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1 Introduction

In this chapterlearn

» whatashellis
» which differenttypesof shellsexist

« whattheadwantagesanddisadwantage®f shellscriptsare
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1 Introduction

1.1 Shells

Whenever a userworks on a computey thereneedsto be an interfacebetweenuserand
operatingsystemor betweerthe operatingsystemandthe applicationto communicatehe
users commandgo the system.Suchaninterfacemaybepresentedo theuserin theform
of agraphicaldesktopput it mayalsobeacommand-linenterface.An examplefor sucha
command-linenterfaceis theoneprovidedby thecommand.com interpretetunderDOS.

On Unix systemsthe standardinterface betweenuserand systemis the shell. Strictly
speaking,thereis no suchthing asthe shell, becausdUnix systemstendto supporta
numberof differentshellprograms.

1.2 Types of Unix Shells

AlthoughUnix-type operatingsystenmprovide variousshells,this chaptemwill only discuss
the characteristiceandprogrammingeaturesof the Bashshell. For the sale of complete-
nesshowever, we wantto mentionsomeof the morecommonalternatves:

Bourne Shell Namedafterits developer Steve Bourne therearetwo differentvariantsof
this shell:

/bin/sh  The"original" Bourneshell — the default shell of mostoperatingsys-
temsbelongingto the Unix family. The Bourneshellis a simple command
interpreterandmostothershellsarean extendedmplementatiorof it.

/bin/bash Bo(u)rn(e)again shell, which provides extendedBourneshell func-
tionality andis thestandarashellon Linux systemsBashis backwardcompat-
ible with the Bourneshell, sothe latteris often notinstalledanymore (on the
SuSELinux EnterpriseSener, /bin/sh  isonly alink to /bin/bash ).

C shell TheC shellhasasyntaxsimilarto thatof theC programmindanguageThereare
severalflavors:

/bin/csh The"original" C shell.

/bin/tcsh A successoto the C shellwith someenhancements.
Korn shell,/bin/ksh TheKorn shellis namedafterits developer David Korn. It pro-

videssomeC shellfeaturesut alsosomeof thefeaturefoundin Bash(suchasthe
historyfunction).

2 © 2004,SUSELINUX AG (http://www.susecom/training/)



1.3 Uses for Shell Scripts

Whenworking on the commandine, referto the variableSHELL to seewhich shell pro-
gramyou areactuallyusing:

tux@earth:~> echo $SHELL
/bin/bash

The first line of a shell script includesa statemenspecifyingwhich shell to usefor it.
Thereforeit is not relevantwhetherthe scriptitself is startedfrom within anothershell or

not (seeSection3-3 on page31).

1.3 Uses for Shell Scripts
Many systemadministratiortasksinvolve somekindsof choresthat

» needto beperformedagainandagain

« arethesamefor a givensetof elements

Thesetasksareobviouscandidategor somekind of automation Apart from that,entering
onecommandafteranotherby handis a rathererrorproneprocesslif you mistypeoneof
the commandsyou may needentereverythingagain. This canbe solved by storingthe
entirecommandsequencé afile, which canthenbeexecutedn amuchmoredependable
way.

1.4 Advantages of Shell Scripts

Therearemary areasvhereshellscriptsdo abetterjob thanotherkindsof programs Shell
programshave theadvantagethatthey are:

e easyto write

 portable

Shellscriptshave a syntaxthatis easyto graspandtheavailablecommandshouldalready
be known from everydayuse. Also, a shell scriptabstractgrom the underlyinghardware
architectureandcanthereforerun on very differentplatformswithout modifying the code.
Finally, scriptedcodedoesnotrequireary compiling. Thisis avery obviousplusatatime
whenLinux is availablefor a growing numberof hardwareplatforms.

On the otherhand, thereare taskswhereshell scriptsperformratherbadly or are useful
only to alimited degree.Shellscriptsarealsoratherslow andtendto uselot of CPUpower.
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1 Introduction

All commandsof a shell script are processedy a commandinterpreter— which is the
shellprogramitself — andtheir executionis thereforecomparatiely slow. For extensie
computationsijt is often necessaryo rely on external programs,which resultsin much
slower executioncomparedo Perlscriptsor simpleC programs.n addition,shellscripts

canusealot of processopower especiallywhenquickly iteratingthroughalargernumber
of loops.

Shellscriptsarea goodsolutionfor mary tasks,especiallythoserelatedto systemadmin-
istration.More complex routines however, maybe solved muchbetterwith otherscripting
languagesespeciallywherequick executionis crucial or wherehigh CPU loadsare ex-
pectedbecaus@f the natureof thetask.

Summary

« Theshellactsastheinterfacebetweerthe operatingsystemandthe user

« The Bourneshellis the standardshell for Unix in general. Linux usesBash, an
enhance®ourneshellvariant,asits standarccommandnterpreter

« Shellscriptsarea goodchoicefor thosetasksthatneedto be donerepeatedlyn the
samefashion.However, they arerelatively slow andcancausea high CPUload.
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2 Bash Basics

In this chapterlearn

which arethe configurationfiles of Bash

how to redirectthe standarddatachannels

how to usealiasesandthe commanchistory

how to usevariables

how to quotespecialcharacters

which substitutionsarepossibleunderBash
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2 Bash Basics

2.1 Initialization Files

To customizeBashfor aninteractie sessionit is usefulto know aboutthe configuration
files andaboutthe orderin which they areprocessedTo understandhow thingsareinter

related thereis oneimportantdistinctionto be madebetweertwo differenttypesof shells:
login shellsandnon-lagin shells

A login shellis startedwheneer a userlogsin to thesystem.By contrastary shellstarted
from within arunningshellis a non-loginshell. The only differencebetweenhesetwo is
in thekind of configuratiorfiles readby themwhenstarted.

A login shellwill alsobe startedwheneer a userlogsin throughan X displaymanager
Therefore all subsequerterminalemulationprogramsun non-loginshells.

2.1.1 Login Shells

Thefollowing files arereadwhenstartinga login shell:

letc/profile A system-wideconfigurationfile readby all shells. It setsthingslike
the umask(which determinedile permissiondefaults) anda numberof different
variables.

/etc/bash.bashrc A system-wideconfigurationfile of the SUSELinux Enterprise
Sener for Bash-specificsettings,suchasaliasdefinitionsanda specialvariableto
definetheform of the commandporompt.

~/.bash_profile Thisis thefirst userlevel configuratiorfile thatBashtriesto find.
It storesusercustomizationsfor example,to changethe commandprompt. By
default, thisfile is not presenbn the SUSELinux EnterpriseSener.

~{.bash_login The seconduserspecificfile that Bashtriesto find. By default, the
file is notcreatedon the SUSELinux EnterpriseSener.

~.profile Onthe SuSELinux EnterpriseSener, thisfile is createdor eachnew user
by default. Any userspecificcustomizationganbe storedin it. It will bereadnot
only by Bash,but alsoby otherUnix shells.

2.1.2 Non-Login Shells

Only onefile will bereadwhenanon-loginshellis started:

~[.bashrc A configurationfile readonly by Bashin which userscanstoretheir cus-
tomizations.

6 © 2004,SUSELINUX AG (http://www.susecom/training/)



2.2 Aliases

Most Linux distributionshave a default setupthatensuresisersdo not seeary difference
betweeralogin shellandanon-loginshell. In mostcasesthisis achievedby alsoreading
the~/.bashrc file whenalogin shellis started.

On the SuSELinux EnterpriseSener, the file /etc/profile includesa commancdto
readin thefile /etc/bash.bashrc if it exists, but alsothe ~/.bashrc file, sothe
settingsn thelatterarevalid for any login shells,too.

In otherwords,the system-wideconfiguratiorfiles arereadin only oncewhenauserlogs
in atthesystem By contrasttheuserspecificconfiguratiorfile ~/.bashrc s evaluated
only whenanew instanceof the shellis startedafterwards.

If you changeary settingsandwantthemto be appliedduringthe sameshellsessionthe
changedconfigurationfile needgo bereadin again.However, this cannotbe achiezed by
simply enteringthefile name:

tux@earth:~> .bashrc
bash: ./.bashrc: Permission  denied

By enteringthefile name youtell theshellthatit shouldtry to executethisfile andtreatit
like acommandwhichwill fail becauséhefile doesnot have executepermissionsApart
from that, evenif it wereexecutedthe shellwould starta subshellandthe changesvould
only applyto thelatter (seeSectionZ.3 on pageg). The properway to readin a changed
configurationfile andto apply the changego the currentsessioris by usingtheinternal
shellcommandsource .

tux@earth:~>  source .bashrc
tux@earth:~>

Youmayalsousethe"shortform" of thiscommandwhich happenso beincludedin mary
configuratiorfiles, whereit is usedto readin otherconfiguratiorfiles. For instancejn the
file /etc/profile , you canfind this:

test -s /etc/profile.local && . [etc/profile.local

Whatthis line doesis checkwhetherthefile /etc/profile.local exists (for test
seeAppendixA-7 onpagell). If thefile doesexist, it is readin by the". " command.The
dot, separatedrom thefile nameby a spacejs the shortform of the source command

justmentioned.

To sumthisup,in orderto applychangesn oneof theBashinitializationfilesimmediately
tell Bashto rereacdthefile with source filename

2.2 Aliases

Definingaliasesallows youto createshortcutfor commandsndtheir optionsor to create
commandswith entirely different names. On a SUSE system,wheneer you enterthe
commandglir , mdorls , for instanceyouwill beusingaliases.
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2 Bash Basics

You canfind outaboutthealiaseslefinedon your systemwith thecommandlias . This
will shav youthatdir , for instancejs only analiasforls -l andthatmdis analiasfor
mkdir -p . Thesewo areexamplesof aliaseghroughwhichnew commandsredefined:

tux@earth:~> alias | grep mkdir
alias md="mkdir -p’
tux@earth:~> alias | grep dir

alias  dir='Is -I

To seewhethera givencommands analiasfor somethingelse,usethetype command.
For eachcommandspecifiedtype will tell youwhetherit is a built-in shellcommanda
regularcommandpr analias. For regularcommandsthe outputof type lists the pathto
the correspondingxecutable For aliasesit liststhe elementsliased:

tux@earth:~> type -a Is

Is is aliased to ‘Is $LS_OPTIONS’

Is is /bin/ls

Theabove exampleshavs thatls , too, is analias,althoughin this caseit is only usedto
addsomeoptionsto the command.

The-a optionwasusedfor type to showv boththecontentof thealiasandthe pathto the
originalls command.Theoutputshaovsthatls is always runwith theoptionsasstoredn
thevariableLS_OPTIONS Theseoptionscausds to list differentfile typesin different
colors(amongotherthings).

Most of the aliases used on a system-wide basis are defined in the file
letc/bash.bashrc . Aliasesare definedwith thealias commandand canbe re-
moved with the unalias command. As an example, enteringunalias Is would
remove thealiasfor Is , causings to stopcoloringits output.

The syntaxto definealiaseds asfollows:
alias aliasname ="command options "

An aliasdefinedin this way is only valid for the currentshellandwill notbeinheritedby
subshellsTo make analiaspersistentyou needto storethedefinitionin oneof theshell’s
configuratiorfiles.

Example:

tux@earth:~>  alias ps="echo Hello"
tux@earth:~> ps

Hello

tux@earth:~>  bash

tux@earth:~>  ps

PID TTY TIME CMD
858 pts/0 00:00:00 bash

895 pts/1 00:00:00 bash

Onthe SuSELinux EnterpriseSener, the file ~/.alias is createdfor personakliases
definedby eachuser Thisfile is readin by ~/.bashrc , whereacommands included

8 © 2004,SUSELINUX AG (http://www.susecom/training/)



2.3 Variables

to thateffect. Aliasesarenot relevantto shell scriptsat all, but canbe a real time saver
whenusingtheshellinteractively.

Exercise

1. Underyour useraccountcreateanaliasfor thecp commandsuchthat
it is alwaysrunwith the-i  option.

2. The commandssh -X root@localhost can be usedto connect
asroot to the local X sener via SSH, provided that X forwardinghas
beenenabledon the host. This allows regular usersto startgraphical
applicationsasroot To abbreiate the abore commandcreatean alias
for it underyour own useraccount.

2.3 Variables

Thebehaior of theshellis largely influencedby its internal(built-in) variables.Userscan
alsodefinetheir own variableghenusethemasneededfor instancein shellscripts.There
is an importantdistinctionto be madebetweenthe shell variablesand the ervironment
variables

Shellvariablescontrolthe behaior of the shellitself andareonly relevantlocally (for the
currentlyactive shell). Exampledor shellvariablesareHISTSIZE , PS1, andUID.

Environmentvariableshave a larger scopeandalsoinfluenceary otherprogramsstarted
from within the currentshell. In otherwords,they areinheritedby any subshellsor child
processesExampledor ervironmentvariablesareHOMEPATH DISPLAY, andPWD

To understandbetterthatshellvariablesandervironmentvariablesbehae differently; it is
usefulto have a closerlook attheway in which the shellexecutesa command:

© 2004,SUSELINUX AG (http://www.susecom/training/)



2 Bash Basics

bash shell variables (local):
not inherited by
child processes
environment
(PWD, ...}

ls
! fork () axec |
: SN
I = K - .
I bach environment variables:
i A )/l inherited by child processes
ls
environment
(FWD,...)

i child process
} 2xit ()
¥

Figure2.1: The Fork & ExecuteMechanismof the Shell

Whenanexternalcommands calledby theshell, thelatterfirst startsa subshell— it loads
animageof itselfinto memory Theframesin thefigureeachrepresenaprocessaspresent
in memorywhenthis first stephashappenedSothe proceshasactuallydoubleditself, a
mechanisntalledforking. Now whenthe processs forked,the ervironmentof the parent
procesgwhich in our exampleconsistsof the PWDvariable— the nameof the current
working directory)is inheritedby the child process.However, sincethe actualcommand
thathasbeencalledisthels commandiheshellreplacethesecondBashprocessvith the
Is processTheshelldoessousingits internalexec call. Thisis donewithout changing
theoriginal ervironmentvariables(suchasPWID. Whenthe commandhasfinishedits job,
the processs terminatedhroughtheexit  call andcontrolis handedover to the original
shellagain,whichwill alwayswait for the child procesgo cometo anend.

It shouldbe clearfrom the figure that changego the ervironmentof the child process
cannothave ary influenceon the ervironmentof the parentshell.

2.3.1 Working With Variables
Thesyntaxto setashellvariableis VARIABLE=value , by whichthecontentf value

aredirectly assignedo the new variable.Beinga shellvariable,it will notbeinheritedby
ary subshells.
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2.3 Variables

Example:

tux@earth:~>  VARIABLE1="Good morning"
tux@earth:~>  echo $VARIABLE1

Good morning

tux@earth:~> bash

tux@earth:~>  echo $VARIABLEL

tux@earth:~>
To referto an existing value, it mustbe prefixed with the'$’ sign. Thus,the command
echo $VARIABLE will returnthevalueof thatvariable.

With thecommandexport , a shellvariablecanbe turnedinto anernvironmentvariable.
Alsousetheexport commando defineanervironmentvariableright away. As hasbeen
explainedabore, suchavariablewill thenbeinheritedby ary subshells.

Example:

tux@earth:~>  export VARIABLE2="Good afternoon"
tux@earth:~>  bash

tux@earth:~>  echo $VARIABLE2

Good afternoon

tux@earth:~>

To seewhich variableshave beensetfor your shell,you canusethesecommands:

export Listsall ervironmentvariables.
set Listsall variablesaswell asfunctionsthathave beendeclared!.

env displaysalist of all currentlydefinedvariablesandtheir content .

Thecommandunset variable canbeusedto deleteavariable.

Example:

tux@earth:~>  a=10
tux@earth:~> echo $a
10

tux@earth:~> unset a
tux@earth:~> echo $a

tux@earth:~>

Important: Whendefiningvariableswithin shell scripts,alwaysmake surethatthey are
differentfrom ary existing variables,suchas UID or HOMEOtherwise,you may
have to dealwith conflictsanderrormessages.

IMoreover, set variable value canbe usedto modify the shell attributesduring runtime. Check
thebashmanpage(man 1 bash) for moreinformation

2Moreoverenv variable =value command canbe usedto executecommandsn a modifiedervi-
ronment(i.e., with speciallysetvariables).Checkthemanpage(man 1 env) for moreinformation

© 2004,SUSELINUX AG (http://www.susecom/training/)
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2 Bash Basics

In summaryif youwanta variableto take effect on alocal basisonly, you shouldsetit as

ashellvariable.If youwantavariableto beinheritedby subshellaaswell, useexport
defineit asanernvironmentvariable.

