loop to getuserinput repeatedlyuntil
they type"Q" (or"q" - checkoutthel ¢() anduc() functionsin chapter3 of your
Camelbook) (Answer:exer ci ses/ answer s/ useri nput. pl )

3. Usethefile globbingfunctionor operatorto find all Perlscriptsin yourhome
directoryandprint out their namegassuminghey arenamedn theform *. pl )
(Answer:exer ci ses/ answer s/ findscripts. pl)

2.3.1.1. Advanced exercises

1. Usetheabore exampleof globbingto print out all the Perlscriptsoneafterthe
other Youwill needto usetheopen() functionto readfrom eachfile in turn.
(Answer:exer ci ses/ answer s/ printscripts.pl)

19
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2.4. open() and friends - the gory details

2.4.1. Opening a file for reading, writing or appending

20

Theopen() functionis usedto openafile for readingor writing (or both,or asa pipe-
moreon thatlater).

Theopen() functionis documentedn pagesl91-195of the Camelbook,andalsoin
perldoc perlfunc. Readthe documentatiorior open() beforegoingary further

In atypical situation,we mightuseopen() to openandreadfrom afile:
open( LOGFI LE, "/var/l og/ httpd/access.| og")
Notethatthe < (lessthan)usedto indicatereadingis assumedyve couldequallywell

have said" </ var /| og/ ht t pd/ access. | 0og".

You shouldalways checkfor failure of anopen() statement:

open(LOGFI LE, "/var/log/ httpd/access.log") || die "Can’t open
/var/log/httpd/access.log: $'";

$! isthespecialvariablewhich containshe errormessag@roducedy thelastsystem
interaction It is documentedn chapter2 of the Camel,on pagel34.

Onceafile is openedor readingor writing, we canusethe filehandlewe specified(in
this caseL OGFI LE) for avarietyof usefulpurposes:

open(LOGFI LE, "/var/log/ httpd/access.log") || die "Can’t open
/var/log/httpd/ access/log: $'";

# use the filehandle in the in the <> line input operator..
whil e (<LOGFILE>) {
print if /netizen.com au/;

}

cl ose LOGFI LE
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# open a new logfile for appending
open( SCRI PTLOG, ">>nyscript.log") || die "Can't open nyscript.log: $!'";

# print() takes an optional filehandl e argument -
defaults to STDOUT
print SCRIPTLOG "Opened | ogfile successfully.\n";

cl ose SCRI PTLCG,
Notethatyou shouldalwaysclosea filehandlewhenyou're finishedwith it (though

admittedlyany openfilehandleswill be automaticallyclosedwhenyour scriptexits).

You canalsousesysopen() andfriendsto openafile in a C-like way. Seepage229
of your Camelbookfor detailsor perldoc -f sysopen

2.4.1.1. Exercises

1. Write ascriptwhich opensafile for reading.Useawhi | e loopto print outeach
line of thefile.

2. Usetheabove scriptto openaPerlscript. Usearegularexpressiorto print out
only thoselinesnot beginningwith a hashcharacte(i.e. non-commentines).
(Answer:exer ci ses/ answer s/ del conment s. pl )

3. Createa new scriptwhich opensafile for writing. Write outthe numbersl to 100
into thisfile. (Answer:exer ci ses/ answer s/ 100count . pl )

4. Createa new scriptwhich opensalodfile for appendingCreateawhi | e loop
which acceptsnputfrom STDIN andappend®achline of inputto thelodfile.
(Answer:exer ci ses/ answers/ | ogfile.pl)

5. Createa scriptwhich openstwo files, readsinput from thefirst, andwritesit outto
thesecond(Answer:exer ci ses/ answer s/ readwrite. pl)

21
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2.4.2. Reading directories

22

It is alsopossibleto opendirectoriesusingopendi r () andreadfrom them.However,
it is not possibleto readthe contentof filesin thatdirectorysimply by openingit and
loopingthroughit. Openinga directorysimply makesthefilenamesn thatdirectory
accessiblevia functionssuchasr eaddi r () .

opendi r () is documentean pagel95of the Camel.r eaddi r () is onpage202.
Don’t forgetthatfunctionhelpis alsoavailableby typing perldoc -f opendir or
perldoc -f readdir

opendi r (HOVEDI R, $ENV{ HOVE}) ;
ny @iles = readdir(HOVED R);
cl osedir HOVEDI R;

foreach (@iles) {

open(THI SFILE, "<$_") || die "Can't open file $ : $!'");

cl ose THI SFI LE;

2.4.2.1. Exercises

1. Useopendi r () andreaddi r () to obtainalist of filesin adirectory Whatorder
arethey in?

2.Usethesort () functionto sortthelist of files asciibetically(Answer:
exerci ses/answers/dirlist.pl)
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2.4.3. Opening files for simultaneous read/write

Filescanbeopenedor simultaneousead/writeby puttinga+ in front of the> or <
sign.+< is almostalwayspreferablehowever, as+> would overwritethefile before
you hada chanceo readfromit.

Read/writeaccesgo afile is notasusefulasit sounds-- you cant write into the
middle of thefile usingthis method,only ontothe end.The mainusefor read/write
accesss to readthe contentsf afile andthenappendinesto theendof it.

A moreflexible way to readandwrite afile is to importthefile into anarray
manipulatehearray thenoutputeachelementagain.

# programto renove duplicate |lines

open(INFILE, "file.txt") || die "Can’t open file.txt for in-
put: $!'";

my @ines = <INFILE>

cl ose | NFI LE;

# dup-renover taken from The Perl Cookbook
ny @nique = grep { ! $seen{$_} ++ } @i nes;

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

print OUTFILE $_;

}

cl ose QUTFI LE;

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.

23
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2.4.4.

24

2.4.3.1. Exercises

1. Openafile, reverseits contentgline by line) andwrite it backto thesame
filename(Answer:.exer ci ses/ answer s/ reversefile. pl)

Opening pipes

If thefilenamegivento open() beginswith a pipesymbol(| ), thefilenameis
interpretedasa commando which outputis to be piped,andif the filenameendswith
a| , thefilenameis to beinterpretedasafilenamewhich pipesinputto us.

Thisis oftenusedwhenyou wantto take inputfrom the systemaline atatime. Here’s
anexamplewhich readsrom therotl13filter (a simpleroutinewhich rotatestheletters
of its input by 13 letters,providing a very simplecipherfor encodinghe answergo
jokes,spoilersto movies, or otherlow-securityinformation):

#! [usr/bin/perl -w

use strict;

open (ROT13, "rotl1l3 < /etc/notd |") || die "Can’t open pipe: $!";
whi l e (<ROT13>) {

print;
}

cl ose ROT13;
Corversely we canoutputsomethinghroughrot13:

#!/usr/bin/perl -w

use strict;
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open (ROT13, "|rot13") || die "Can't open pipe: $!";

print "This is sonme rotl13 d text:\n";
print ROT13 "This is some rotl13 d text.\n";

cl ose ROT13;

If you reversethetwo print linesabove,the outputwill neverthelesdein thesame
orderasbefore.You'll needto set$| to flushtheoutputpipe.It's onpagel30of your
Camel,or in perldoc perlvar.

2.4.4.1. Exercises

1. Modify the secondexampleabove (providedfor you asexer ci ses/ rot 13. pl in
your exercisedlirectoryto acceptuserinputandprint outtherot13d version.

2. Changeyour scriptto accepinput from afile usingopen() (Answer:
exer ci ses/ answers/rot13. pl)

3. Changeyour scriptto pipeits inputthroughthe strings commandsothatif you
getafile that'snotatext file, it will only look atthe partsof thefile whichare
strings.(Answer:exer ci ses/ answer s/ strings. pl )

Finding information about files

We canfind outvariousinformationaboutfiles by usingfile testoperatorsand
functionssuchasst at ()

Table 2-1.File testoperators

25
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Operator Meaning

-e File exists.

-r File is readable

-w File is writable

- X File is executable

-0 File is ownedby you

-z File haszerosize.

-s File hasnonzerosize(returnssize).

-f File is aplainfile.

-d File is adirectory

- File is asymboliclink.

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

-S File is asoclet.

-b File is ablock speciaffile.

-C File is acharactespeciaffile.

-t Filehandleis openedo aftty.

-u File hassetuidbit set.

-g File hassetgidbit set.

-k File hassticky bit set.

-T File is atext file.

-B File is abinaryfile (oppositeof -T).

-M Age of file in dayswhenscriptstarted.

-A Samefor accesgime.

-C Samefor inodechangedime.

Thefile testoperatoraredocumentedully in perldoc perlfunc.

Heres how thefile testoperatorsareusuallyused:

26
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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;

Thest at () functionreturnssimilarinformationfor a singlefile, in list form.
| st at () canalsobeusedfor finding informationaboutafile whichis pointedto by a
symboliclink.

2.5.1. Exercises

1. Write a scriptwhich asksa userfor afile to open,takestheirinput from STDIN,
checkghatthefile exists,thenprintsout the contentsof thatfile. (Answer:
exer ci ses/ answers/fileexists.pl)

2. Write a scriptto find zero-bytefiles in adirectory (Answer:
exer ci ses/ answer s/ zer obyte. pl )

3. Write a scriptto find thelargestfile in adirectory:
exer ci ses/ answers/ | argestfile.pl)

2.6. Recursing down directories

Thebuilt-in functionsdescribedabove do not enableyou to easilyrecursethrough
subdirectorieslLuckily, theFile::Find moduleis partof the standardibrary distributed
with Perl5.

27
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TheFile::Find moduleis documentedhn chapter7 of the Camel,on page439,orin
perldoc File::Find .

File::FindemulatedJnix’s find commandIt takesasits agumentsa block to execute
for eachfile found,andalist of directoriesto search.

#! [ usr/bin/perl -w

use strict;
use File::Find;

print "Enter the directory to search: ";
chonp(nmy $dir = <STDI N>);

find (\&wanted, $dir);

sub want ed {
print "$_\n";
}

For eachfile found,certainvariablesareset.$Fi | e: : Fi nd: : di r is setto thecurrent
directoryname $Fi | e: : Fi nd: : nane containghefull nameof thefile, i.e.
$File::Find::dir/$_.