2.3.2 Impor tant Internal Bash Variables

Knowing abouttheimportantinternalBashvariabless very usefulwhencustomizingthe
shellfor interactive sessionsswell asfor shellscripting. They arelistedin thefollowing

table:
| Variable | Description |

HOME | theusershomedirectory

PATH thesearchpathfor commands

PWD currentworking directory

IFS theinternalfield separatori.e., the charactethat separatemdi-
vidual algumentsrom eachother

PS1 the primaryshellprompt

PS2 thesecondarghellprompt

PS3 thetertiary shellprompt(seeselect )

? theexit statusor (returnvalue)of the mostrecentchild process

$ theprocesdD of thecurrentshellitself

# the numberof agumentgassedo theshell

0-9 argumentO (usuallythe commandtself), agumentl, andsoon,
aspassedo theshell

* all agumentgwith the exceptionof agument0) asa singleword
or agument

@ all aguments(with the exception of argument0) as separate
wordsor aguments

Exercises

Exercise 1

1. Createa shell variable called USERNAMIhat holds your username.
Thenusethesu commando log in asroot Whatarenow the contents
of thevariable?

2. Log outfrom theroot shellto returnto your normalusershell. Corvert
the variableinto anervironmentvariableusingtheexport command.
Now usesu againto log in asroot Whatarethecontentof thevariable
thistime?
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2.4 Command History

3. ChangéheprimaryBashprompt(variablePS1) suchthatit displaysthe
currenttime or the procesdD of thelastprocessfor instance.Do this
sothechangegake effectimmediately

Exercise 2

1. As aregularuser executethels commandn your homedirectorythen
checktheexit status.

2. As aregular user executethels commandfor the homedirectory of
userroot (/root ) thenchecktheexit status.

Exercise 3

1. Enterthecommandbash -s 1 2 3. Whatdo you think will bethe
outputof echo $#?

2. Whatis the commandto obtainthe third agumentof the abore com-
mand?

3. How canyou obtainthe abose commandwithout ary of its alguments?

2.4 Command History

Whenusedinteractively, Bashkeepsa list of all the commandghathave beenenteredn
thecommancdhistory. ThevariableHISTSIZE determinehow mary commandsrekept
in the historyandthevariableHISTFILE determinego whichfile it is saved. The default
historyfile is ~/.bash_history andthedefault historysizeis setto 500.

Thehistoryfile is readin eachtime ashellsessions opened All command®nteredoy the
userareaddedo the existing commandhistory However, theseadditionsareonly written
to the file ~/.bash_history when closingthe shell session. Therefore,the history
tendsto bedifferentfrom shellto shellwhenrunningseveralshellsin parallel.

Therearesereralwaysto accesghe history Thecommanchistory  printsanumbered
list of all thecommandstoredn thehistory Youcanusethenumberdo accessparticular
commandwith ! n. This causeshe commandwith numbem to be executedagain— you
arenot promptedo editthe commandeforeexecution.

tux@earth:~> history
1 Is
2 ps ax
3 echo $SHELL
4 history
tux@earth:~> 13
echo $SHELL
/bin/bash
tux@earth:~>

© 2004,SUSELINUX AG (http://www.susecom/training/) 13



2 Bash Basics

To reexecutethe lastcommandin the history, enter!! . In addition,browsethroughthe
history list simply by pressingT) to go backin the list and(]) to go forward. The latter
methodwill just displaythe correspondinggommand,so that you can edit it beforere-
execution.

It is alsopossibleto searchfor commandsn the history By entering! string , directly
executethe last commandstartedwith string . Here, again,it is not possibleto edit
the commandbeforeexecution. On the otherhand,you cansearchfor commandsvhen
browsing throughthe history list: just enteroneor two lettersthen(Page?) or (Page]) to
jumpto the previousor next commandn the historybeginningwith theseetters.

Thereare otherpossibilitiesto accesghe commandhistory, but the mostimportantones
aretheuseof ' to directly reruna previously enteredcommandandthe arrov keys to
manuallybrowsethe historyfor theright command.

2.5 Input and Output Channels

Eachprogramgeliesontwo standardalatachanneldo receve andto print dataplusanother
channelo outputerrormessages.

The conventionalnameof thethreestandarddatachannelsre:

 standardutput— stdout
« standardnput— stdin

 standarderror (output)— stderr

Whena programis startedfrom the shell,all threeof thesedatachannelsareconnectedo
the currentterminal: all output(standardutputandstandarderror) goesto the screerand
all standardnputis readfrom the keyboard.
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2.5 Input and Output Channels

Frogram run,
eqg.
Standard input i Standard output
- grep -
0 ' 1

Sta nda = —
error
output

Figure2.2: Standard Data Channels

Eachof thethreedatachannel$hasa number:

standardnput (stdin) 0
standardutput(stdout)
standarcerror (stderr) | 2

=

Thesenumberscanbe referencedo redirectthe datachannelsand eachof the threel/O
channelganberedirectedndependentlfrom the others.Redirectionallows you to write
to afile (output,errors),but alsoto readfrom afile (input). Redirectionalsoallows you to
link up two processeby feedingthe outputof thefirst procesghrougha pipethensothe
secondprocesgakesthis asits input.

2.5.1 Redirection to Files

All threedatachannelsanberedirectedo files.

A programcouldreadtherequiredparameterfrom afile insteadof thestandardnput. The
word countcommandwc, for instance countsthe numberof lines, words,andcharacters
in ary input suppliedto it. By default,the commandexpectssomeinput on stdin:

tux@earth:~> wc

Thewc programwill stopreadingfrom theinputonly when(CtT ) + (D) arepressed.
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If you type somethingbefore stopping,wc will print the numberof lines, words, and
characters:

tux@earth:~>  wc
Once upon a midnight dreary,
while | pondered, weak and weary, (...)
E.A. Poe
3 14 78

tux@earth:~>
Theinput canalsobetakendirectly from afile. Thisrequiresthe’<’ operatorto redirect
theinput:
tux@earth:~>  wc < /etc/passwd

42 93 2199
tux@earth:~>
Whatthe'<’ operatordoesis to tell the programto readits input from the specifiedfile,
ratherthanfrom standardnput. However, mostcommandsreableto directly usea file
astheirinputevenwithout ary redirection.In otherwords,mostcommandghatnormally
take afile nameasaninputamgumentarealsoableto directly readfrom stdin.
tux@earth:~>  wc /etc/passwd

42 93 2199
The abore exampleshaws thata file canbe specifiedasthe input for wc without having
to usethe’<’ for stdinredirection. In a similar manneyyou canredirectstandarcoutput
(which normallygoesto the screen)ksoit is writtento afile.
tux@earth:~>  date
Mon Sep 16 11:16:03 CEST 2002
tux@earth:~>  date > timestamp
tux@earth:~>
In this example,the outputof thedate commands not sentto standardbutputbut to the
file timestamp

Important: If thefile to which outputis redirecteddoesnot exist yet, it is automatically
created.More seriously if afile of the samenamealreadyexists, it is overwritten
without promptingyou for confirmation.

To avoid thatan existing file is overwrittenor to write several outputstringsto the same
file, usetheappendoperator>>’.

tux@earth:~>  date > timestamp
tux@earth:~>  date >> timestamp
tux@earth:~>

After executingthesecommandsthetimestamp file shouldcontaintwo separatdines
with the outputof date .
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All errormessageareputouton a separatehannelwhich by default pointsto the screen
aswell. However, the next exampleshows thatstdoutandstderrareindeedhandledsepa-
rately:

tux@earth:~> Is / [root

I

bin dev home media opt root  srv  usr

boot etc lib mnt proc shin tmp var

Is:  /root: Permission  denied

tux@earth:~> Is / /root > outputfile

Is:  /root: Permission  denied

As you cansee theerrormessagés still printedto thescreenwhile the/ list is redirected

to outputfile

The formatto redirectthe standarderror outputto a file is '2> filename '. Again, if
thefile alreadyexists, it will be overwrittenwithout askingyou for confirmation.Justlike
with stdout,you canappendheerroroutputto afile with *2>>’,

tux@earth:~> Is / /root 2> errorfile

I:

bin dev home media opt root srv.usr

boot etc lib mnt proc sbin tmp var
tux@earth:~> Is / /root > outputfile 2> errorfile

tux@earth:~>

Thefirst commandonly redirectsthe error outputto the errorfile . Thesecondcom-
mandredirectsboth stdoutandstderrto two differentfiles.

It is alsopossibleto redirectboth channeldnto the samefile. To achieve this, onechannel
needsto be redirectedto the otherone. One possibility is to redirectstandarderror to
standardutputwith "2>&1". Theotheroneis to redirectstandarutputto standarderror
with "1>&2".

tux@earth:~>  find / -name "*.txt" 2>&1
In thiscommandthe erroroutputis redirectedo stdout.

To write all the outputto afile, we still needto specifya file name.Hereit is importantto
obsene thecorrectorder: First, stdoutneedgo beredirectedo afile. Thisis followedby
thestderrto stdoutredirection ik e in thiscommand:

tux@earth:~>  find / -name "*.txt" > files-found 2>&1

Sotheoutputof thefind commands writtento afile calledfiles-found andsubse-
quentlyary erroroutputis redirectedo standarcutput.

As a simpler methodto redirectall outputof a command,usethe "&>" operator One
examplewherethis comesin very handyare cron jobs, whereit is usefulto discard
whatever outputis producedoy them:

42 * * * * gomecommand &> /dev/null
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With this crontabentry, somecommandwould be executed42 minutespastevery full
hour All outputis effectively sentto "nowhere"— to the datasink /dev/null

In somecasesyou mayalsowantto redirectany standardutputto thestderrchannel For
instancejf a shell scriptwaswritten suchthaterrormessageare printedwith the echo
commandthey areactuallyput out on stdout. To changethis, onecouldredirectthemto
standarderror:

echo "This is an error message in a script,” 1>&2
echo "which bothers us on standard output, so" 1>&2
echo "we send it to standard error instead." 1>&2

If redirectedas abore, the error messagesan be interceptedand dealtwith directly on
stdery which couldthenberedirectecagain.

In summarytherearethefollowing possibilitiesto redirectthe shell's standardnput, stan-
dardoutput,andstandarcerrorto afile:

< filename standardnputis readfrom afile

> filename standardutputis redirectedo afile

>> filename standardbutputis appendedo afile

2> filename standarcerroris redirectedo afile

2>> filename standaraerroris appendedo afile

2>&1 standarckrroris redirectedo standardutput

1>&2 standardbutputis redirectedo standarderror

&> filename both standardutputandstandarcerrorareredirectedo afile

2.5.2 The here Operator <<

Thehere operator'<<" makesit possiblgo feedmorethanoneline of inputto commands
thatreadtheir input from the commandine. Normally, for mostof thesecommandshe
input stopswith the =) key. With the here operatoythe endof inputis reachednly
whena previously defineddelimiter word is entered,so all input up to the delimiter can
be readfrom the commandine. This operatoris alsooften usedin shell scriptsto print
severallinesto the screenwithout having to useanecho commandor eachnew line.

Examples:

tux@earth:~> cat << THE-END
> first input line

> .

> last input line

> THE-END

first input line

last input line
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In this example, the input for theat command is read from standard input until the end
delimiter (THE-ENDin our case) is entered at theginning of a new line. This is much
less cumbersome than using multipleho commands for the output of several lines.
tux@earth:~> sort << EOF

> cherry
> plum
> apple
>

banana
> EOF

apple
banana
cherry
plum

Thesort command normally takes a file name as one of its arguments then arranges the
input coming from that file in an alphabetical list. In the above example, we usetee
operator to feed the command with a list of words directly from the keyboard.

Just like in the example, thieere operator can be used in all those situations where it
is necessary to feed more than one line of input to a command that reads input from the
command line.

The operator<<-’ is a variant of thehere operator £<’. It removes tabs at the be-
ginning of each line. Tabs can be used to arrange shell scripts in a clear structure. The
following program line removes the formatting tabs (see Sample Script 19 in Appgndix E

on pagg118).

cat <<- EOF

Attention: ‘<<-’only removes tabs. It does not remove spaces.

2.5.3 Feeding Output to Another Process

There are many situations where one might want to link up two programs such that the
output produced by a first program is read as the second program’s input. For instance,
you may want to use thless pager to directly process the outputlef-I

One way to achieve this would be to direct the outpulsofl  to a file, which can then

be displayed withess :

tux@earth:~> Is -| > filelist

tux@earth:~> less filelist

However, this can also be accomplished in a more direct way through a pipe. A pipe,

represented by the ’|' symbol, can read the output of a process as available on stdout and
directly feed it to another process on standard input.

Specimen copy
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commazidl | Sfommand I |

N/

shdout —* stdin

Figure2.3: FeedingStandard Output through a Pipe

To link up thetwo command®f theabove example,simply enter:
tux@earth:~> Is -l | less

To allow this kind of redirection,the secondprocessnustbe ableto readfrom standard
input.

More examples:
tux@earth:~> man -t bash | Ipr

In thiscommandthemanualpageof Bashis convertedto PostScripthendirectly pipedto
Ipr for printing.

tux@earth:~> ps aux | less

Astheoutputof ps aux tendsto betoolongto displayononescreenit is pipedto less
to view it pageby page.

Thiskind of commandthainingis oftenusedin shellscripts,astherearemary casesvhere
agivenstringor valueneeddso be processedereraltimesto be usefulfor furthersteps.

Chaining Commands With xargs

TheBashshellhasa limited input buffer, sotherearecasesvherethelist of agumentss
simply too long to be passedo a given command.If that happensthe commandaborts
with anerror This is wherethe xargs commandcomesto the rescue. The syntaxof
xargs assumeshatit recevesalist of agumentsrom a first commandhrougha pipe.
Thexargs commandalsoneedgo betold aboutthe programto which it shouldpassthe
agumentf thefirst. Thus,thesecondcommands anargumentof xargs itself:
commandl | xargs command2

Thebuffer of xargs islargerthantheshell's buffer. Soxargs firstcollectsall aguments
passedintil its buffer is full, thenit callsthe secondcommando supplytheseaguments
toit. Thenxargs collectsmoreamgumentsfrom the first commandandso on. With its
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largerbuffer, xargs is ableto feedcommandgustthemorselghatthey canswallow. The
commands alsovery usefulin othersituations.

As hasbeenmentionedchainingcommandshroughapiperequireghatthe seconds able
to readfrom standardnput. Not all programshave thatcapability

Example:

tux@earth:~>  find . -name "*.old" | rm

rm: too few arguments

Try ‘rm --help’ for more information.

With the abore commandwe intendedto usethefind commandio searchfor all files
thatarebackupcopiesthento deletethemwith rm. However, this failed becausem does
not readfrom standardnput.

Thexargs commandansolvetheproblemby makingsurethelist of filesfoundis passed
asargumentgo rm.

tux@earth:~>  find . -name "*.old" | xargs rm
Thesamecouldbe achiezedby usingtheexec optionof find
tux@earth:~>  find . -name "*.old" -exec m {} \

Still xargs hastheedgeoverthissolutionbecausef anothedetail: If thefilesaredeleted
usingtheexec functionof find , therm commands calledoncefor eachandeveryfile

thathasbeenfound. By contrastym will beexecutedonly afew timesif calledby xargs .

Thiswill speedup thingsquite abit.

Furtherexamples:
tux@earth:~> Is *.c | xargs -nl1 -i cp {} backups/{}.bak

All thefilesin thecurrentdirectorywith theextension.c arepassedo thecp asseparate
arguments(option-n1 ) with cp creatinga copy of eachfile in the directorybackups ,
giving themthe extension.bak .

tux@earth:~>  find /etc -type f | xargs grep text

This commandsearchedor all regular files in the /etc  directory and, with the help
of xargs , the searchresultis filtered to display only those that contain the string
text . This is muchfasterthanrunningthe grep commandon eachfile found asin
find /etc -type f -exec grep text {} \; becausewith xargs eachrun
of thegrep commandprocesseanentirelist of files.

2.5.4 Duplicating the Output with tee

As soonasthe">" operatoris usedto directthe outputof acommando afile, it becomes
impossibleto watchthe live progresof the commandon screen.So a programis needed
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thatwritesto standardutputandto afile atthesametime. Thisis whatthetee command
does. In the following example,the outputof the first commands pipedto tee . A file
nameis specifiedasan argumentfor tee to tell it to which file the secondoutputstream
shouldbewritten:

tux@earth:~>  find / -type f -name "*.c* | tee cfiles-found

Soin thiscaset is possibleo view theoutputof thefind commandasit searchethrough
thefile systemwhile alsohaving the sameoutputsaredto thefile cfiles-found

Exercises

Exercise 1

1. Redirectthe outputof thecommanddf -h to afile.

2. Usethemail commando sendamail to root, which containgheoutput
file of theabove exercise.

Exercise 2

1. Mail the outputof thecommanddf -h to root directly — withoutthe
intermediatestepof saving the commancbutputto afile.

2. Find all files on your systemwith the executablebit setanddisplaythe
resultwith thehelpof less while suppressingll errormessages.