2.6.1. Exercises

28

1. Modify the simplescriptabove (in your scriptsdirectoryas
exer ci ses/ find. pl ) to only print outthe nameof plaintext files only (hint:
usefile testoperators)

2. Now useit to print outthe contentsof eachtext file. You'll probablywantto pipe
your outputthroughmore sothatyou canseeit all. (Answer:
exer ci ses/ answers/ find. pl)
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2.7. File locking

File locking canbeachievedusingthef | ock() function.This canbeusedto guard
againstraceconditionsor otherproblemswhich occurwhentwo (or more)usersopen
the saméfile in read/writemode.

f1 ock() isdocumentean pagel66of the Camelbook,or useperldoc -f flock to
readtheonlinedocumentation.

2.8. Handling binary data

If you areopeningafile which containsbinarydata,you probablydon’t wantto readit
in aline atatimeusingwhi l e (<>) { }, astheresnoguaranteg¢hattherewill be
ary line breaksin thedata.

Insteadwe user ead() to readacertainnumberof bytesfrom afile handle.
read() isdocumentedn page202of the Camelbook,or by usingperldoc -f read

read() takesthefollowing aguments:

Thefilehandleto readfrom

Thescalarto putthebinarydatainto

Thenumberof bytesto read

Thebyte offsetto startfrom (defaultsto 0)

#! [usr/bin/perl -w
use strict;
ny $imge = "picture.gif";

open (I MAGE, $inmmge) or die "Can't open image file: $!";
open (QUT, ">backup/$inage") or die "Can’t open backup file: $!'";
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ny $buffer;
bi nnode | MAGE;

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

}
cl ose | MAGE;
cl ose QUT;

If you are using Windows, DOS, or some other types of systems, you
may need to use bi nnode() 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 summary

- Angle braclets<> canbeusedfor simpleline input. In scalarcontext, they returnthe
next line; in list contet, all remaininglines;the defaultfilehandleis STDI N or ary
files mentionedn thecommandine (ie GARGV).

- Angle bracletscanalsobe usedasaglobbingoperatorif anything otherthana
filehandlenameappeardetweerthe anglebraclets.In scalarcontet, returnsthe
next file matchingthe glob pattern;in list context, returnsall remainingmatching
files.
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Theopen() andcl ose() functionscanbeusedto openandclosefiles. Filescanbe
openedor readingwriting, appendingread/write or aspipes.

Theopendi r (), readdir() andcl osedi r () functionscanbeusedto open,read
from, andclosedirectories.

TheFile::Find modulecanbeusedto recursedown throughdirectories.
File testoperatorsr st at () canbeusedto find informationaboutfiles
File locking canbeachievedusingf | ock()

Binary datacanbereadusingther ead() function.Thebi nnode() functionshould
be usedto ensureplatformindependenceshenreadingbinarydata.

31



Chapter 2. Filel/O

32



Chapter 3. Advanced regular
expressions

3.1. In this section...

This sectionbuilds onthe basicregularexpressiongaughtin Netizens Introduction to
Perl course We will learnhow to handledatawhich consistsof multiple lines of text,
including how to input dataasmultiple linesanddifferentwaysof performingmatches
againsthatdata.

3.2. Assumed knowledg e

You shouldalreadybe familiar with thefollowing topics:

Regularexpressiommetacharacters

« Quantifiers

« "Greedinessin regularexpressionsakamaximalandminimal matching
- Characteclassesndalternation

« Them / matchingfunction

- Thes/// substitutionfunction

- Matchingstringsotherthan$_ with the=~ matchingoperator

« Assigningmatchedstringsto Ivalues

Patternsandregularexpressionsredealtwith in depthin chapter2 of the Camelbook,
andfurtherinformationis availablein the online Perldocumentatioroy typing perldoc
perlre.
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3.2.1. Review exercises

Thefollowing exercisesareintendedo refreshyour memoryof basicregular
expressions:

1. Write a scriptto searchafile for any of thenames'YassefArafat”, "Boris Yeltsin"
or "Monica Lewinsky". Printoutary lineswhich containthesenames(Answer:
exer ci ses/ answer s/ nanesre. pl )

2. Whatpatterncould be usedto matchary of: Elvis Preslg, Elvis Aron Preslg,
Elvis A. Preslg, Elvis AaronPreslg. (Answer:
exer ci ses/ answers/ el visre. pl)

3. Whatpatterncould be usedto matchablankline? (Answer:
exer ci ses/ answer s/ bl ankl i nere. pl)

4. Whatpatterncouldbe usedto matchanIP addressuchas203. 20. 104. 241,
whereeachpartof theaddresss a numberfrom 0 to 255?(Answer:
exer ci ses/ answers/ipre.pl)

3.3. More metac haracter s

Herearesomemoreadvancedmetacharactersyhich build onthe onesalreadycovered
in theIntroductionto Perlmodule:

Table 3-1. Mor e metacharacters

Metacharacter Meaning

\B Matcharything otherthanaword
boundary

\cX Controlcharacteri.e. CTRL- X

\ Onn Octalcharacterepresentetdy nn
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Metac haracter Meaning

\ xnn Hexadecimakharacterepresentetdy nn
\ |l Lowercasenext character

\u Uppercaseext character

\L Lowercaseuntil \ E

\U Uppercasentil \ E

\Q quote(disable)metacharactensntil \ E
\E Endof lowercase/uppercase

# search for

| C++/

pl ai ns about
[ C\+\ 4/

/ CQ\ Q++\ E/

# search for
/I\cd

/\ 007/
1\ x07/

t he C++ conputer | anguage:

# wrong! regexp engi ne com
t he plus signs

# this
# this

"bel | "
# this

# this
# here

wor ks
wor ks t oo

control characters, eg CTRL-G
i's one way

is another -- CTRL-Gis octal 07
it is as a hex code

3.4. Working with multiline strings

Often,youwill wantto readafile severallinesatatime. Considerfor example,a
typical Unix fortunecookiefile, whichis usedto generateuotesfor thefortune

command:

%

Let’s call it an accidental feature.
-- Larry Wl

%
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Li nux: the choice of a GNU generation
%
When you say "I wote a programthat crashed Wndows", peo-
ple just stare at
you bl ankly and say "Hey, | got those with the sys-
tem *for free*".
-- Linus Torval ds
%
| don’t know why, but first C pro-
grans tend to look a | ot worse than
first prograns in any other |anguage (naybe except for for-
tran, but then
| suspect all fortran progranms |ook like ‘firsts’)
-- AOaf Kirch
%
Al'l language designers are arrogant. Goes with the territory..
-- Larry wal
%
We all know Linux is great... it does infi-
nite loops in 5 seconds.
-- Linus Torval ds
%
Sonme people have told nme they don't think a fat penguin re-
ally enbodi es the
grace of Linux, which just tells ne they have never seen a an-
gry penguin
charging at themin ex-
cess of 100nph. They’'d be a lot nore carefu
about what they say if they had.
-- Linus Torval ds, announcing Linux v2.0
%

Thefortunecookiesareseparatedby a line which containsnothingbut a percentsign.

To readthis file oneitem atatime, we would needto setthe delimiterto something
otherthantheusual\ n - in this casewe’d needto setit to somethindike\ n% n.

To dothisin Perl,we usethe specialvariable$/ .
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$/ = "\n%n";

Corvenientlyenoughsetting$/ to"" will causanputto occurin "paragrapmode”,
in whichtwo or moreconsecutie newlineswill betreatedasthedelimiter. Undefining
$/ will causetheentirefile to beslurpedin.

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

Specialvariablesarecoveredin Chapter2 of the Camelbook,from pagel27onwards.
We're goingto belooking at morespecialvariablessoon,somarkthe pagenow. The
informationcanalsobefoundin perldoc perlvar.

Since$/ isn’'t theeasieshameto rememberwe canusealongernameby usingthe
English module:

use English;

$1 NPUT_RECORD SEPARATOR = "\ n%n"; # long nanme for $/
$RS = "\n%n"; # same thing, awk-like

The English moduleis documentean page403of the Camelor in perldoc English.

Exercises
1. In yourdirectoryis afile calledexer ci ses/ | i nux. t xt whichis asetof
Linux-relatedfortunes formattedasin the above example.Usemultiline regular
expressiongo find only thosequoteswvhich wereutteredby Larry Wall. (Answer:
exer ci ses/answers/larry. pl)
Regexp modifier s for multiline data

The/ s and/ mmodifierscanbe usedto treatthe stringyou’re matchingagainsias
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eitherasingleor multiple lines.In singleline mode,» will matchonly atthe startof the
entirestring,and$ will matchonly atthe endof theentirestring.In multiline mode,
they will matchatembeddecdhenlinesaswell.

ny $string = qq(
This is sone text
and sone nore text

spanni ng several |ines

);

if ($string =~ /~and some/m { # this will match
print "Matched in nultiline node\n";

}

if ($string =~ /~and sone/s) { # this won't nmatch
print "Matched in single |line node\n";

}

In singleline mode,the dot metacharactewill match\ n. In multiline mode,it won't.

Thedifferencedetweerdefault, singleline, andmultiline modearesetout very
succinctlyby Jefrey Friedlin MasteringRegular Expressiongseethe Bibliographyat
thebackof thesenotesfor details).The following tableis paraphrasettom theoneon
page236 of thatbook.

His term"cleanmultiline mode"refersto a modewhichis similar to multi-line, but
which doesnot strip the newline charactefrom the endof eachline.

Table 3-2. Effects of singleand multiline options

Mode Specified with |~ matches... |$ matches... |Dot matches
newline
default neither/ s nor |startof string |endof string No
m
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 matches
newline
cleanmulti-line | both/ m and startof line endof line Yes
s

3.5. Backreferences

3.5.1. Special variables

Thereareseveralspecialvariablesrelatedto regularexpressions.

- $&is thematchedext

- $' istheunmatchedext to theleft of the matchedext

- $' istheunmatchedext to theright of the matchedext

- $1, $2, $3, etc. Thetext matchedoy the 1st,2nd, 3rd, etc setsof parentheses.

All thesevariablesaremodifiedwhenamatchoccurs,andcanbeusedin ary way that
otherscalarvariablescanbeused.

# this...
ny ($match) = mA(\d+)/;
print $match;

# is equivalent to this:
m M d+/
print $&

# match the first three words...

mAG\wE) () (\w) 7
print "$1 $2 $3\n";
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You canalsouse$& andotherspecialvariablesn substitutions:

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

If youwantto useparenthesesimply for grouping,anddon’t wantthemto seta$1
stylevariable,you canusea specialkind of non-capturing parenthesesyhichlook like

(?: ... )

# this only sets $1 - the first two sets of parentheses are non-
capturing
mA(?2:\w) (2:\wAH) (\w+) [/

Thespecialvariabless1 andsoon canbeusedin substitutiongo includematchedext
in thereplacemenéxpression:

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

However, thisis no usein asimplematchpatternbecausé1 andfriendsarent set
until afterthe matchis complete Somethindik e:

ny $word = "this";
print if nl($word) $1/;

... will not match"this this". Ratherit will match"this" followedby whateser $1 was
setto by anearliermatch.