2.6 Types of Commands

Enteringacommandn ashellcaused to beexecutedput therearedifferenttypesof com-
mandsandfor eachof themthe executionmechanismis different. The commandsxec
andexport discussedn ChapterZ-3 on pageg are examplesof the type of commands
calledshell built-ins. Thesebuilt-in commandsare anintegral part of Bashitself andas
suchthey run aspartof the currentshell processvhenexecuted.This meanghatno child
processs startedfor them.

By contrastregularprogramsareexternalto the shellandexist asreal executableon the
file system. The fork and executemechanismasillustratedby Figure2-3 on pagelQ is
performedwheneer sucha programis run.

When a commandis called from the shell, the latter first checkswhetherit is an alias
(seeZ:2 on pag€l]) to somethingelse.If thatis notthe casethe shellcheckswhetherit is
a shellbuilt-in. If thatis not the caseeithet the shellwill look for it in the programpath
(assethy the PATHvariable). This whole searchorderbecomesmportantif thereis a
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built-in with the samenameasa regularcommandfor instance.If thatis the caseandif
theshellis supposedo executetheregularcommandthelatterneedgo be suppliedto the
shelltogethemwith its completepath.

To checkthetypeof agivencommandusethetype command.

tux@earth:~>  type cd
cd is a shell builtin
tux@earth:~>  type wc
wc is /usr/bin/wc
tux@earth:~> we

tux@earth:~>  type wc
wc is hashed (/usr/bin/wc)
For eachprogramspecifiedtype informsyouwhetherit is analias,a built-in, or acom-
mandexternalto the shell. In the caseof externalcommandstype alsoprintsthe pathto
theprogram.Bashremembersvhetheranexternalcommancdhasalreadybeencalledfrom
thecurrentshellandtype returnsthemessagés hashed if thatis thecase.To seeall
the availableinformation(e.g.,the pathto the real programhiding behindan alias),enter
type -a:

tux@earth:~> type -a Is

Is is aliased to ‘Is $LS_OPTIONS’

Is is /bin/ls
Theinformationaboutthe commandype canalsobe importantwhenlooking for helpon
a given command. For instance,f you wantto readhelp on the export commandby
openingthecorrespondingnanualpage(manpage), man export will openthemanual
pageof Bash,which containsmorethana thousandines of text. For built-ins, it is more
cornvenientto usethe help commandinstead,which providesa shortdescriptionof the
availableoptions.
tux@earth:~>  help export

export:  export  [-nf] [name ..] or export -p

NAMEs are marked for automatic export to the environment of
subsequently executed commands. If the -f option is given,

the NAMEsrefer to functions. If no NAMEsare given, or if ‘p’

is given, a list of all names that are exported in this shell s
printed. An argument of ‘-n’ says to remove the export property
from subsequent NAMEs. An argument of ‘-’ disables  further option
processing.

2.7 Quoting

Every commandine enteredn a Bashshellwill beinterpretedoy the Bashprogramfirst.
Thisincludesary charactersvith a speciaimeaningto Bash.

Thesespecialcharactersncludei. e. spacesthe internalfield separator— the character
separatingndividual agumentsandthe"$" sign,whichis usedfor variablesubstitution.
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However, therearemary casesvhereonewould notwantthesecharacterso be evaluated
by the shell. For instance,in the caseof files nameswith spacesn them,it is seldom
desirablethatthe space-separatguhrtsareinterpretedas separatarguments.To protect
specialcharacterdrom beinginterpretedby the shell, they needto be quotedor masled.
Therearedifferentformsof quotationwith eachof themsuitablefor differentsituations:

 \ quotegthefollowing character
« "..." quotesary specialcharactergnclosedvith the exceptionof "$"

» "...” quotesary specialcharactergnclosed

Accordingly, if you wantto protectjust one specialcharacterfrom beinginterpretedas
suchby theshell,puta™\" in front of it:

tux@earth:~> cp new\ file  directory/

tux@earth:~>  find / -iname ".mp3" -exec mv {} /MP3 \;

Thefind commandwhenrun with the exec option, needsto have a™; " asits last
argument.Thesamecharactehasa specialmeaningor theshell,soit needdo bequoted.
Similarly, the searchstring needso be quotedto malke surethatit alwaysis evaluatedoy
find andnotby theshell.

If you wantvariablesto be interpretedeven within a quotedstring, enclosethe string in
doublequotationmarks("..."). If donotwantthe shellto interpretary specialcharacters
atall, enclosahestringin singlequotationmarks("...").

tux@earth:~> echo $HOME

/home/tux
tux@earth:~>  echo "$HOME"
/home/tux
tux@earth:~>  echo '$HOME’
$HOME
Exercise
1. Use the command touch new\ file.c to create the file

new file.c in your homedirectory

2. Executethecommandind ~ -name *.c tosearcHor all C source
files in your homedirectory If no files are found, what could be the
reason?

3. Settheshellto delugmodewith set  -x (seeAppendixD onpagedy).
Thenenterthe previouscommandagain.

4. How doesthefind commandhave to look in orderto make surethat
the C sourcefilesin your homedirectoryarefound?
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2.8 Substitution and Expansion

When executinga commandin the shell, the entire commandline is evaluatedby the
shellwhile alsointerpretingary specialcharacters.The latter includesvariousforms of
substitutionand expansion— amongotherthingsthe shell replacesvariableswith their
valuesandexpandsmetacharactent® file namegwhichis alsocalledfile globbing). This
sectiondiscusseshedifferentforms of substitutionrandexpansion.

2.8.1 Variable Substitution

Whenever the shell encountera "$", it assumes variablewill follow thenreplaceshe
variablewith its value. Althoughthereis a corventionto definevariablenamesn upper
casedettersonly, thisis not strictly required.

Thisis anexamplefor variablesubstitution:

tux@earth:~>  echo $USER
tux

2.8.2 Filename Expansion (File Globbing)

Whenspecifyingafile namejt is possibleto usewild cardsor metacharactergpresenting
characterso match— they areevaluatedby the shellto expandthemto realfile namesas
possible.

The shell canusedifferentwild cardsto performthis kind of expansionor file globbing
(detailscanbe obtainedwith man 7 glob ). However, someof the shell'swild cardsfor
filenameexpansionaredifferentfrom thoseusedin regular expressionavith a numberof
otherprogramgseeAppendixB on pagedg).

Thesearethe metacharactenssedby the shellfor filenameexpansion:

| Metacharacter | Expandsto / Matches

? ary single character(except"." asthe first characterof a nameas
well as"/")

* ary string (including null charactershut except"." asthefirst char
acterof thename aswell as’/")

[...] ary of thecharactergnclosed

[M...] noneof thecharactergnclosed
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Examples:

tux@earth:~> Is file?

flel  file2  file3

tux@earth:~> Is file*

fle  filel  filel0  file2  file3

tux@earth:~> Is file[0-9]

flel  file2  file3

tux@earth:~> Is file[0-9]*

filel  filelo  file2  file3

tux@earth:~> Is file[!1-2]

file3

Thefirstcommandnly listsfilesthathave exactlyonecharactegfterfile  in theirnames,
sincethe questionmark matchesary singlecharacterAlso, neither"?" or "* " coveradot
at the beginning of a file name,which meanshathiddenfiles would not be listed by the
first two commands.The"* " wild cardmatchesary stringincludingnull charactergi.e.,

no character)sofile isincludedin theoutputofls file*

A pair of squarebracletscanbe usedto specifyrangesof characterso match. However,
from the characterangeasenclosedn braclets,only singlecharacterarematched.Ac-
cordingly, file[0-9] doesnot matchfilel0  becausehis namehastwo characters
afterfile . By addingthe"*" to thebraclets,theshellalsoexpandgo all file nameswith
anarbitrarynumberof the characterérom therange.The"!" is anegationmetacharacter;
it specifieghatary singlecharactethatdoesnot belongto the specifiedrangeshouldbe
matched.

Thereareevenmorepossibilitiesto usemetacharacterf®r filenameexpansion.

Brace Expansion

Curly bracesallow youto specifyasetof characterérom whichtheshellwill automatically
form all possiblecombinationsThis featureis usefulwhencreatingwhole setsof files or
directoriesfor instance.

To make this work, the characterso be combinedwith the given string mustbe specified
asa comma-separatdibt with no spaces However, while squarebracletsallow the use
of ahyphento specifyanentirerange thisis not possiblewithin curly braces.

Examples:

tux@earth:~>  touch file{1,2,3}

tux@earth:~> Is

filel file2 file3

tux@earth:~>  mkdir directory{1,2,34a,b,c}

tux@earth:~> Is

directoryla directorylc directory2b directory3a directory3c file2
directorylb directory2a directory2c directory3b filel file3
tux@earth:~>  touch file{a-z}
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tux@earth:~> Is

directoryla directory2a directory3a filel file{a-z}
directorylb directory2b directory3b file2
directorylc directory2c directory3c file3

Tilde Expansion

In scriptsandcommandsit is oftennecessaryo specifythehomedirectoryof auser The
homedirectorynormally defaultsto /home/ login-name . Thisis the directorywhere
eachusercanstoreary personabata. However, homedirectoriesmay belocatedin other
placesaswell, dependingn the systemsetup.For instancethe homedirectoryof rootis
notadirectoryunder/home , but thedirectory/root itself.

With the help of thetilde ("~"), the shellcanreferto a users homedirectory Thetilde
canbeusedin two differentways:

* ~ Usedasa single characterthe tilde expandsto the homedirectory of the user
runningtheshell.
* ~login-name If followed by a user(login) name,the tilde is expandedto the

homedirectoryof thatuserwithoutthe shellhaving to know the actualpath.

Thus,whenusingthe shellinteractvely, any usercanreferto his homedirectoryby speci-
fying the pathasa simple"~".

Examples:
tux@earth:/tmp> cp somefile  ~/somedirectory
earth:~  # cp /tmp/somefile ~tux

The ~login-name  formatis especiallyusefulfor shell scripts,becausdt allows refer
ring to thehomedirectoryof theactualuserthatis runningthe script.

Example:

cp S$FILE ~$USER

Hint: It is oftenusefulto testhow metacharactensould beinterpretecoy theshellbefore
actually executinga command especiallyin the caseof filenameexpansion. This
caneasilybe donewith theecho command.Whenputtingtheecho commandn
front of theactualcommandtheshellwill performall expansionssuchthatit prints
theactualcommandhatwould be performed.

earth:~ # echo cp /tmp/somefile ~tux

cp /tmp/somefile /home/tux

earth:~ # echo rm -r .[L]*

rm -r .Xauthority .bash_history .exrc .gnupg .kde .gt .viminfo .Xinitrc
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2.8.3 Command Substitution

Thereis oftena needto procesghe outputof somecommandasan argumentof another
command.This canbe donethroughcommandsubstitution.Normally, wheneer a com-
mandis enteredthe shell processethe commandtself andassumeshe following input
fieldsareargumentsf thatcommand:

tux@earth:~> echo "lt's date +%b-%d today."

Its date +%b-%d today.

tux@earth:~>  FELLAS=who

tux@earth:~>  echo $FELLAS

who

In the first command,date is only processeds an argumentof echo. Theresultis
thatinsteadof returninga phrasetelling usthe currentdate ,the commandonly echoeghe
nameof thedate commandogetherwith its aguments.In a similar manneyinsteadof
the outputof the who commandthe FELLAS variableis assignednly the nameof the
who command.

Therearetwo possibilitiesto make surethe shell really processeshe outputof another
commandn agivencommandine.

* $(command) Bash-stylecommandsubstitution

« “‘command commandsubstitutionBourneshell-compatibl@

The two formatsare basicallyinterchangeable However, if you do needBourneshell
compatibility you shouldusethe secondone.

Example:

tux@earth:~>  echo ‘"It's ‘date  +%b-%d‘ today."

I's  Dec-11 today.

tux@earth:~>  FELLAS=$(who)

tux@earth:~> echo $FELLAS

tux :0 Dec 11 08:36 (console) tux pts/O Dec 20 08:36

Commandsubstitutiormalkesit possibleo replacecommandsvith their output,something
especiallyusefulin comple« commandsequences.

2.8.4 Arithmetic Substitution

Therearemary casesvhereonewould wantto performsimplecalculationswith thevalues
returnedby variables.The Bashshelllets you do this throughits own, built-in arithmetic
engine,althoughit is limited to integer (whole number)calculations. Thereis no such

3Theaccenisymbolcanbe setwith () + (7).
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featurein theBourneshell,soyoumayneedto rely on externalcommandgsuchasexpr ).

Therearetwo differentformatsfor arithmeticsubstitution:

* $[ INTEGER1 + INTEGER2 ] An arithmeticoperationwith oneof theopera-
tors"+", "-", "*" or"/" or alogical operation suchasAND, OR, andothers.
(This formatis beingphasedut andis thereforenotrecommended.)

* $(( INTEGERL1 - INTEGERZ2)) An arithmeticoperationwith oneof the op-
erators"+", "-", "*" or"/"; otheroperatorsare available for logical AND,
comparisonandothers.

Within suchanarithmeticexpressionyariablescanbe givenwithout aleading"$".

If the externalexpr commands used,only the four fundamentabperationg+, -, *, /)
canbe performed. The Bashshell, however, allows a muchwider scopeof operations,
including logical AND and comparisonswith the available operatorsbeingidentical to
thoseof the C programminganguage.Operatorsare alsodescribedn the Bashmanual
page(man bash ) undertheheading’ARITHMETIC EVALUATION".

Example:
COUNTER=0
COUNTER=$(( COUNTER*+ 1))

When declaringvariables,they canbe given a certainattribute. Variablesare declared
usingthedeclare comman{.

If all variablesinvolvedin a calculationhave beendeclaredasintegers,they canalsobe
referencedlirectly:

declare -i INTEGER1
declare -i INTEGER2
declare -i SUM

SUM=INTEGER1+INTEGER2

2.9 Command-Line Interpretation

Beforeacommandine is executedby the shell,a numberof actionsaretakento interpret
it. Thisincludesthe evaluationof specialcharactersthe necessargubstitutionsor expan-
sions,andothers.Thesestepsareperformedn afixedorder Knowing aboutthis orderis
oftenuseful,whichis why it is discussedh this section.

4Bashalsoprovidesthetypeset commandwhichhasbeenadoptedrom theKornshellandprovidesthe
samesetof featuresasdeclare . However, typeset is now consideredleprecatedsodeclare  should
beusedwherever possible.
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Whenprocessingicommandine, theshellinterpretst in this order:

1. Thecommandine is parsedup to the first commandseparatqrfor example,”; " or
"&&' (seeZ9-1onthenext page).

2. Theshellsplitsthe commandine into individual words(alsocalledtokens).Words
are separatedy the internal field separatqgror IFS, which by default is a blank
(spacetab,or new line).

3. Variablesareexpandedo theirvalues.

4. Theshellexecutescommandsnarkedfor substitutionwith *..." or $(...), replacing
themwith their output.

5. Inputandoutputredirectionis performed.
6. Any new variablesareassigned.
7. Speciakharacter¢*, ?,[...]) areinterpretecandmatchedile namesaresubstituted.

8. Thecommands executed.

Thisis anexampleto illustratehow the procedurevorks:
tux@earth:~>  echo files: Is  $HOME'\; date: $(date) > outputfile

First,thecommandine is parsedipto thefirst separatqiin our casethe">" redirectingthe
outputto outputfile . Theshellthenbreaksupthecommandine into individualwords,
whichare"echo ", "files: ", ™Is $HOME","\; ", "date: ", and"$(date) ".

Thenext stepis to expandary variables.In the example,this meanshe variableHOMEs
replacedwith its value— /home/tux
echo files: ‘Is  /home/tux/* \; date: $(date)

This is followed by commandsubstitution— both s /home/tux/  anddate are
replacedwith their output:

echo files: filel  file2  file3 date: Mon Nov 11 10:40:43
CET 2002

The output of this commandline is not printed on standardoutput, but directedto the
outputfile . Thesemicolonis quotedsoit appearsn thefinal outputinsteadof being
interpretedoy theshell.

Thereareno variablesn theabore commandhatwould have to be assigned.
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Finally, the commandis executed, with the following output being written to the
outputfile

files: filel file2 file3 . date: Mon Nov 11 10:40:43 CET
2002

Whentypingacommandine, you shouldalwayspayattentionto thepointatwhich special
charactersare going to be interpreted. Do you want the shell to substitutea "*" so it
expandsto a file name?0Or is it actuallythe commandtself thatis supposedo interpret
theasterisk?

There are several waysto delug shell commands. Oneis to put an echo in front of
the line, which will print the commandline with all the requiredsubstitutionsfilled in.
Anotheroneis to setthe-x option of the shell (with set -x ), which addsinformation
on thecommandn its actualform uponexecution— againwith all the substitutionghat
arebeingperformed(seeAppendixD on pagef9).

2.9.1 Command Separator s

It is often usefulto combineseseral commandsn just one commandline. To do so,
commandseedto be separatedrom eachother which canbedonein severalways.

Onepossibility is the pipe (seeg.5.30n pagel9) by which the standardoutputof a first
commands directedto the standardnput of a seconccommand.

tux@earth:~> Is -l /usr/share/doc/packages/ | less

Commandsanalsobe combinedsuchthatthey areexecutedin a sequencewithouttheir

input and output streamsbeing connectedo eachother For instance the executionof

a secondcommandcan dependon the succesor failure of the first one or the second
commancdcanbe executedwithout dependingn suchsucces®r failure.

« commandl ; command2 Thefirst commands executedandthe secondoneis
startedassoonasthefirst onehasfinished.

 commandl & command2 Thefirst commands startedn thebackgroundo con-
tinueuntil it hasfinished;immediatelyafterstartingit, thesecondneis started
aswell to runin theforeground.

e commandl && command2 Thesecondcommands only startedf thefirst com-
mandis successfulTo achieve this, the shellchecksthe exit (return)statusof
the first commandand startsthe secondcommandonly if andwhenthat exit
statuss foundto be"0".
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e commandl || command2 Theseconccommands only startedf thefirst com-
mandfails. Theshellchecksthe exit statusof the first commandandstartsthe
seconccommandonly if thatexit statusis notequalto "0".

If two commandsarecombinedwith ;" or"&", theshellwill notevaluatetheexit statusof
thefirstcommandatall. In thesecasescommandsrerun eitherin sequencer in parallel,
but without dependingn eachother

tux@earth:~> w ; date
11:27am  up 32 min, 1 user, load average: 0.00, 0.00, 0.00

USER TTY FROM LOGIN@ IDLE JCPU PCPU WHAT
tux :0 console 10:56am ? 0.00s ? -

tux pts/O - 10:56am  2:34m  0.00s ? -

tux pts/1 - 10:56am 0.00s 0.14s 0.01s w

Tue Aug 21 11:27:18 CEST 2002

In this example the secondcommands executedafterthefirst.

Note: Theshellwill startasubshelfor eachof thesetwo commandsif youwantto redi-
rectthe outputof both commandgo the samedestination,you canonly do so by
runningthemin the samesubshellwhich is donein the following fashion:( com-
mandl ; command?) .

Example:

tux@earth:~> w ; date > whoandwhen
11:27am  up 32 min, 1 user, load average: 0.00, 0.00, 0.00

USER TTY FROM LOGIN@ IDLE JCPU PCPU WHAT
tux :0 console 10:56am ? 0.00s ? -

tux pts/O - 10:56am  2:34m  0.00s ? -

tux pts/1 - 10:56am 0.00s 0.14s 0.01s w

tux@earth:~>
tux@earth:~> ( w; date ) > whoandwhen
tux@earth:~>

With the first samplecommandonly the outputof date is directedto the file while the
outputof wstill goesto standardutput. But afterenclosingthe two commandsn paren-
thesesthey arebothexecutedn onesubshellsotheir outputcanberedirectedo thesame
destination.

If commandsarecombinedwith "&&" or"||", theshellevaluategheexit statusof thefirst

commandto decidewhetherto executethe secondone or not. The shell keepsthe exit

statusof the mostrecentchild processn thevariable?. Thus,you cancheckit manually
with "echo $?". An exit statusof "0" meanghatthecommanchasbeenrunsuccessfully
To signalafailure,theshellusesseveralexit statusvaluesthatdependnthespecificerror
thathasoccurred.
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tux@earth:~> Is

filel file3 directoryla directory2a

file2 file4 directorylb directory2b

tux@earth:~> echo $?

0

tux@earth:~> Is /root

Is:  /root: Permission  denied

tux@earth:~> echo $?

1

Theexit statusasreturnedby theshellwill alwaysbe evaluatedwhenusingtheseparators

"&&" and"||".
Examples:

From~/.bashrc

test -s ~/alias && . ~l.alias

This checkswvhetherthefile ~/.alias exists;if it does,t isreadin by the. — theshort
form of source .

tar cvzf /dev/stO /home /etc || mail -s "Something went wrong with the backup" root

If anerroroccurswhenmakingabackupwith tar , ane-mailis sentto the systemadmin-
istratorto tell him aboutthe problem.

Summary
» To changethe settingsfor Bashon a system-widebasis,edit /etc/profile or
letc/profile.local , respectiely. Userscanstoretheir personakettingsin
either~/.profile or ~/.bashrc

< Eachof thethreestandarddatachannelgstandardnput, standardutput,standard
error) canberedirectedo afile. By usinga pipe, the outputof acommandcanbe
directly fed to anothercommandon standardnput.

« With thehere operatorit is possibleto supplymorethanoneline of inputto com-
mandsreadingfrom standardnput (which canbe usede.g.,with thecat command
to print severallinesto the screerfrom within ascript).

» The behaior of the shellis largely influencedby variables. A distinctionmustbe
madebetweershellvariablegvalid for thecurrentshellonly) andernvironmentvari-
ables(inheritedby ary subshells).

« A distinction mustbe madebetweenthe shell’s own built-in commandsand oth-
ersexternalto the shell. Help on built-in commandscan be obtainedwith help
builtin-command
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* Mary charactersretreatedandinterpretedspeciallyby the shell. To keepthe shell
from interpretingthesespecialcharacterassuch,they needto be quoted(escaped)
with eachof thedifferentquotingformats(\, "...", "...") beingsuitablefor different

situations.
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3 Basic Script Elements 1 (Input,
Output)

In this chapterlearn

how to createflow chartsfor scripts

how to produceoutputfrom a script

how to male scriptsthatreaduserinput

how to performbasicscriptoperationghroughvariables

how to malke useof arithmeticoperations
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3.1 Program Flow Charts

Thefollowing sectiongntroduceanddiscusssomebasicelementsisedby mary program-
ming languagesTheseelementsareoftenvisualizedthroughprogramflow charts.
lllustratinga programthroughaflow chartprovidesthefollowing benefits:

« they forcethe authorto lay down the stepsthe scriptshouldperformto achieve the
desiredgoal, makingit clearerwhich constructseedto beused,

« they provide aclearsymbolicoutline of thealgorithm,which canbeusedasaguide
duringthe programmingprocess.

Thesearethetypical symbolsusedto createflow charts:

op=ration

subroubhns, modul=

// /’ inpLE, LtpLE

C ) :,I boundary {start, stop)

Figure3.1: Symbolsfor Program Flow Charts

3.2 General Considerations

Beforewriting your first shell script, you shouldconsidera few pointsaboutscriptingin
general. A shell scriptis basicallyan ASCII file containingcommandghat shouldbe
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executedin sequenceTo allow this, it is importantthatthe scriptis madeboth readable
(permissiorsymbol"r") andexecutablgsymbol“x") for theuserthatwill runit. However,
executepermissions notgrantedo newly creatediles by default, sothisneedgo bedone
explicitly, for example,by issuinga commandike chmod +x script .sh . Another
possibilityis to runthe scriptfrom anothershell,with acommandike sh script .sh .

In the latter case,it is not necessaryo make the script executable. Also, on the SUSE
Linux EnterpriseSener, /bin/sh  is justalink to /bin/bash , thereforeit doesnot
really matterwhetheryou call the scriptwith sh  script.sh orbash script.sh

Anotherimportantpoint is thatthe directorywherethe scriptis locatedmustactuallybe
in the users searchpathfor executablesA goodway to dealwith thisis to createa/bin
directoryfor scriptsundereachusers homedirectory suchas~/bin

Note: If ascriptis notmadeexecutabléout startedvith acommandikesh script.sh
insteadthe correspondinghellwill notusethe normalprogrampath. Accordingly,
thescriptwill only runif you provide thefull pathto the script.

Whengiving scriptfiles a name,it is a goodideato appendthe".sh " sufiix to it. This
ensureghatthefile caneasilyberecognizedasa shell script. If you do not addthe suf-

fix, you needto make surethe file nameis not identicalwith someexisting command(a
commonmistale is to namea scripttest ).

In the section3.3, we will discusghe basicstructureof ashellscript.

3.3 Producing Output From a Script

The basicstructureof a shell script can be illustratedwith a simple programthat does
nothingmorethanprint themessagéHello  world ".

Thisis theflow chartfor the script:

= )
=
C = )

Figure3.2: The "Hello world" Script

1Onthe SUSELinux EnterpriseSener, this directoryis automaticallyaddedto the users PATHvariable.
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So the script consistsof threeelements:the programstart, the action, and the program
stop. Theactionitself is the outputof thewordsHello  world to the screen.The next
figure shavs thethreeelementsasfoundin the scriptitself:

C start 3' # ! 'bin adh

# Thid dccipt ...

S outpat:
- wcha "Hells wocld!”™

C shop 3' wxit 0

Figure3.3: The "Hello world" Flow Chart with Program Code

Beforehaving a closerlook at eachof the threeelementsijt shouldbe mentionedhatthe
generakulesfor the creationof shellscripts,asexplainedin this section,canbeappliedto
ary concevablescript.

1. Start:

The first line of ary shell script should be the so-called shebang (e.g.,
#l/bin/bash ) f.  This line specifiesthe shell programto call to executethe
script. Justlike with ary otherprogram,a subsheliis startedto run the script. Nor-
mally, theshellprogramrunasasubshellwill betheinteractive shellfrom whichthe
scriptis startedor (in the caseof non-interactre use)the users default shell. The
shebangverridesthis.

The script’s startsectionshouldalsoincludea commentdescribingwhat the script
does.lt is alsoagoodideato includethenameof theauthor thedate,andtheversion
numberof thescript. Also, ary variablesandfunctionsusedwithin the scriptshould
bedefinedat thetop of the script.

. Commands:

Our samplescriptincludesthe echo commandasthe only one executed(to print
the"Hello world" greeting).Shell scriptsin generalrely ontheecho commandas
themostcommonsolutionto producesome(screenputput.

. Stop:

Beforethe scriptends,it may be necessaryo do someclean-up.For instanceyou

2In the field of computing,the word "shebang'presumablyowesits existenceto the words "sharp" (for

"#"), or maybe"shell", and"bang" (for the exclamationpoint) beingmergedinto one.

38
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way wantto remove ary temporaryfiles createdoy the script. As the very laststep,
definethe script’s exit statuswith exit value , which informs the parenthow
the scriptwasterminated. The exit statusasreturnedby the scriptcanbe queried
afterwardswith echo  $?.

Every scriptthatyou write shouldfollow this basicstructure.

Exercise

1. Write the"Hello world" scriptyourself.In the script,usethe command
echo -e "aHello\nworld"

to producethe output.

2. Whatis the purposeof the"\a", the"\n", andof the"-e " option?

Note: The"\a" will not have theintendedeffectin a KDE terminalwindow
(konsole).Useanxterm orawterm .

Solution: seeSampleScriptlin Appendixg on pagelUl

3.4 Reading User Input

This sectiondescribeow to write a scriptthat acceptauserinput. Oneway to achieve
thisis throughtheread command.The userinputis storedin a variable,which is then
suppliedto read asanamgument:

read VARIABLE

Thescriptwill pauseatthis point, waiting for userinput— until is hit. Totell theuser
thatheis supposedo do so, we first needto print aline to thateffect, which canbe done
with echo :

echo "Please enter a value for the variable:"
read VARIABLE

Thefollowing flow chartshavs the generaktructureof a scriptthatreadsuserinput.
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start ]
l:l.ll;:I.t / Pleazde satec ... !

inpLt / cead VARIAELE

C
/
/
[am ] e s

C = )

Figure3.4: A Simple Script ReadingUser Input

First, the scriptproducesomeoutputwith echo ... to asktheuserto entersomething.
Thentheread commandvaitsuntil theinputis providedto storeit in avariable.In mary
casesthiswill befollowedby the scriptprinting someoutputagain.

Exercise

Createa simple shell script that promptsthe userto enterhis first and last
namethengreetsthe userwith his full name.

Solution: seeSampleScript2 in Appendixg on pagelll

3.5 Simple Operations with Variables

This sectionprovidesanintroductionto the useof variablesin shellscripts.

3.5.1 Basic String Operations

Thisis asimpleexampleto shaov how a stringvaluecanbe assignedo avariable.Again,
wewantto readin theusersfirst andlastnamethenprint bothto thescreen However, this
time we will createavariablecalledNAMEwhich holdsboththefirst andthelastname.
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oubpLt
irput

culpus

inpLt

MAME=...

[
=

)
/
/
/
/

who Entec Eicdt name

cead FIFSTLIALIE

wcho Enter ladt name

cead LASTLIALE

LIREIE=" S F IMSTLIARE FLASTLIARIE"

/
)

wha Llame id SLIALIE

Figure3.5: A Script Performing a Simple String Operation

Exercise

Write a scriptwhich implementghe above flow chart.

Solution: seeSampleScript3in AppendixH on pagel02

Default Values

It is oftenusefulto assigna default valueto a variable. This may helpto avoid errors,for
instancejf theuserhasenteredavaluethatcannotbeinterpretedn ameaningfulway.

Thefollowing sampledemonstratekow this may happen.Thescriptpromptsthe userfor
afile namethensearchesor thefile in the currentdirectory
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Exercise

Createthefollowing script:

#l/bin/bash

echo "Please enter the file to find:"
read FILE

# 1st variant:

find . -name $FILE

# 2nd variant:

# find . -name "$FILE"

Now testeithervariantof the script. How do the two variantsbehae if the
userjust presses—) insteadof enteringa file name?

Bashlets you usespecialvariable substitutionpatterns(seeAppendix[d on pageB7) to
forestallsuchproblemsby settinga default valuefor avariable.The defaultis usedwhen-
everthevariableis left emptyor is notassignedt all. In the caseof our samplescript,the
default canbesetin thefollowing way:

${FILE:="* bak"}
If theuserdoesnot specifyary file name the scriptsearchesor all files whosenamesare
matchedoy *.bak .

Exercise
Extendyour scriptaccordingto the above sampldine.

Solution: seeSampleScript4 in Appendixg on pagell2

3.5.2 Arithmetic Operations
It is often desirablein shell scriptsto usevaluesassignedo variablesfor somekind of
calculation.Thereareseveral possibilitiesto implementthis.

The Bourneshellis limited in this regard, but canperformsuchoperationsy relying on
externalcommandgsuchasexpr ).

The Bashshell comeswith built-in supportfor arithmeticoperationsput therearesome
limitationsto this aswell. Specifically the arithmeticcapabilitiesof Basharelimited in
thefollowing way:

» Only operationsvith whole numbergintegers)canbe performed.

* All numbersare32-bit valueswith no overflow check.
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So evenwhenusingBash,you may needto useexternalcommandsfor instancebc for
floating-pointcalculations.

The following paragraphdist all the possiblemethodsandformatsfor arithmeticopera-
tions. All of themimplementthis sampleoperation:

Example:A=B+10

« Usingtheexternalcommandexpr (Bourneshellcompatible):
A='expr $B + 10°
Giventhatanexternalcommands used this methodwill alsowork with theBourne
shell. It shouldberememberedhowever, thatscriptsusingexternalcommandwill
alwaysperformslower thanthoserelying on built-in commands.

¢ UsingtheBashbuilt-in let
let A="$8 + 10

In Bashthelet commandcanbeusedto introduceanarithmeticexpression.

« Arithmetic expressiongnside parenthesesr braclets (two differentformats)(see
SectionZ:8.4on pageZy):
A=$((B + 10)
A=$[B + 10]
Arithmetic expressionanbe enclosedn doubleparenthesesr in bracletsfor ex-

pansionby Bash. Both $((...)) and $[...] are possible,but the latter is
consideredleprecate@ndshouldbe avoided.

 Usingthebuilt-in declare to declareavariableasaninteger:

declare -i A

declare -i B

A=B+10

If all thevariablesinvolvedin acalculationhave previously beendeclaredasintegers
throughdeclare-i , arithmeticevaluationof thesevariableshappensautomati-

cally whenthey areassigned value. This meansthatthe variableB, for instance,
doesnot have to be prefixedwith the"$" to be evaluated.

With the expr commandonly the following five operatorsare available: "+", "-", "*",

"I", and"%". Additional operatorgwhich areidenticalto thoseof the C programming
languagekanbe usedwith all of the abore Bashformats. For a completdist, consultthe
Bashmanualpage.

Of coursejt makessensedo limit oneselfto just oneof thesepossibilities.As farasBash
is concerneda goodchoicemaybeto only usethedeclare commandasit makesthe
bestuseof the availablefeatures.
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Exercise

inpLt / cead LIUEERL

=

/it siense e e s
/

/

impLt / cead UUBEERD

MUK + MLNZ
/r/ Cl.ll;:l.t /r/ eutput oF cedult

= )

Figure3.6: Performing Arithmetic Operations under Bash

1. Implementascriptonthebasisof theflow chart. Thescriptshouldmalke
useof all theformatsin which arithmeticoperationsare possibleunder
Bash.