In orderto match"this this" we needto usethe specialregularexpression
metacharactensl, \ 2, etc. Thesemetacharactengferto parenthesizegartsof a
matchpatternjustas$1 does,but within the same match ratherthanreferringbackto
the previousmatch.

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

1. Write a scriptwhich swapsthefirst andthe lastwordson eachline (Answer:
exerci ses/ answers/firstlast.pl)

2. Write a scriptwhich looksfor doubledtermssuchas"bangbang™or "quack
guack"andprintsoutall occurrencesThis scriptcould be usedfor finding
typographicerrorsin text. (Answer:exer ci ses/ answer s/ doubl e. pl )

3.5.3. Advanced

1. Modify the above scriptto work acrosdine boundariegAnswer:
exer ci ses/answers/ nul tiline_double.pl)

2. Whataboutcasesensitvity?

3.6. Section summary

- Inputdatacanbesplit into multiline stringsusingthe specialvariable$/ , also
known as$l NPUT_RECORD SEPARATOR.

- The/ s and/ mmodifierscanbe usedto treatmultiline dataasif it wereasingleline
or multiple lines,respectrely. This affectsthe matchingof » and$, aswell as
whetheror not. will matchanewline.

- Thespecialvariables$&, $¢ and$’ arealwayssetwhenasuccessfuinatchoccurs

« $1, $2, $3 etcaresetaftera successfumatchto thetext matchedoy thefirst,
secondthird, etc setsof parenthesei theregularexpressionTheseshouldonly be
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usedoutside theregularexpressioritself, asthey will not be setuntil the matchhas
beensuccessful.

- Specialnon-capturingparentheseg?: . . . ) canbeusedfor groupingwhenyou
don't wishto setoneof thenumberedspecialvariables.

- Specialmetacharactersuchas\ 1, \ 2 etcmaybe usedwithin theregularexpression
itself, to referto text previously matched.
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4.1. In this chapter ...

In this chapterwe discusssomemoreadvancedPerlfunctions.

4.2. The grep() function

Thegrep() functionis usedto searchalist for elementavhich matcha certainregexp
pattern.t takestwo aguments a patternandalist - andreturnsalist of theelements
which matchthe pattern.

Thegrep() functionis on pagel78of your Camelbook.

# trivially check for valid enail addresses
my @alid email _addresses = grep /\@, @nuil_addresses;

Thegrep() functiontemporarilyassignseachelementof thelistto $_ thenperforms
matchesonit.

Therearemary morecomplicatedusesfor the grepfunction.For instancejnsteadof a
patternyou cansupplyanentireblock whichis to be usedto procesghe elementsof
thelist.

ny @ong_words = grep { (length($_ ) > 8); } @wrds;

grep() doesnt requireacommabetweents argumentsf you areusingablock asthe
first agument,but doesrequireoneif you're justusinganexpressionHave alook at
thedocumentatiorfior this functionto seehow thisis described.
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4.2.1. Exercises

1. Usegrep() to returnalist of elementsvhich containnumbergAnswer:
exer ci ses/ answer s/ gr epnunber . pl )

2.Usegrep() toreturnalist of elementsvhichare
a.keysto ahash(Answer:exer ci ses/ answer s/ gr epkeys. pl )

b. readabldiles (Answer:exer ci ses/ answer s/ grepfil es. pl)

4.3. The map() function

Themap() functioncanbeusedto performanactionon eachmemberof alist and
returntheresultsasalist.

nmy @owercase = map | c, @wrds;
ny @oubled = map { $_ * 2 } @unbers;

map() is oftenaquickerway to achieve whatwould otherwisebe doneby iterating
throughthelist with f or each.

foreach (@wrds) {
push (@ owercase, lc($);

}

Likegrep(), it doesnt requireacommabetweerits aggumentsf you areusinga
block asthefirst agument,but doesrequireoneif you're justusinganexpression.
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4.3.1. Exercises

1. Createanarrayof numbersUsemap() to find the squareof eachnumber Print
outtheresults.

4.4. Chapter summary

- Thegrep() functioncanbeusedto find itemsin alist which matcha certainregular
expression

- Themap() functioncanbeusedto performanoperationon eachmemberof alist.
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5.1. In this section...

In this section,we look at differentwaysto interactwith the operatingsystem.In
particular we examinethesyst en() function,andthe backtickcommandexecution
operatorWe alsolook at securityandplatform-independendssueselatedto the use
of thesecommandsn Perl.

5.2. system() and exec()

Thesyst en() andexec() functionsbothexecutesystemcommands.

syst en() forks, executeghe commandgivenin its agumentswaitsfor themto
return,thenallows your Perlscriptto continue.exec() doesnotfork, andexits when
it sdone.syst en() is by farthemorecommonlyused.

% 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 neant systen() when you said exec()?)

If thesystemcommandails, theerrormessagavill be availablevia the specialvariable
$!.

% 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 askthe userfor ausernamen the systemthenperformthefinger
commando seeinformationaboutthatuser (Answer:
exer ci ses/ answer s/ finger. pl)

5.3. Using backtic ks

Singlequotescanbe usedto specifyaliteral stringwhich canbe printed,assignedo a
variable et ceteraDoublequotesperforminterpolationof variablesandcertainescape
sequencesuchas\ n to createa stringwhich canalsobe printed,assignedetc.

A new setof quotes calledbackticks, canbe usedto interpolatevariableshenrunthe
resultantstringasa shellcommandThe outputof thatcommandcanthenbe printed,
assignedandsoforth.

Backticksarethebackwards-apostropheharactef* which appearselow thetilde (~),
next to thenumberl on mostkeyboards.

Justastheq() andqgq() functionscanbeusedto emulatesingleanddoublequotes
andsave you from having to escapeuotemarkshatappeamwithin a string,the
equivalentfunctiongx() canbeusedto emulatebackticks.

Backticksandtheqgx() functionarediscussedn the Camelonpages$2and41l
respectrely or in perldoc perlop.

5.3.1. Exercises

48

1. Modify your earlierfingerprogramto usebackticksinsteadof syst en{()
(Answer:exer ci ses/ answer s/ backt i ckfinger. pl)

2. Changet to useqgx() instead(Answer:exer ci ses/ answer s/ gxfi nger. pl )
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3. TheUnix commandvhoami givesyour usernameSincemostshellssupport
backticks,you cantypefinger ‘whoami to fingeryourself.Useshellbackticks
insideyourgx() statemento do thisfrom within your Perlprogram.(Answer:
exer ci ses/ answer s/ gxfi nger2. pl )

5.4. Platform dependenc y issues

Notethattheexamplesgivenabore will notwork consistentlyon all operatingsystems.
In particular theuseof syst en() callsor backtickswith Unix-specificcommandswill
notwork underWindows NT, MacOS,etc. Slightly lessobviously, the useof backticks
on NT cansometimedail whenthe outputof acommands sentexplicitly to thescreen
ratherthanbeingreturnedby the backtickoperation.

5.5. Security considerations

Many of the examplesgivenabove canresultin major securityrisksif thecommands
executedarebasedn userinput. Considerthe exampleof a simplefingerprogram
which askedthe userwho they wantedto finger:

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

print "Wio do you want to finger? ";
ny $usernane = <STDI N>;
print ‘finger $usernane';

Imagineif theusersinputhadbeenskud; cat /etc/passwd, or worseyet,skud;
rm -rf /. Thesystemwould performbothcommandsasthoughthey hadbeen
enterednto theshelloneafterthe other

Luckily, Perl’s- T flag canbe usedto checkfor unsafeuserinputs.
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#! [ usr/ bin/perl -wrl

Documentatioror this canbefoundby readingthe perldoc perlseg or on page356 of
theCamel.

- T standdor "taint checking".Datainput by theuseris consideredtainted"anduntil it
hasbeenmodifiedby the script,maynot be usedto performshellcommand®r system
interactionsof arny kind. Thisincludessysteminteractionssuchasopen() , chnod(),
andary otherbuilt-in Perlfunctionwhich interactswith the operatingsystem.

Theonly thing thatwill cleartaintingis referencingsubstringgrom a regexp match.
Theper | sec onlinedocumentatiortontainsa simpleexampleof how to do this. Read
it now, anduseit to completethe following exercises.

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

5.5.1. Exercises

1. Modify thefingerprogramabove to performtaint checking(Answer:
exer ci ses/ answer s/ taintfinger.pl)

2. Take oneof your scriptsusingopen() oropendi r () andmodify it to accepta
filenameasuserinput. Turntaint checkingon. Whatsortof regularexpression
couldyou useto checkfor valid filenames?Answer:
exerci ses/answers/taintfile.pl)

5.6. Section summary

- Thesyst en() functioncanbeusedto performsystemcommands$! is setif ary
erroroccurs.
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Thebacktickoperatorcanbe usedto performa systemcommandandreturnthe
output.Theqgx() quotingfunction/operatoworkssimilarly to backticks.

Theabore methodsmay not resultin platformindependentode.

Datainput by usersor from elsavhereon the systemcancausesecurityproblems.
Perl’s - T flag canbeusedto checkfor such"tainted"data

Tainteddatacanonly be untaintedby referencinga substringfrom a patternmatch.
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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 canbe usedto
implementcomplex datastructuresuchasmulti-dimensionalists, hashe®f hashes,
andmore.

6.2. Assumed knowledg e

For this section,it is assumedhatyou have agoodunderstandingf Perl’s datatypes:
scalarsarrays,andhashesPrior experiencewith languagesvhich usepointersor
referencess helpful, but notrequired.

6.3. Introduction to references

Perl's basicdatatypeis thescalar. Arraysandhashesaremadeup of scalarsjn one-or
two-dimensionalists. It is not possiblefor anarrayor hashto bea memberof another
arrayor hashundernormalcircumstances.

However, thereis onething aboutanarrayor hashwhichis scalarin nature-- its
memoryaddressThis memoryaddres€anbeusedasanitemin anarrayor list, and
thedataextractedby looking atwhat'’s storedatthataddressThisis whatareferences.