Solution;: seeSampleScript5 in Appendixg on pagell3

2. Modify the scriptto usethe otherfundamentahrithmeticoperationd-,
* ).

3. Whathappensf theuser

* entersaword for eachnumber?
* entersnothingatall, but only hits =) ateachprompt?

Summary

» Beforewriting a shellscript, it is usefulto drav a symbolicoutlinein theform of a
programflow chart.

» Beforeafile canberunasashellscript,it musthave bothreadandexecutepermis-
sion.
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» To producesomesimpleoutputfrom a script,you canusetheecho command.
» Toreaduserinputfor processindy a script,you canusetheread command.

» Therearesereralwaysto performarithmeticoperationsn a script. Oneof themis
the externalcommandexpr . Anotheroneis to enclosearithmeticexpressionsn
doubleparenthesefor expansionby the shell. In Bash,arithmeticoperationscan

alsobe performedwith plain variables,provided that thesehave beendeclaredas
integershefore.
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4 Basic Script Elements 2 (Contr ol
Structures)

In this chapterlearn

how to createbasicbrancheswith if

how to build multiple branchesvith case

how to creatdoopsusingwhile anduntil

how to procesdists with for

how to interruptloop processing
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4.1 Simple Branc hing With if

With thefollowing structure createa simplebranchwithin a script:

if condition
then

commands
fi

Theif statementanbeextendedwith anoptionalelse in thisway:

if  condition

then
commandl

else
command?2

fi

In a programflow chart,a branchcreatedwith anif statementanbe representedike
this:

i.'h:l'nl'-l'l.ll'l:” | . i:u'nr-n.:ln:lz

Figure4.1: Branching with if

A branchof this type mustbegin with if andendwith fi . The exit statusof the first
commanddecideswhetherthe commandintroducedby then will be executed— the
latterwill be executedonly if the exit statusis zero(meaningthatthe previous command
hasbeenrun successfullywithout error). If the exit statusis not zero,the shellgoesto the
endof thebranchor, if presentfo else .
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Whenusingthesecontrol structuresn a shell script, individual commandssuchasif
then , andfi , mustfollow immediatelyaftera commandseparatar In the above case,
theseparators anew line. It couldalsobeasemicolonwhichwould allow usto enterthe
samef statemenasonecommandine:

if condition ; then commands; fi

Thefollowing paragraphsisea samplescriptto explain how anif branchworksin prac-
tical terms. This samplescriptasksthe userto enterhis dateof birth; if thathappengo be
today the scriptscongratulatesiim on his birthday— but doesnothingspecialif the day
is anotherone.

= )
// I:er'l-:ﬁ.:r;? /‘

<>
[mreie=] [
=

Figure4.2: SampleScript with anif Branch

Therearea numberof pointsto be takeninto accountwhenwriting this script. Fromthe
flow chart,it shouldbe obviousthatthe scriptbasicallyconsistof two steps:

1. Promptingtheuserto enterthe dateof birth.

2. Comparingthe dateas enteredby the userwith the currentdate. If the datesare
the same the usersrecevesour congratulationslf they arenot equal,thereareno
congratulations.

The branchis the actualmechanisnby which the currentdateandthe dateof birth are
compared Beforethe comparisorcango aheadpoth datesmustbe availablein the same
format. Also, the usershouldbe asled to specifythe dateof birth in a suitableformat.
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Firstandforemostwe needto know theformatin which the currentdatecanbe obtained
from the system.The obvious choiceto geta datestringis date , which canberun with
the-I optiorf] to suppressiry informationaboutthe currenttime:

tux@earth:~> date -l

2002-09-09

Now thatwe have determinedhe dateformat, we make surethatthe userentersthe date
in exactly the sameway:

echo "Please enter your date of birth (YYYY-MM-DD, for instance, 1973-12-21):
read BIRTHDAY

As far asthe secondstepis concernedit turnsoutthattherearesereralthingsinvolvedin
it. To determinewhethertodayis the users birthday we needto comparethe two dates.
The users date of birth is alreadystoredin the BIRTHDAY variable, but we still need
to createanothervariableto storethe currentdate. This canbe donethroughcommand
substitution:

TODAY='date -I'

At this pointit shouldbecomeclearvery soonthatthe merecomparisorof thetwo datesas
storedin thevariablesBIRTHDAY, 1973-12-21andTODAY 2002-09-09will notachiere
what we want. To determinethe birthday we first needto do away with the yearsthen
comparethe remainingdatestringsonly. To achiese this, we canuseoneof the variable
substitutiormechanismsf Bash(seeAppendixQ on paged{), whichin this casecutsout
theyearpartandreturnstherest. Soin its final form, thefirst partof the scriptshouldlook
likethis:

#!/bin/bash
echo "Please enter your date of birth (YYYY-MM-DD, for instance 1973-12-21):

read BIRTHDAY
BIRTHDAY=${BIRTHDAY#[0-9]*-}
TODAY='date -I'
TODAY=${TODAY#[0-9]*-}

Now we are able to compare the two values with the help of an if branch.
Variables are mostly comparedusing the test command (see Appendix B4 on
page 1) The test commandis followed by a string condition such as
test $VARIABLE1l = $VARIABLE2. If the condition is met (if the value of
VARIABLEL is identicalto the value of VARIABLE?2), test returnsa zeroto indicate
success.

Actually, the-I optiontellsdate to outputthedatein ISO format(seeAppendixA.3 on pageB§).
2|nsteadof theregulartest ... , youcanalsousetheshortform|...]
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Sothesecondpartof the shellscriptcouldlook lik e this:

if test "$BIRTHDAY" = "$TODAY"
then
echo "Tada! Happy birthday to you! Nice presents awaiting you ..."
else
echo "Sorry to disappoint you, no presents today
fi
As its lastaction,we wantthe scriptto usetheexit commando finishwith a certainexit
statuswhich depend®on whethertodayis the users birthdayor not. Thisis implemented
by definingyet anothewvariable(for the completescript,seeg on pagel03):
if test "$BIRTHDAY" = "$TODAY"
then
echo "Tada! Happy birthday to you! Nice presents awaiting you .."
STATUS=0
else
echo "Sorry to disappoint you, no presents today

STATUS=1
fi

exit $STATUS

This samplescriptis just one exampleof how you canuseanif statementvheneer it
is necessaryo comparewo valueswith the next actiondependinguponthe resultof this
comparison.

41.1 Short Forms of if

In SectionZ.9-1on pagell, we discussedariouswaysof executingseveralcommandsn
sequenceThisincludedthe separator§&&' and”|| ", which make it possibleto execute
asecondccommanddependingnthe succes®r failure of thefirst:

commandl && command?2
commandl || command2

Now theseseparatorsanalsobeunderstoodsshortformsof anif branch.

In both caseghe shell checksthe exit statusof the first commandio decidewhetherthe
seconccommands run.

Thereforethestructure
if test -e file
then
. file
fi
canbe condensedhto thefollowing commandine:

test -e file && . file
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Wheneer the comparisonis a simpleoneasin the abose example,you canreplacethe
relatvely complex if - then - fi structurewith acommandine thatuses'&&' or

"l| " tochainthecommands.

52

Exercises

Exercise 1

1. Write a shell script that checkswhethera given file exists. The script

shallinform the useraboutthe result. The exit statusof the scriptshall
dependdnthis result— onthe existenceof thefile. Thenameof thefile
shallnot bereadwith theread commandhut thescriptshouldbe able
to accepit asanargument(asin file.sh flename ).

Note: Thescriptshouldacceptonly onefile nameasanargument,soit
needsto checkhow mary argumentsare passedn to it (seeSec-
tion Z.3.20n pagell2). The script shall checkfor the existenceof
thefile only afterhaving checledtheuserinputin this way.

Solution: seeSampleScript7 in AppendixH on pagel0%

. Thescriptshall outputan errormessagéf the userinputis not correct.

Assumingthatthis messagés producedwith echo , it will beprintedon
standardcbutputby default, but you shouldenhancehe script suchthat
the messageayoesto standarderror  Also, make surethat the message
explainswhich kind of userinputis actuallyexpected.

Solution: seeSampleScript8in Appendixg on pagel07

Exercise 2

Write a scriptto checkthe disk spacebeingused. The script shouldprint a
warningif 90 percentor moreof thedisk spaces usedon oneof themounted
partitions.
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I,

= )

Figure4.3: Checkingthe Amount of SpaceUsedby Partitions

Note: To checkto amountof spaceusedby afile systemyou canusethe df
command. The recommendedool to filter out the percentvalueis the
egrep command.

Solution: seeSampleScript9 in Appendixg on pagelU8

4.2 Multiple Branc hes With case

Apart from simple brancheswith if | it is alsopossibleto createmultiple brancheswith
case . In acase statementthe expressioncontainedin a variableis comparedwith a
numberof expressionandfor eachexpressiormatcheda commands executed.

A case statemenhasthefollowing structure:

case $VAR in
expressionl ) commandl;
expression2 ) commandz;

esac
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In aflow chart,multiple branchingwith case looks quite similar to a simplebranchcre-
atedwith if :

C= )

walu=1 walu=2 walu=3

command 1 | . command2 | . command3

= )

Figure4.4: Multiple Branching with case

To betterunderstandhow a multiple branchworks,we will discusshe detailsof a sample
script. This script promptsthe userto enterthe nameof an animal. The nameis then

storedin a variableand comparedwith a numberof possiblematches.For the matches
found,thescriptwill tell theuserhow mary legsthegivenanimalhas.To allow for several

expressiongo be matchedwithin one and the samebranch,several expressionscan be

listedononeline with a"| " asaseparatarThe scriptmightthenlook like this:

#!/bin/bash

cat << EOF

Name me an animal and | will tell
you how many legs it has!

EOF

read CREATURE
case "$CREATURE" in

dog | cat | mouse )
echo "A $CREATUREhas 4 legs."

bird | human | monkey )
echo "A $CREATUREhas 2 legs."
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spider )
echo "A $CREATUREhas 8 legs."

fly )
echo "A $CREATUREhas 6 legs."

*)
echo "I haven't the faintest idea how many legs a(n) $CREATUREhas."

esac

exit O

As you cansee,the userinput is readin andassignedo the CREATUREariable. The
case statementhencompareghis valueagainsteachof the expressiongprovided asal-

ternatves.For instanceijf theuserenters'cat” astheanimal,thescriptprintsthematching
sentencehat saysthatthis animalhasfour legs. The asteriskis oftenusedasthe lastex-

pressionto be evaluatedto cover all casesnot matchedby the previous alternatves. The
correspondingnessagatateghatthe numberof legsis notknown.

It isimportantto make surethattheexpressiongrovide for anexactmatchof ary allowable
expressionForinstanceif someone&nteredDog" insteadof "dog", thescriptwill pretend
thatit doesnot know the numberof legs for this strangekind of animal. Therefore,it is

usefulto supplythe possiblealternatvesbeforehand:

case "$CREATURE" in
[dDlog | [cClat | [mM]ouse )

You can provide suchalternatvesin braclets, in the sameway aswith the shell’s file-
nameexpansionmechanisndiscussedefore(for the completescript, seeAppendixg on
pagelly).

Exercise

Write a script section(not a completescript) to make a proposalof a how
scriptcould usea case statemento processhe users answerto a yes/no
guestion.

Solution: seeSampleScript1lin Appendixg onpagelll
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4.3 Iterations and Loops

4.3.1 Looping With while and until

Thepurposeof aloopis to testa certainconditionandto executea givencommandwhile"
theconditionis true (while loop) or "until* the conditionbecomegrue (until  loop).

while  condition until condition
do do

commands commands
done done

C = )

oparation

t=rminabing
crichbon =4
A

Figure4.5: Structure of awhile or until  Loop

Theseloops actually rely on the exit statusof a terminatingcondition: a while loop
remainsoperatve aslong asthe conditions exit statuss zero(path"B" in theflow chart),
but anuntil  loop is terminatedif the statusis zero (path"A" in the flow chart). By
contrast,a while loop is terminatedwhenthe exit statusbecomeson-zero(whenthe
conditionis nottrue),butanuntil  loopis operatve aslong asthe statusis non-zero.

Exercise

1. Write ascriptin whichasimplewhile loopis performedl00times.
Solution: seeSampleScript12in Appendixg on pagelll
2. Write anotherscriptin whichanuntil  loopis performedL00times.

Solution: seeSampleScript13in Appendixg onpagell2
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4.3.2 Processing a List With for

Thepurposeof afor loopisto processlist of elementslt hasthefollowing syntax:

for variable in elementl element2 element3
do

commands
done

A for loop executeghe givencommand®ncefor every elementof thelist andthevalue
of the variablematchesonelist elementwith eachloop iteration. The list itself is often
createdhroughcommandsubstitution.

As with similar constructsa commandseparatomustimmediatelyprecedehe"do" and
"done" partsof thefor loop. Accordingly afor loop canbeenteredn two different
ways:

tux@earth:~> for i in 123 4567 8
> do ping -cl earth$i
> done

In the above case the commandseparators aline breakandtheloop is startedonly after
enteringthefinal "done ". Onecouldinsteadusea semicolonasaseparatqtin which case
the sameloop takesthe form of:

tux@earth:~> for i in 1 2 3 456 7 8 do ping -cl earth$i done

Exercise

Write a shell script that renamesall files in the currentdirectory suchthat
uppercaséettersin file namesaretransformedo lowercase.

Note: You canusethe commandr to replacecharacterdn file names.To
avoid mistales,however, you shouldnotrenamdiles without ary previ-
oustesting. If you puttheecho commandbeforethe actualrenaming
commandthescriptwill tell youwhich charactersvould bereplacedn
which file nameswithout performingtherealaction.

Solution: seeSampleScript14in Appendixg on pagell3

4.4 Exiting From a Loop

4.4.1 Exiting From the Current Loop Iteration with continue

Thecontinue commandmakesit possibleto exit from the currentiteration of a loop
(while ,until ,for ,andselect )toresumewiththenextiterationof theloop. By do-
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ing so,ascriptcantestfor anadditionalconditionwith eachiterationwithout affectingthe
loop asa whole — without stoppingit altogether(asa resultof the terminatingcondition
becomingtrue,for instance).

Example:
for FILE in ‘s *mp3*
do
if test -e /MP3/$FILE

then
echo "The file  $FILE exists."
continue

fi

cp $FILE /MP3

done

This script writes a backupcopy of all files endingwith ".mp3" to the directory MP3
unlessthereis alreadya file with the samenamein thatdirectory In the latter case,the
script prints a messagestatingthat the file alreadyexists and exits from the currentloop
iteration.

In the caseof loopsnestedwithin eachother anumbercanbe suppliedto the continue
commandasan argumentto exit from the currentiterationandresumewith the nth next
upperloop.

Exercise 1

Enhancethe script written in the exerciseof Sectionf.3:2 on the preceding
pageto includeanadditionalcondition,suchthatno existing files canbe over
written. To implementthis, usecontinue to exit from the currentloop
iterationif renamingthefile would overwriteanotherone.

Solution: seeSampleScript15in Appendixg on pagell4

Exercise 2

Expandthescriptfrom exercisel in suchaswaythattheloopis notterminated
but continuesto querya new file nameuntil a file nameis enteredthat does
notyetexist.

Solution: seeSampleScript16in AppendixH on pagelTlH

4.4.2 Exiting from a Loop with break

The previous sectiondiscussediow continue  canbe usedto exit from the currentiter-
ationof aloop. Thebreak commands anothemway to introducea nen conditionwithin
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aloop. Unlike continue , however, it causegheloop to be terminatedaltogetherif the
conditionis met(andnotonly thecurrentloop iteration).

Summary

« Conditionalstatement# shellscriptscanbeimplementedvith anif branch.For
relatively simplestructuresyou canalsousethecommandseparators&&' and”|| "
to expressthe samestatemenaisacommandine.

« To take decisionswith a numberof possiblechoicesin a script, createa multiple
branchwith acase statement.

« With thecommandsvhile anduntil , createdoopsthatdependon certaintermi-
natingconditions.

e Thefor commandallowsyouto creatdoopsto processlist of elements.

» Therearetwo possibilitiesto influencethe operationof a loop: With the break
commanda loop canbe terminatedaltogetheraccordingto a given condition. By
contrastthecontinue  commandllows exiting from thecurrentiterationof aloop
if theconditionis true.
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5 Advanced Scripting Techniques

In this chapterlearn

how to useread for morecomplex userinput

how to defineshellfunctions

how to readin optionsfor a script

how to implementselectionmenuswith select

how to createdialogsusingthedialog packageasanadd-on.
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5.1 Reading Input With read

Section3-4 on pageB9 discussediow read canbeusedto readin asimpleusersupplied
stringor number:
Example:

echo "Please enter a number:
read NUMBER

At this point, the scriptwill pauseandwait for theinput completedwith <—=). The string
entereds thenassignedo the NUMBERariable.