Referencesrecoveredin detailin chapterd of the Camelbook,andin perldoc
perlr ef. Chapterl of AdvancedPerlProgrammingO’Reilly’ s Pantherbook) contains
avery goodexplanationof referencesLastly, Tom Christiansers FMTEYEWTK (Far
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More ThanYou Ever WantedTo Know) tutorialscontaininformationaboutreferences.
They’re availablefrom the Perlwebsite(http://www.perl.com/)

6.4. Uses for references

Therearethreemainusesfor Perlreferences.

6.4.1. Creating comple x data structures

Perlreferencesanbeusedto createcomplex datastructuresfor instancehashe®of
arrays arraysof hasheshashe®of hashesandmore.

6.4.2. Passing arrays and hashes to subroutines and
functions

Sinceall agumentgo subroutinesreflattenedo alist of scalarsit is not possibleto
usetwo arraysasagumentsaandhave themretaintheir individual identities.

ny @l
ny @2

g a b c);
awu(d e f);

printargs(@l, @2);

sub printargs {
print "@\n";
}

Theabove examplewill printouta b ¢ d e f.

Referencesanbeusedin thesecircumstanceso keeparraysandhashegasseds
amgumentsseparate.
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6.4.3. Object oriented Perl

Referencesreusedextensiely in objectorientedPerl.In fact, Perlobjectsare
referenceso datastructures.

6.5. Creating and dereferencing references

To createareferencdo ascalararrayor hashwe prefix its namewith abackslash:

ny $scalar = "This is a scalar"”;

ny @rray = qgwma b c);

nmy %hash = (
" sky’ => "bl ue’,
"appl €’ => "red’,
' grass’ => ' green’

ny $scal ar_ref \ $scal ar;
ny $array ref = \@rray;
ny $hash_ref \ %hash;

Notethatall referencesrescalarspecauséhey containa singleitem of information:
thememoryaddres®f theactualdata.

Thisis whatareferencdookslikeif you printit out:

% perl -e 'ny $foo_ref \$f oo; print "$foo_ref\n";’

SCALAR( 0x80c697c)

% perl -e 'ny $bar _ref = \@ar; print "$bar_ref\n";’
ARRAY( 0x80c6988)

% perl -e 'ny $baz_ref = \%az; print "$baz_ref\n";’
HASH( 0x80c6988)
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You canfind outwhethera scalaris areferenceor not by usingther ef () function,
which returnsastringindicatingthetype of referencepr undefif ascalars nota
reference..

Ther ef () functionis documentean page204 of the Camelbookor in perldoc -f ref.

Dereferencinggettingat the actualdatathata referencepointsto) is achiezed by
prependinghe appropriatevariable-typgounctuatiorto the nameof thereferenceFor
instancejf we have ahashreferenceshash_r ef er ence we candereferencé by
looking for %hash_r ef er ence

nmy $new_scal ar

my @ew array
my %mew_hash

$Pscal ar _ref;
@array_ref;
Y$hash_ref;

In otherwords,wherever youwould normally put avariablename(likenew_scal ar)
you canputareferencevariable(like $scal ar _r ef ).

Heres how you accesarrayelementsr slices,andhashelements:

print $$array_ref[O0]; # prints the first ele-
nment of the array
# referenced by $array_ref
print @array_ref[0..2]; # prints an array slice
print $$hash_ref{’ sky’}; # prints a hash elenment’s val ue

Theotherway to accesshevaluethatareferenceointsto is to usethe"arrow"
notation.This notationis usuallyconsideredo be betterPerlstylethanthe oneshavn
above, which canhave precedenceroblemsandis lessvisually clean.

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

Theabove arrow notationis bestexplainedin the book AdvancedPerlProgramming.
Your instructorshouldhave a copy if you areinterested.
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6.6. Passing multiple arrays/hashes as
arguments

If we wereattemptto passtwo arraystogetherto a subroutinethey would beflattened
outto form onelargearray

my @ruits = gwappl e orange pear banana);
nmy @ odents gw(nouse rat hanster gerbil rabbit);
my @ooks gw canel |l ama pant her sheep);

mylist(@ruit, @odents);

# print out all the fruits and then all the rodents

sub mylist {
ny @ist = @;
foreach (@ist) {
print "$_\n";
}
}

If we wantto keepthemseparatewe needto passthe arraysby references:
myreflist(\@ruit, \@odents);

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

57



Chapter 6. References and complex data structures

6.7. Comple x data structures

Referencesremostoftenusedto createcomplex datastructuresSincehashesand
arraysonly acceptscalarsaaselementsreferencegwhich areinherentlyscalarscanbe
usedto createarraysof arraysor hashesandhashe®f arraysor hashes.

nmy %ategories = (

"fruits’ => \@ruits,
"rodents’ => \ @ odent s,
" books’ => \ @ooks,

)

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

6.8. Anonymous data structures

58

We canuseanorymousdatastructurego createcomplex datastructuresto avoid
having to declaremary temporaryariables Anonymousarraysarecreatedoy using
squarebracletsinsteadof roundones.Anonymoushashesisecurly bracletsinsteadof
roundones.