However, read is alsoableto readin severallines of input, for instance from a file or
from acommands standardbutput. This canbe donewith thefollowing syntax:

commands | while read VAR1 VAR2 | while read VARl VAR2
do do

commands commands
done done < file

With thehelpof awhile loop,read processetheinputline by line asavailablefrom the
outputof acommandleft column,redirectionthrougha pipe)or from afile (right column,
redirectionof stdinwith "<"). The stringsreadin areassignedasvaluesto the specified
variables Accordingly, the numberof variablesspecifiedshouldcorrespondo thenumber
of stringsexpected A construcbf thistype makesit easyto readfile contentsor command
outputline by line to procesghemin a step-by-steffashion.

Example:

IFS=:
cat /etc/passwd | while read LOGIN PASS USERID GROUPREST
do

This processethefile /etc/passwd |, readingits contentdine by line. However, given
thatthe entrieson eachline aspresentn this file are not separatedby spacesut colons,
wefirst needto changeheinternalfield separatoby settingtheIFS variableto adifferent
value. This ensureghat eachentryin a line is assignedas a valueto a variable. The
while loop performsoneiterationperinputline, assigninghefirst entry of the passwd
file to the LOGIN variable the secondentryto the PASSvalue,andsoon. Giventhatonly
five variableshave beendefinedeventhougheachline hassevenentriesall theremaining
entriesareassignedo the last variable— entriesfive to seven areassignedo the REST
variable.

Exercise

Modify SampleScript9 to be moreflexible. In its original version,the script
justprintedawarningmessagé# 90 percenbr moreof theavailablespacevas

62 © 2004,SUSELINUX AG (http://www.susecom/training/)



5.2 Shell Functions

usedon oneof the partitions.Rewrite the scriptto accepta warningthreshold
asan argument(scripthname  threshold , for example,df2.sh  85)
but with "90%" still being usedasthe default limit if no suchargumentis
suppliedby the user Furthermoreyrewrite the warningmessageo be more
specific,soit indicateshow muchspacds usedon which partition.

Solution: seeSampleScript17in Appendixg on pagells

5.2 Shell Functions

Shellfunctionscouldalsobe calledscriptmodules becausehey make awhole scriptsec-
tion availableundera singlename.Shellfunctionsarenormallydefinedatthe beginningof
ascript. Alternatively, you canstoresereralfunctionsin afile readwheneerthefunctions
areneeded.

The syntaxto defineafunctionis asfollows:

functionname () {
commands
commands

}

Thefunctionnamemay be composef any regularcharactestringthatthencanbeused
to call thefunction.

For thosefunctionsthat may be usefulin mary differentscripts,it is a goodideato store
themall in onefile, suchas ~/bin/useful-functions . Theseare somepractical
examples:

# mcd: mkdir + cd; creates a new directory and
# changes into that new directory right away

med ()f
mkdir  $1
cd $1
}
After having beencreatedthis function canbe calledasmcd dirname . Theshellwill

createthe specifieddirectoryandimmediatelychangento thatdirectory

# pause: causes a script to take a break

pause (){
echo "To continue, hit RETURN."

read q

}

This function canbe usedto createa pausein a script. The scriptwill only resumeafter
is pressed.
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Functionscanalsobe written suchthattheir processings stoppedrom within, in a way
very similar to exiting aloop (iteration)with thecommandsreak andcontinue (see
Sectionf4.1 on pageb{). The basicdifferenceis that within a function, the command
return is neededo exit from it. If return is calledwithout an agument,the return
value of the function is identicalto the exit statusof the last commandexecutedin that
function. Otherwise,the returnvalueis identicalto the one suppliedas an agumentto

return

Example:

funkyfunct 0Of
commandl

if
then

return O
fi

command2

}

The following function lets a useranswera yes-orno question. It usesthe case con-
structasintroducedwith ExerciseZ.2 on pageb3 andSampleScript11in Appendixg on
pagelTo:

# Prompt the wuser to answer with "yes" or "no"
# The question itself is supplied as an argument
# when calling the function, e.g.:

# "yesno Do you want to continue?"

yesno ()
while true
do
echo "$*"
echo "Please answer by entering (y)es or (n)o:"
read ANSWER
case "$ANSWER" in
y¥Yl | [yYlleEllsS] )
return 0
[NN] | [nNJ[0O] )
return 1
*)
echo "I can't wunderstand you over here."
esac
done

}

When the function is called, a questionis suppliedto it as an agument, like this:
"yvesno Do you want to continue? ". If you rememberthat all aguments
passedo commandsare storedin variables(seeSectiong.3.2 on page[L3), it shouldbe
clearhow the questionpassedo thefunctioncanbe extractedwith echo "$*" . Further
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if the useranswerawith "yes", the function exits with a returnvalueof "0". If he enters
"no" instead,the returnvalueis "1". The combinationof while andtrue constitutes
an infinite loop, so the questionis repeatedagainandagainuntil the userentersa valid
answeycausingthefunctionto exit via return

Example:

yesno Do you want to continue? || exit 1

Here, again, the user is prompted to answer the question "Do you want to
continue? ". If theanswelis "yes", thescriptwill continue.If it is "no", thefunction’s
returnvalueis "1", soexit 1 is executedcausingthe scriptto terminate.

Exercises
Exercise 1

Usetheabove yesno functionto write a scriptthatletsthe systemadminis-

tratordeleteuseraccountsThe scriptshouldpromptfor theaccounto delete
thenaskwhetherthe users homedirectoryshouldbe deletedaswell. If the

latter questionis answeredwith "na", the script shall changethe userand

groupownershipof the correspondindiomedirectoryto root. After doingso,

thescriptshallusetheyesno functionagainto askwhethertheadministrator
really wantsto deletetheaccount.

Note: Beforerunningthe scriptfor the first time, you shouldput an echo
beforethe commandsexecutedby the script (chown, userdel ). By
doing so, you canalsoavoid creatinga new testaccountfor eachnewn
run of the script.

Solution: seeSampleScript18in Appendixg onpagell]

Exercise 2

Enhancethe script written in Exerciseb.1 on pagek2 (SampleScript 17 in
Appendixg on pagellIH)to includea help function, soa helptext is printed
if theuserinputwasincorrect.

Solution: seeSampleScript19in Appendixg on pagelld
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5.3 Reading Options With getopts

With theshellbuilt-in commandyetopts , you canextracttheoptionssuppliedto ascript
onthecommandine. The shellinterpretscommand-lineargumentsascommandoptions
only if they areprefixedwith a"-" (the default whenusingthe shellinteractvely). This
malesit possibleto placeoptionsin differentpositionsonthe commandine andto supply
themin anarbitraryorder Thereforethecommand

tux@earth:~> cp -dpR *.ixt  texts/
achievesthe samething asthe command
tux@earth:~> cp -R *.txt -d texts/ -p

Thegetopts shellbuilt-in recognizeoptionsin the sameway. The commandequires
thefollowing syntax:

| getopts  optionstring VAR]

The optionstring describes all options to be recognized. For instance,
getopts  abc declares'a”, "b", and"c" asthe optionsto be processed.If a param-
eteris expectedfor the option (for instance,-m maxvalue ), the correspondingstring
mustbefollowedby a":" (asin getopts m:). Theoptionstringis followed by a vari-
ableto which all thecommand-lineoptionsspecifiedareassignedsalist. Thegetopts
commands mostlyusedin awhile loop togetherwith case to definewhich command
to executefor agivenoption:

while getopts optionstring VAR; do
case $VAR in
optionstringl ) commandl ;;
optionstring2 ) command?2 ;;
esac
done
Exercise

Enhancethe script of Exerciseb.2 on the pagebefore (SampleScript 19 in
AppendixE on pagellT8) suchthatit canacceptoptionsfrom the command
line. Also, thescriptshallnotreadthethresholdasa directnumericargument
anymore, but througha command-lineoption. As in the previous versionof
the script,thedefault thresholdshallbe 90 percent.Thescriptshallbe ableto
accepiall of thefollowing options:

-h  Shaw thehelptext.

66 © 2004,SUSELINUX AG (http://www.susecom/training/)



5.4 Signal Handling With trap

-m Do notprintthemessagabouthow muchspaces usedonwhich partition
to standardbutput,but mail the messagéo root instead.

-t threshold-percentage Setthewarningthresholdo thegivenper
centaggfrom 1 through100).

Solution: seeSampleScript20in Appendixg on pagelZ)

5.4 Signal Handling With trap

Signalscanbe sentto ary running processon the systemwith the kill  command. It
normally takes the form of Kill -SIGNAL PID whereSIGNAL specifiesthe signal
nameor number(seebelon) andPID the procesdD of the correspondingprocess.For
foregroundprocessesunningin a terminal, it is also possibleto sendsomeof the sig-
nals directly via key combos. The signalsavailable on the systemcan be listed with
kill -l andan explanationof the actiontaken by eachsignal can be obtainedwith
man 7 signal . However, not every programunderstandsvery signal. With the ex-
ceptionof number9 (SIGKILL), the Linux kernelsendsall signalsto the given process,
afterwhichit dependontheprograms capabilitiesvhetherthe signalis respectedSignal
9 is directly handledby the kernelandis thereforeapplicableto all programs(the only
exceptionbeinginit ).

Amongthemorecommonsignals thesearethe oneswith which you shouldbe familiar:

Signal1 — SIGHUP: Most shellssendthis signalto all processestartedfrom it when
theshellis terminated.The signalcauseghe correspondingrocesseo exit.

Signal2— SIGINT: This signalcanbe sentto a processunningasa foregroundtaskin
aterminalby pressingCuT ) + (C). Thesignalrequestshe procesgo exit, but allows
it to do soin an"orderly" manner— ary buffer datacanbe written to disk before
exiting.

Signal9 — SIGKILL: Like signall9 (SIGSTOP),this signalis not handledby the pro-
cesshut directly by the kernel. It causeghe procesgo abortimmediatelywith any
buffer databeingdiscarded.

Signal 15— SIGTERM: This is the default signalsentby thekill ~command— the
onesentwhenkill  is run without specifyingary signal. It is similar to signal2
andrequestghe procesgo exit.

Signal 18— SIGCONT: This signal causesa processwith the status"T" (stoppedor
traced)to continue. It is alsousedto resumea processstartedinteractvely with
thebuilt-insfg andbg.
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Signal 19— SIGSTOP: Thissignalcanbesentto aprocessunningasaforegroundtask
in aterminalby pressingCul ) + (2. It causeshe procesgo besuspendediving it
thestatus'T". Theprocessanberesumedaterby sendingsignall8toit.

Signalsthat cannotbe generatedhrougha key combinationmustbe sentwith the kill
command. Whencalling kill  without ary further options (Kill PID), it sendsthe
default signal15 (SIGTERM). To senda particularsignalto a processyou canspecifyit
asanoptionfor kill  eitherin the form of a number(e.qg.,kill -9 ) or by writing the
nameof the signal(e.g.,kill -SIGKILL ortheshortform kil -KILL ).

Shellscriptsmaybehaein anundesirablevayif they areabruptlystoppedfor instanceby
hitting + (©. If thathappensthe scriptmight leave behinda numberof temporary
files. Thetrap commandhelpsto avoid this by interceptingsignalsto compensatdor
their action by running certaincommands.Thetrap commandrequiresthe following
syntax:

| trap command signal |

For examplethelinetrap command 2 15 would causeascriptto interceptsignals2
(SIGINT) and15 (SIGTERM)andrun the specifiedcommandnstead.Thetrap  built-in
canalsobe runwithout specifyingacommandasin trap " HUB, in which casethe
signalwill simply beignored.

In general signalhandlingshouldbe definedat the beginning of a script. As soonasone
of the declaredsignalsis interceptedtrap will take careof runningthe corresponding
commandor it.

Note: Thetrap built-in caninterceptall signalsin thisway exceptsignal9 (SIGINT) and
signall19 (SIGSTOP),becausehe kernelhasexclusive commandover this signal.

Exercise
Modify SampleScript 20 (AppendixEB on page[lZ20) to properly handlesig-
nals2 and15. If eithersignalis interceptedthe scriptshouldfirst deletethe

temporaryfile thenterminatewith exit , sothescriptexits with auniqueexit
status.

Solution: seeSampleScript21in AppendixH on pagelZ2

5.5 Implementing Simple Menus with select

With Bash, it is possibleto createsimple menuswith the help of the select  built-in
command.
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Thisis the syntaxof select

PS3=prompting-text
select VARIABLE in iteml item2 item3
do
commands
done

The actualtext that promptsfor the action(suchasPlease select a file )isas-

signedto thetertiarypromptvariable"PS3". Whenthemenuis displayedthistext appears
below the actualitems,eachof which hasa number The useris supposedo reply by en-

tering oneof the numberghat correspondo anitem. Theitem’s contentsarethenstored
in thevariable.In mostcasesacase constructs usedwithin theselect loopto define

acommandor eachitem:

PS3=prompting  text
select VARIABLE in iteml item2 item3
do
case VARIABLE in
valuel ) commandl ;;
value2 ) command?2 ;;
esac
done

If the userdoesnot selectary of theitemsbut simply hits =), theloop will resumeand
displaythe menuagain. Justlike with afor , awhile , or anuntil loop, a select
loop allows you to exit from the currentiterationwith continue  or from the loop asa
wholewith break (seeSection@.4.2on pagebg).

Hereis anexampleto showv how select  canbeusedto createa basicmenu:

#!/bin/bash
# Creates a simple menu using select

PS3="Please select one of the items:
select VAR Iin Iteml Item2 Quit; do
case "$VAR" in
Quit )
echo "You chose to quit me."
break

echo "You've selected $VAR."

esac
done
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Whenexecutingthe script, its outputshouldlook lik e this:

tux@earth:~> bin/select-test

1) lteml

2) Item2

3) Quit

Please select one of the items: 1
You've selected Item1.

1) lteml

2) Item2

3) Quit

Please select one of the items: 3
You chose to quit me.

The next exampleshovs how select  canbeusedin a scriptthatanalyzeghe systems

passwerds. Thescriptinformsaboutaccountsith ausablepasserd, with no usablepass-
word (accountis locked), or with no passverd. Only root is allowed to view this infor-

mation,which is implementedn the scriptby checkingwhetherit wasactuallycalledby

root

#!/bin/bash

# This script lets you see which users have

# - a usable password

# - no usable password (account is locked)
# - no password

# Based on "passwd -S", which displays the account status
# if the account name is supplied as a parameter.

# exit from this script if not called by root
if [ "$UID" -ne 0 ]

then
echo "Sorry, you must run this script as root. Account \
status  information is not available for regular users."
exit O

fi

# define a function to check the account status for all users
# listed in /etc/passwd

get_account_status 0 {
for ACCOUNTIn ‘grep “[a-z] /etc/passwd | cut d : -f 1
do
PASSW='passwd -S $ACCOUNT| cut -d " " f 2
if test "$PASSW" = "$STATUS"
then
echo $ACCOUNT
fi
done
}

cat << THE-END

This script  checks the password status of user accounts.
According to the selection made, it lists all accounts
for which there is a usable password, no usable
password (account is disabled), or no password.
THE-END
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PS3="Please select one of the above:"

select i in "Usable password® "Account locked" "No password" Quit
do
if [ "$i" = "Quit" ]
then
break
else case $i in

"Usable password" )
echo "Accounts with a usable password:"
STATUS="PS"
get_account_status

"Account locked" )
echo "Accounts that are locked (disabled):"
STATUS="LK"
get_account_status

"No password" )
echo "Accounts that have no password:"
STATUS="NP"
get_account_status

esac
fi
done

After printing someinformationto explain whatit doesthescriptusesselect to present
amenufrom which the usermay chooseamongthe availableactions.A for loopis used
to getthe usernamesin /etc/passwd  andto filter out a string identifying the status
(suchas"NP" for no passverd) from the outputof passwd -S. Thefinal outputlists all

usernameswith the statusselectedrom themenu.

Exercise

Write a scriptthat acceptsa groupnameasan argument. The script should
presenia menuto let the userdecidewhetherto list: 1) all usersof the given
group, 2) the userswho areprimary membersof the group, 3) the userswho
aresecondarynemberf thegroup.

Note: Primary group membership can be obtained from the file
letc/passwd , but to find out about secondarygroup members,
you will haveto scan/etc/group . Thereforethescriptwill have to
searchonly one of thesefiles or both of themdependingon the users
selectionn themenu.It will be helpfulto declarea numberof functions
for the script,which arethencalledaccordingto the selectionrmade.

Solution: seeSampleScript22in Appendixg on pagelZ3
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5.6 Dialog Boxes With dialog

Beforedialogscanbe createdrom a shell script, you needto install dialog asanaddi-
tional package.

Thedialog packageallows you to presendifferenttypesof boxes,eachfor a different
task. For instance you cancreatemenusto let the userselectan item, boxeswith entry
fieldsto readuserinput, or lists to allow enablingor disablingcertainitems. The usercan
cycle throughtheinterfaceelementswith andusethe spacebarto selectanelement.

If youareusingthe KDE desktopit is alsopossibleto creaté'real” graphicaluserinterface
elementswith kdialog , which actuallyreliesonthe samesyntaxasdialog . However,
notall of thelatter's optionsaresupportedy kdialog . However, it shouldbe quiteeasy
to adaptscriptsoriginally written for dialog . i

Thedialog commandequiresthis syntax:

| dialog - boxtype "text" height width |

As canbeseentheheightandwidth of thebox (numberof rows andcolumns)mustalways
be specifiedtogethemith thetype of box (seebelow). Somebox typesrequireadditional
parameters.

The following sectionsprovide an overvien of the mostfrequentlyusedbox typesthat
dialog candisplay

5.6.1 Yes/No Box (yesno )

Session Edit View Settings Help

Would youw like to continue?

< [es D)

&[5

Figure5.1: A yesno Box

1The mostimportantdifferenceis thatdialog  directsall userinput to standarcerror, while kdialog
directsit to standarcbutput.
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A box of this type displayssometext andtwo button-like widgetsbelow it for selecting
yes orno. Theexit statuseturnedby dialog depend®ntheusersselection— astatus
of "0" is returnedf yes is selectecand"1" if no is selected.

Example(seeFigureb.] onthefacingpage):

dialog --yesno "Would you like to continue?" 10 50
Optionally, defineatitle for the box with --title , likein thisexample:
dialog  --title "yesno box" --yesno “"Would you like to -continue?" 10 50

Thetitle appearstthetop borderof thebox:

Session Edit Yiew Settings Help

yesno—box
Would you like to continue?

£ Nev | [ shell

Figureb5.2: Dialog Box with Title

Thepurposeof ayesno boxis to prompttheuserfor ananswer(yes orno) andto make
theinputavailablethroughthe exit statusof dialog ("0" or"1", respectiely), whichcan
thenbequeriedby a shellscript.

© 2004,SUSELINUX AG (http://www.susecom/training/) 73



5 Advanced Scripting Technigues

5.6.2 Message Box (msgbox)

Session Edit Wiew Settings Help

This is a message.

s Nevy (@G shel]

Figure5.3: A msgbox

This type of box allows you to displaysometext to be readby the user who is supposed
to confirmthe messagéy selectingthe OKbutton.

Example(seeFigurep.3):

dialog --msgbox "This is a message." 10 50

If themessageompriseseverallinesof text, dialog  will take careof thenecessariine
breaksautomaticallyaccordingto the box width specified(50 charactersn our example).
However, you canalsoinsertafixedline breakmanuallywith a™\n".
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5.6.3 Input Box (inputbox )

Session Edit View Settings Help

Flease enter something.

<{Cancel>

e[S |

Figure5.4: Prompting for Input with aninputbox

With this type of dialog box, promptthe userto supply somekind of input. The input
strings,however, cannotbe processedlirectly, but mustalwaysbe saved to a temporary
file. Thisis dueto thefactthatdialog usesstandardutputto displayits boxessoneeds
to directall userinput to standarcerror. Therefore the latteris storedin atemporaryfile,
afterwhichit canbeassignedo avariablefor furtheruse.

This exampleshavs how the procedurevorks:

dialog  --inputbox "Please enter something." 10 50 \
2> /tmp/tempfile
VAR=‘cat /tmp/tempfile*

As canbe seen,standarderror is redirectedto /tmp/tempfile . In the next step,the
contentsof this file areassignedo VAR throughcommandsubstitution. The input box
createdoy this commandsequencés shovn in Figureb4.

Dialogboxesof theinputbox typecanbeusedto readin virtually any kind of userinput.

5.6.4 Text Box (textbox )

With this type of box, you candisplay the contentsof text files. When calledwith this
option, dialog  startsa no-frills text file viewer that allows navigation with the arrow
keys andsearchindor a stringwith (7)), asin the outputof less andotherprograms.

Example:

dialog  --textbox letc/passwd 10 50

© 2004,SUSELINUX AG (http://www.susecom/training/)

75



5 Advanced Scripting Technigues

Thisdisplaysthefile /etc/passwd  in atext box. Theusercanclosetheboxby selecting
theEXIT button:

Session Edit View Seftings Help

root:x:0:0:root:/root: /bin/bash
bin:x:1:1:bin:/bin:/bin/sbash
daemon:x:2:2:Daemon:shbin:/binsbash
lp:x:4:7:Printing daemon:svar/spoolslpd: bind
mail:x:8:12:Mailer daemon:/varspoolsclientmou
games x:12:100:Games account:/varszames:bindb
{ 12%)

< EXIT »

ey [ETHeT

Figureb5.5: Displaying /etc/passwd  with atextbox

To display the contentsof a text file from a script, you can call dialog with the
--textbox  option.

5.6.5 Menu Box (menu)

With this type of box, the usercanbe presentedvith a menuto selectone (andonly one)
item from alist. This exampleshaws the syntaxrequiredfor amenu box:

dialog --menu "This is a menu." 10 50 2 \
"option 1" "This is the first option" \
"option 2" "This is the second option"

The exampleshaws thatthe --menu option alsorequiresspecificationof the numberof
items(2 in theexample)in additionto theheightandwidth (10and50). As thefirst element
of anitemdefinition,dialog expectsanameortagfor theitem (anarbitrarystring). This
item namewill bewrittento standarcderrorif the correspondingtemis selected Standard
erroris redirectedo atemporaryfile to allow queryingthe users selectionater.
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Session Edit Yiew Settings Help

This 1s a menu.

This is the first optio

option 2 This 1s the second option

< Ok {Cancel’

g JNew [ shell

Figure5.6: A Menu Box Createdwith dialog  --menu

Giventhatthe menucanalsobe closedwith Cancel , it maybe a goodideato checkfor
thecorrespondingxit statusto exit the scriptif necessary:

test "$?" = "1" && exit O

A menubox is a goodsolutionwheneer thereis a needto presenthe userwith alist of
itemsfrom which exactly oneitem shouldbe selected.

5.6.6 Check List Box (checklist )

A checklist box is similar to a menubox in that it presentsa numberof entriesfrom
which to select. However, ary numberof the checkboxesin thelist canbe activatedor
deactvated(by pressinghe spacebar),whichis differentfrom a menubox andalsofrom
aradiolist (seeb.6.Tonthenext page)whereonly oneitem canbeselectedatatime.

The syntaxis quite similar to that of the --menu option, but it allows one additional
parameterwhich is thateachentry canhave either“on" or "off"* at the endof the corre-
spondindine to indicatewhetherthe entry shouldbe setto on or off by default:

dialog  --checklist "This is a checklist" 10 50 2 \
"a" "This is one option"  "off" \
"b" "This is the second option" “on"
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In this example the secondentryis on andthefirst oneoff by default, which resultsin the
following dialog:

Session Edit Yiew Settings Help

This 1s a checklist

L 1NglThis is one option
b

[x] This is the second option

{Cancel>

ey [ET5re]

Figure5.7: A checklist Box

Similarly to whathappensvith amenubox (seeb-6.50n pag€g78), thenameof ary entries

thatareactivatedare put out on stderrandthereforeneedto be redirectedo atemporary
file. Assumingthat both entriesare activatedin the above exampleandthat redirection

is actually performedin the way described the contentsof the temporaryfile will read

"a" "b" . This canbe processedor furtherusein a shellscriptwith a case statement
or throughsomeothermechanism.

Thebox maybeclosedby selectingCancel , soit is usefulto interceptthe corresponding
statusin the script(seeSectionb.6.50n pageg).

5.6.7 Radio List Box (radiolist )

The syntaxto createa radiolist with dialog is basicallythe sameasthe onefor a check
list, with the differencethatonly oneof the entriescanbe active at atime andthatentries
aredisplayedasroundishbutton-like widgets(insteadof squareones).

Example:

dialog  --radiolist "This is a selective list, where only one \
option can be chosen" 10 50 2 \

"a" "This is the first option"  "off" \

"b" "This is the second option" “on"
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Radiobuttonsarenot squarebut round,ascanbe seenin this screenshot:

Session Edit View Settings Help

This is a selective list, where only one
option can be chosen

\‘ |2l This is the first optio
b

[E3)] This is the second option

< O {Cancel>

ey [Ee

Figure5.8: A radiolist Dialog

Onceagain,eachentryneeddo begivenanamewhichis printedto stderrwhenselected.
Lik e thetwo previousboxes,aradiolistbox canbe closedwith Cancel .

5.6.8 Progress Meter Box(gauge)

This option allows you to displaya gaugedisplayingthe progressof a given process.To
make this work, however, dialog requiresthatthe outputof the procesds availablein
numericalformat. Thefollowing scriptshavs how this canbeimplemented:

#!/bin/bash
declare -i COUNTER=1

{
while test $COUNTER-le 100

do
echo $COUNTER
COUNTER=COUNTER+1
sleep 1

done

} dialog --gauge "This is a progress bar" \

10 50 0

In this example,we first createa counterincreasecdby 1 perloop iteration. Also, each
iterationincludesa pauseof onesecond(sleep 1). Further with eachloop iteration
echo sendghecountervalueto standardutput.As dialog mustbeableto readthison
standardnput, we put the wholewhile loopin braceq{ ...}), thusmakingsurethatit
is notrunin asubshell.This allows usto sendthe outputthrougha pipe,which feedsit to

dialog --gauge onstdin.
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Thecommandlialog --gauge readsnumberdo displaythemasaprogresdarindi-

catinga percentageyut to do soit requiresanadditionalparametefapartfrom box height
andwidth). This parametespecifiegheinitial percentag¢o be shovn by the gauge('0"

in theexample).

Session Edit View Settings Help

This is a progress bar

& [ET5w |

Figure5.9: A ProgressMeter Createdwith dialog --gauge

A gaugemakessenseonly if the outputof theprocesgo monitoris indeedavailablein the
form of percentag&aluesthatcanbe displayedby the progresdar.

A samplescript thatimplementsall typesof boxesthat canbe createdwith dialog is
includedin AppendixE on pagelZ6.

Summary

e Theread commandcannotonly be usedto assignsinglestringsto a variable,but
alsoto readin commandoutputor file contentdn aline-by-linefashion.

« If you anticipatethat certaincommandsequencewiill be usedmorethanoncein a
scriptor if youwantto make acomple scripteasietto readandunderstand;onsider
definingshellfunctionsfor certainroutines. A function normally comprisesa part
of a scriptandmakesit availableundera userdefinablename,suchthatthe script
partmay be executedsimply by statingthis namefurtherbelaw in the script.

« Usethe bashbuilt-in commandgetopts to easily extract command-lineoptions
for shellscripts.With thegetopts commandyou cantell thescriptwhich options
it shouldrecognizeandwhich actionshouldbetriggeredby a givenoption.
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* Runningprocessesanbeabortecandstoppedy sendinghemsignals.To intercept
signalssentto a script, usethetrap built-in. The commandallows you to define
the signalsthatshouldbeinterceptedandthe actionthatyou wantthe scriptto take
if thesignalis sent.

« It is oftendesirableto presenuserswith a numberof alternatveswhenexecutinga
script. This canbe achiezedwith select , which presentsalternatvesin the form
of asimplemenustructure.

« With thedialog packagenstalledasanadd-on,scriptscanbe enhancedvith a
numberof keyboard-avaregraphicalinterfaceelementgor thedisplayandselection
of text, items,etc.,evenif thereis noaccesdo anX senerwhenrunningthescript.
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A Useful Commands for Shell Scripts

Al cat

When combinedwith the here operator(seeSectionZ.5.2 on pagel8), thecat com-
mandis a goodchoiceto outputseverallines of text from a script. In interactve use,the
commands mostlyrunwith afile nameasanargument,in which casecat printsthefile
contentson standardutput.

A.2 cut

Thecut commandcanbeusedto cutoutsectionsof linesfrom afile, soonly the specified
sectionis printed on standardoutput. The commandis appliedto eachline of text as
availablein afile or on standardnput. With cut -f , cutouttext fields.cut -c works
with thecharacterspecified Bothsinglesectiongcharactersr fields)andseveralsections
canbe specified. The default delimiter to separatdields from eachotheris atab, but a
differentfield separatocanbe specifiedwith thecut -d option.

Examples:

tux@earth:~> cut -d : -f1 /etc/passwd
root

bin

daemon

Ip
mail
games

This specifieghatthe field separatoshouldbe a colon. In every line of /etc/passwd
thefield thatcomesbeforethefirst colonis takenandprintedto stdout.

tux@earth:~> Is -l somedir/ | cut -c 35- | sort
687 Sep 20 17:06 file2

2199 Sep 20 17:05 filel

6593 Sep 20 17:06 file3

This commandtakes the output of the Is commandand cuts out everything from the
thirty-fifth characterThisis pipedto sort , sothefinal outputis sortedaccordingto file
size.
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A.3 date

Thedate commandcanbe usedwheneer thereis a needto obtaina dateor time string
for further processinguy a script. Without ary optionsspecified the commands output
lookslike this:

tux@earth:~>  date

Fre Sep 03 14:18:12 CEST 2002

tux@earth:~>  su -

Password:

earth:~ # date
Fri Sep 03 14:18:34 CEST 2002

The examplealsoshaws thatthe outputof date may differ from userto user("Fre" vs.
"Fri" for Friday),dependingon how thelocalevariableshave beenset.

The date allows you to changethe outputformatin almostevery detail. With the -I
option,date printsthe dateandtime in 1ISO format (which is the sameasif the options
hadbeen:+%Y-%m-%d

tux@earth:~>  date -I

2002-09-03

tux@earth:~>  date +%m-%d’ '%H:%M

09-03 14:19

tux@earth:~> date +%D, '%r

09/03/02, 02:19:58 PM

tux@earth:~>  date +%d.%m.%y

03.09.02

tux@earth:~> date +%d.%m.%Y

03.09.2002

tux@earth:~>  date +%e.%-m.%y,” '%l.%M’" '%p
3.9.02, 2.20 PM

tux@earth:~>  date +%A, '%e. '%B %Y
Friday, 3. September 2002

A list with all the possibleformatoptionsfor date canbe obtainedwith man date . In
ary caseyou shouldbe ableto customizethe outputto exactly matchthe requirementsf
your script.

A.4 echo

The echo commandwhich exists both asa shell built-in andas an externalcommand,
printstext lineson standardutput. A line breakis insertedautomaticallyafter eachline.
Whencalledwith the-e option,echo acceptsa humberof additionaloptions.

Thesearesomeof thespecialsequencesecognizedy echo whenrunwith the-e option:

\a Outputanalert(soundingthebell). This doesnotwork in akonsole terminal,how-
ever.
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\c Do notaddanew line atthe endof the output.

\n Add anew line (line break).

The cat command(seeAppendix AT on pageB3) shouldbe preferredover echo to
outputatext file or severallinesof text.

A5 grep , egrep

The commandgrep andits variantegrep areusedto searchfiles for certainpatterns,
accordingto this syntax:

grep searchpattern filename

The commandprints lines that containsthe given searchpattern. It is also possibleto
specify several files, in which casethe outputwill not only print the matchingline, but
alsothe correspondindile names. Several optionsare availableto specifythat only the
line numbershouldbe printed, for instance,or that the matchingline shouldbe printed
togethemwith leadingandtrailing context lines.

Searchpatternscan be suppliedin the form of regular expressiongseeAppendixB on
pagedy), althoughthe baregrep commands limited in this regard. To searchfor more
comple patterns,usethe egrep command(or grep -E) instead,which acceptsex-
tendedregular expressions As a simpleway to dealwith the differencebetweerthe two
variants justmake sureyou useegrep in all of your shellscripts.

Theregularexpressionsisedwith egrep needto bein accordancevith thestandardegex
syntax.You canreadaboutthe detailsof this topic in the manualpageof grep .

To avoid having specialcharactersn searchpatternsnterpretedoy the shell, enclosethe
patternin quotationmarks(seeSectionZ.{ on pageZ3).

Example:

tux@earth:~>  egrep (b|B)lurb file*
bash: syntax error near unexpected token I’

tux@earth:~>  grep "(b|B)lurb” file*
tux@earth:~>  egrep "(b|B)lurb" file*
filel:blurb

filei2:Blurb

A.6 sed

Thesed programis a streameditor— aneditor usedfrom the commandine ratherthan
interactvely. An importantdetailto keepin mindis thatsed performstext transformations
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on aline-by-line basis. The commandsvailablefor sed canbe specifiedeitherdirectly
onthecommandine or in a specialcommandscriptloadedby the programon execution.