# the old two-step way:

nmy @rray = gmMa b ¢ d);
ny $array ref = \@rray;

#if we get rid of $array_ref, @rray will still hang round us-
ing up

# menory. Here’s how we do it without the internmedi ate step, by
# creating an anonynous array:

ny $array ref =['a’, 'b’", ¢, 'd];

# l ook, we can still use gw() too...
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ny $array ref = [gw(a b ¢c d)];

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

my % ransport = (

"cars’ => [gwmtoyota ford hol den porsche)],
" pl anes’ => [ gm boei ng harrier)],
" boat s’ => [gw(cl i pper skiff dinghy)],

);
Thesametechniquecanbe usedto createanorymoushashes:

# The ol d, two-step way:

nmy $hash = (
a => 1,
b => 2,
c => 3

)
ny $hash_ref = \$hash;

# the qui cker way, with an anonynous hash:
ny $hash_ref = {

a => 1,
b => 2,
c => 3
};

6.9. Exercises

1. Createa comple datastructureasfollows:
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a.Createa hashcalled%pi zza_pri ces which containspricesfor small,
mediumandlarge pizzas.

b. Createa hashcalled¥past a_pri ces which containgpricesfor small,
mediumandlarge senesof pasta.

c. Createa hashcalled%ni | kshake_pri ces which containgpricesfor small,
mediumandlarge milkshales.

d. Createa hashcontainingreferenceso theabove hashessothatgivenatype
of food anda sizeyou canfind the price of it.

e. Corverttheabove hashto useanorymousdatastructuresnsteadof the
original threepizza,pastaandmilkshale hashes

f. Add anew elemento your hashwhich containghe pricesof salads

(Answer:exer ci ses/ answer s/ f ood. pl )

2. Createa subroutinewvhich canbe passed scalaranda hashreferenceCheck
whetherthereis anelemenin the hashwhich hasthe scalarasits key. Hint: use
exi st s for this. (Answer:exer ci ses/ answer s/ exi sts. pl )

6.10. Section summary

- Referencearescalardataconsistingof the memoryaddres®f a pieceof Perldata,
andcanbeusedin arrays hashesetcwhereser you would usea normalscalar

- Referencesanbeusedto createcomplex datastructuresto passmultiple arraysor
hashego subroutinesandin object-orientedPerl.

- Referencearecreatedy prepending backslasho avariablename.

- Referencearedereferencetly replacingthenamepartof avariablename(eg f oo in
$f 0o) with areferencefor examplereplacef oo with $f oo_r ef to get$$f oo_r ef
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Reference$o arraysandhasheganalsobedereferencedsingthearrow - >
notation.

Referencesanbepassedo subroutinessif they werescalars.
Referencesanbeincludedin arraysor hashessif they werescalars.

Anonymousarrayscanbe madeby usingsquarebracletsinsteadof round;
anorymoushasheganbe madeby usingcurly bracletsinsteadof round.Thesecan
be assignedlirectly to areferencewithout ary intermediatestep.
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Chapter 7. Conclusion

7.1. What you’ve learnt

Now you've completed\etizens IntermediatdPerlmodule,you shouldbe confidentin
your knowledgeof the following fields:

- File I/O, including openingdfiles anddirectories openingpipes,finding information
aboutfiles, recursingdown directoriesfile locking, andhandlingbinary data

- How to useadvancedregularexpressiortechniquesuchasmultiline matchingand
backreferences

. Theuseof variousPerlfunctions

- Systeminteraction,ncluding: systemcalls,the backtickoperatoyinteractingwith
thefile systemdealingwith usersandgroups,dealingwith processesjetwork
communicationsandsecurityconsiderations

- AdvancedPerldatastructuresaandreferences

7.2. 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”

- Install Perlon your homeor work computer
- PracticeusingPerlfrom dayto day

« JoinaPerlusergroupsuchasPerlMongers(http://www.pm.og/)
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- Extendyour knowledgewith furtherNetizencoursesuchas:
« CGI Programmingn Perl
- Webenableddatabasewith PerlandDBI

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

7.3. Further reading

7.3.1. Books

- Tom ChristianserandNathanTorkington, The Perl Cookbook, O’Reilly and
Associates1998.ISBN 1-56592-243-3.

- Jefrey Friedl, Mastering Regular Expressions, O’Reilly andAssociates1997.1ISBN
1-56592-257-3.

- JosephN. Hall andRandalL. SchwartzE=ffective Perl Programming,
Addison-Weésley, 1997.ISBN 0-20141-975-0.

7.3.2. Online

ThePerlhomepagéhttp://www.perl.com/)

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

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

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



- comp.lang.perl.announcewsgroup
- comp.lang.perl.moderateshvsgroup

- comp.lang.perl.misnensgroup

Chapter 7. Conclusion
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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
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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.

B.1.2.

Running

% vi filenane

Using

x to deletecharactebelow cursor

dd to deletethecurrentline

i to enterinsertmode,thentypetext, pressESCto leave insertmode.

Cursorkeys shouldmove the cursorwhile not in insertmode.

If not,try hj ki , 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.
- :wthenENTER to save.

Exiting

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

:q! ENTER to exit without saving.

: wg 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

: hel p ENTER mightwork. If not,thenseethe manpage.
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B.2. pico

B.2.1. Running

% pico -w fil enane

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 filenane

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
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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

Appendix B. Editor cheat sheet
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B.4.5. Help

- Readthemenubaratthetop.

« Pres€ESCthen? 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-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