Thesed commandequireshefollowing syntax:
sed ' editing-command ' filename

Theavailableeditingcommandsresingle-charactesiguments Thesearesomeof them:

d delete
s substitutgreplace)
p outputline

a appendafter

As with othercommandsthe outputof sed normallygoesto standardutput,but canalso
beredirectedo afile.

Eachsed commandmustbe precededy anexactaddres®r addressangespecifyingthe
linesto which the editingcommandapplies.

Apart from the single-charactecommanddor text transformationsyou canalsospecify
optionsto influencethe overall behaior of thesed program. Thesearesomeimportant
command-lineptionsfor sed :

-n, --quiet , --silent By default, sed will print all lines on standardoutputafter
they have beenprocessed.This option suppressethe outputso sed only prints
thoselines for which the p editing commandhasbeengivento explicitly reenable

printing.

-e commandl -e command2 ... Thisoptionis necessarywhenspecifyingtwo or
more editing commands. It mustbe insertedbeforeeachadditionalediting com-
mand.

-f filename  With this option, a scriptfile canbe specifiedfrom which sed should
readits editingcommands.

For mary editingcommandsit is importantto specifytheexactline or linesthatshouldbe
processedby the command.Oneof the morefrequentlyusedaddressdabelsis "$", which
standdor thelastline.

Examples:

tux@earth:~> sed -n '1,9p’ somefile
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This commandasthe effect thatonly lines 1 through9 areprintedon stdout.
tux@earth:~>  sed '10,$d’ somefile

This deletesverythingfrom line 10 to the endof thefile andalsoprintsthefirst 9 linesof
somefile

You can usea regular expressionto definethe addressor addressangefor an editing
command. Regular expressionamust be enclosedin forward slashes. If an addresss
definedwith suchanexpressionsed processesvery line thatincludesthegivenpattern.

Example:
tux@earth:~>  sed -n '/Murphy.*/p’ somefile
This printsall linesthathave the pattern"Murphy.*" in them.

To negateanaddressputanexclamationpointbeforeit. Also, if youwantsed to perform
several editing commanddor the sameaddressyou needto enclosethe commandsn
bracessed ’'1,10{ commandl ; commandZ} .

As agenerarule, editingcommandseedto be separate@itherby aline breakor a semi-
colon. Finally, you canusea leadingexclamationpoint to negatenot only addressesyut
alsoto negateeditingcommands.This canbe usedto tell sed thatit shouldnot perform
thecommandon ary linesmatchedy theaddress.

Example:
tux@earth:~> sed M somefile

With thiscommandsed will notdeleteary linesthatarecommentedthosewith aleading
"#" in them),but print them.

Thesearethe mostimportanteditingcommand®f sed :

Command ‘ Example Editing action

d sed ’'10,%d’ file Deleteline.

a sed 'a\ Appendtext afterthe specifiedine, with
text \ line breaksandbackslashemcluded
text ' file asshawvn in theexample.

[ sed i\ Inserttext beforethe specifiedine.
text \
text ' file

c sed '2000,$c \ Replacespecifiedineswith thetext.

’ file
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Command | Example Editing action

S sed s/ x/y/ opt. Searchandreplace— the searchpatternx is
replacedwith patterny. The searchandthe
replacemenpatternareregularexpressionsn
mostcasesandthe searchandreplacebehar-
ior canbeinfluencedhroughvariousoptions.
y sed y/ abc/ xyz/ (yank Replaceevery characterfrom the set
of sourcecharacterswith the characterthat
hasthe samepositionin the setof destination
characters.

Thefollowing optionscanbeusedwith s (searchandreplace):

| Do notdistinguishbetweeruppercasandlowercase.

g Replaceglobally wherever the searchpatternis foundin the line (insteadof replacing
only thefirstinstance).

n Replacethe nth matchingpatternonly.
p Printtheline afterreplacing.

w file  Write theresultingtext to the specifiedfile ratherthanprinting it on stdout.

Examples:

tux@earth:~>  sed ’'s/i/ /' letc/passwd

This commandeplaceghefirst colonin eachline with aspace.
tux@earth:~>  sed 's// /g’ letc/passwd

Thisreplacesll colonsin all lineswith aspace.

tux@earth:~>  sed ’s// /2" letc/passwd

Thisreplacesnly thesecondcolonin eachline with aspace.
tux@earth:~>  sed -n ’s/\([aeiou]\)\1\1/Igp’

This replacesall single vowels with doublevowels. The exampleshavs how matched
patternsanbereferencedvith "\ 1" if thesearchpatternis givenin parenthese@vhichin
turn have to be escaped) The"l " option ensureghatsed ignoresthe case."g" hasthe

effect that charactersarereplacedglobally. Finally, the"p" optiontells sed to print all
lines processedh this way.

tux@earth:~>  sed 'yY/ABCDEFGHIJKLMNOPQRSTUVWXYZ/abcdefghijkimnopgrstuvwxyz/’

Thiscommandchangesll uppercaseharacterso lowercase.
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A.7 test

Thetest commandexists both asa built-in and as an external program. It is usedto
comparevaluesandto checkfor files andtheir propertieqwhetherafile exists,whetherit
is executableandsoon). If thetestedconditionis true,test  returnsanexit statusof 0; if
the conditionis not true, the exit statusis 1. In shellscripts,the commands usedmainly
to declareconditionsto influencethe operationof loops,branchesandotherstatements.

Thesyntaxof test is:
test condition

Alternatively, atest commandmay be givenin theform of [ _condition _]. Note
thataspacgasindicatedby the" ") mustalwaysbeinsertedaftertheopeningbracletand
beforethe closingbraclet.

Thetest commandcanbeusedfor thefollowing tasks:

» Testingwhetherafile exists. Someof the availableoptionsare:

Option | Description

-e file exists

-f file existsandis aregularfile
-d file existsandis a directory
-X file existsandis executable

Example:

tux@earth:~> Is memo*

memol memo2

tux@earth:~> test -e memol; echo $?
0

tux@earth:~> test -e memo3; echo $?
1

» Comparingwo files. Someof theavailableoperatorsare:

Operator | Description |

-nt newerthan
-ot olderthan
-ef referringto thesameinode(e.qg.,in the caseof a hardlink)
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« Comparingwo integers.The availableoperatorsare:

Operator | Description
-eq equal
-ne notequal
-gt greaterthan
-It lessthan
-ge greaterthanor equal
-le lessthanor equal
« Testingstrings.
| Command | Description |
test -z string Exit statusis O (true) if the string has
zerolength(is empty).
test  string Exit statusis O (true) if the string has
non-zerolength (consistsof at least1
character).
test stringl = string2 Exit statusis O (true)if the stringsare
equal.
test stringl 1= string2 Exit statusis O (true)if the stringsare
notequal.
e Combinedests.
| Command | Description |
test ! condition Exit statusis O (true)if the conditionis
nottrue.
test condl -a Exit statusis O (true)if bothconditions
condl aretrue.
test condl -o Exit statuss O (true)if eithercondition
condl is true.

More detailedinformationabouttest

test (thebuilt-in test

A8 tr

canbe obtainedwith both help
commandandthe externalonehave identicalfeatures).

test

andman

Thetr commands usedto translatgreplace)or deletecharacterslt readsfrom standard
input andprints the resulton standardoutput. With tr , it is not only possibleto replace
regular characteror sequencesf suchcharactersbut also specialcharacterdike "\t "
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A.8 tr

(horizontaltab)or "\r " (return).A completdist of all specialcharacterfiandledby tr is
includedin the manualpageof the program.

Syntax:
tr setl set2

Thecharacteréncludedin setl arereplacedwith the characteréncludedin set2 .

Example:

tux@earth:~> cat m-laws | tr a-z A-Z
MURPHY’S LAWS

IF " ANYTHING CAN GO WRONG,IT WILL.
With acommandik e this one,all lowercasecharactersn afile arechangedo uppercase
andtheresultis printed.

If set2 containdewercharactershansetl ,theformeris extendedwith thelastcharacter
of thelatteruntil bothhave the sameength.

You canusetr to deletecharacterdrom the first setby enteringtr -d setl . This
will not translateanything, but only deletethe onesincludedin setl , printing therestto
standardbutput.

Example:
tux@earth:~>  VAR=‘echo $VAR | tr -d %'

With this commandir deletesthe percentsign from the original value of VARandthe
resultis assignedsa new valueto the samevariable.

By enteringacommandiketr -s setl char ,youcanalsousetr toreplaceaset
of charactersvith asinglecharacter
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B Regular Expressions

Regularexpressiongrestringsconsistingof metacharacter@ndliterals(regularcharacters
andnumerals).In the contet of regular expressionsmetacharacterarethosecharacters
thatdo notrepresenthemselesbut have specialmeaningsThey mayactasplaceholders
for othercharacteror may be usedto indicatea positionin a string. Many commands
(suchasegrep andsed) rely onregularexpressiongor patternmatching.lt isimportant
to rememberhowever, thatsomemetacharacterssedby the shellfor filenameexpansion

have ameaningdifferentfrom theonediscussedhere.

To learnmore aboutthe structureof regular expressionsreadthe correspondingnanual
pagewith man 7 regex . Thefollowing tablepresentshe mostimportantmetacharac-

tersandtheir meanings:

| Character | Meaning | Example
A beginningof theline AThe : The is matchedf atthebegin-
ning of theline
$ endof theline eighty$ : eighty is matchedif at
theendof line
\< beginning of theword
\> endof theword \<thing \>: matcheghewholeword
thing
[abc] onecharactefromtheset | [abc] : matchesary oneof a, b, and
c
[a-z] ary onefromthespecified| [a-z] matchesary one character,
range fromatoz; [-+] : aryoneof-,:
and+
["xyz] noneof thecharacters [*xyz] :x,y,andz arenotmatched
ary singlecharacter file. : matchedilel andfile2
but notfile10
+ oneor moreof thepreced-| [0-9]+ : matchesany number
ing expression
* ary number (including | file.* matchedile , file2 , and
none)of precedingsingle | file10
character
{n,m} the precedingexpression| [0-9]{1,5} . matchesary one-digit
n times at minimum and | to five-digitnumber
mtimesat maximum
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| Character | Meaning | Example

| the expressionbefore or | file |File : matches file and
after File

0 enclose alternatves for | (f|[F)ile matchedile andFile
groupingwith others

? zeroor oneof thepreced-| filel?2 : matchesbothfile2 and
ing filel2

\ escape the following | www(.suse \.de : matches

metacharacteto remove
its specialmeaning

www.suse.de |, literally (with thedot

not being treatedas a metacharacter);

this is also necessaryfor parenthe-
ses, e.g., matching a parenthetical
patternwould require the expression

\(a-zA-Z]+ )
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C Special Variable Substitution
Operator s for Bash

In Bash,you canusespecialvariablesubstitutionoperatorgo assigndifferentvaluesto

variableswithout having to rely on externalcommands.Thesespecialsubstitutionopera-
torsallow changingvariablesby deletingcertainpatternsn their valuesandreturningthe
rest,for instance.They alsoallow youto setadefaultfor avariableto provide for situations

whereno valuecanbeassignedo it.

Thefollowing variablesubstitutionsarepossible:

| Substitution operator | Description

${VAR- value } Returnsvalue if thevariabledoesnot exist.

${VAR=value }

variabledoesnot exist.

Assignsvalue to the variableandreturnsvalue

${VAR+value } Returnsvalue if thevariableexists.

${#VAR}

Returnghe numberof charactersn the valueof VAR

${VAR#pattern } Deletesthe shortestpart matchedby pattern
beginning of thevariables valueandreturnstherest.

${VAR## pattern } | Deletesthe longestpart matchedby pattern
beginning of thevariables valueandreturnstherest.

${VARYpattern } Deletesthe shortestpart matchedby pattern

endof thevariables valueandreturnstherest.

${VAR% M uster } Deletesthe longestpart matchedby pattern

endof thevariables valueandreturnstherest.

The substitutionoperatorgeturningor settinga default value("-", "=", and"+") canalso
be prefixed with a colonwith the effect that substitutionnot only happensf the variable

doesnotexist, but alsoif it existsbut hasa null value(is empty).

Examples:

tux@earth:~>

tux@earth:~>
valyou
tux@earth:~>

echo $VAR
echo ${VAR-valyou}

echo $VAR
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tux@earth:~>
valyou
tux@earth:~>
valyou
tux@earth:~>
tux@earth:~>

tux@earth:~>
valyou
tux@earth:~>
valyou
tux@earth:~>
ValYou

98

echo ${VAR=valyou}
echo $VAR

VAR=
echo ${VAR=valyou}

echo ${VAR:=valyou}
echo $VAR

echo ${VAR+ValYou}
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D Debugging Shell Scripts

Oneway to delug a shell scriptis to usea built-in commandlike set , which allows
you to setoptionsto changethe shell's behaior. The option relevantfor deluggingcan
beenabledwith set -x eitherdirectly on the shebandine (#!/bin/bash -X ) or by
addingtheset -x commando thescriptbody After enablingthis option,the scriptwill
print eachcommandn its exactinterpretedorm.

Example:

tux@earth:~>  set -x

tux@earth:~>  find ~ -name *sh -exec mv {} bin \;
+ find /home/tux -name '*.sh’ -exec mv'{y bin 'y

As shavn by theexample thecommandine is printedonceagainafterhaving beernentered
in its full interpretedform. Whennot neededanymore, disablethis behaior by entering
set +X.

In mary casesseeingwhat the script’s commandsactuallydo will help you to discover
the sourceof the error If not, you may needto make surethatit is not hiddenbehind
ary variablesby modifying the scriptin suchaway thatthe valuesof variablesgetprinted
atrun-time. The simplestway to achieve this is to insertthe echo commandbeforethe
correspondingvariable (echo $VARIABLE). However, doing this for eachand every
variablejust for deluggingpurposegandremoving the commandafterwards)may betoo
muchof aneffort in somecasesA bettersolutionwould beto write afunctionthatallows
enablingor disablingthe detuggingoutputthrougha singleDEBUGrariable:
debug () {

test "$DEBUG"= "yes" || return 1

# check that there are no arguments

test -z "$" && return
echo "Debug: $*"

}
This function canbe calledin a scripttogetherwith eachvariablewhosevalueshouldbe
printed.Onecouldalsoadda hint (suchasthe nameof thevariable)to identify thedelug-
ging output,which will thenbe printednext to thevalue,e.g.,debug "MAX: $MAX".
The function is readyfor useafter declaringa DEBUGvariable at the beginning of the
script. If DEBUGs setto "yes", the scriptwill print the valuesof variablesasit is run. If
not, thereis no suchoutput.

With sucha function,it becomesery easyto enabledeluggingfor the givenscriptandto
quickly disableit whennot neededanymore.
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Sample Script 1

hello.sh:

#!/bin/bash

# This script prints a "Hello world" greeting
# Author:  Tux Penguin

# Created: 8/22/2002

echo -e "\aHello\nworld"

exit O

Sample Script 2

name.sh:

#!/bin/bash

# This script reads the user's first and last name
# and then prints a greeting with  the full name.
# Author:  Tux Penguin

# Created: 8/22/2002

echo "Please enter your first name:"

# first name gets assigned to variable FIRSTNAME
read FIRSTNAME

echo "Please enter your last name:"

# last name gets assigned to variable LASTNAME
read LASTNAME

# Now print the greeting:
echo "Welcome to the club, $FIRSTNAME $LASTNAME"

exit O
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Sample Script 3

name2.sh:

#!/bin/bash

# This scripts reads the wuser's first and last name
# and then prints a greeting with  this  full name.
# Author:  Tux Penguin

# Created: 8/22/2002

echo "Please enter your first name:"

# first name gets assigned to variable FIRSTNAME
read FIRSTNAME

echo "Please enter your last name:"

# last name gets assigned to variable LASTNAME
read LASTNAME

# create a new NAMEvariable
NAME="$FIRSTNAMES$LASTNAME"

# Now print the greeting:
echo "Welcome back home, $NAME"

exit O

Sample Script 4

find2.sh:

#!/bin/bash
# This script searches for files in the current directory.

# The user is prompted to enter a file name; if no name is

# entered, we search for the default value anyway, which is

# set to "*.bak"

# Author:  Tux Penguin

# Created:  8/22/2002

echo "Please enter the file to be searched for (default is:  *.bak):"
read FILE

find . -name "${FILE:="*.bak"}"

exit O
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Sample Script 5

sum.sh:

#!/bin/bash

# This script lets the user specify two whole numbers and
# then adds them together. All  arithmetic formats  possible
# under Bash are used, one after another.

# Author:  Tux Penguin

# Created: 8/22/2002

# First we declare INTEGERS1,2 and SUMas integer variables,
# better do this here at the top as with most variables:

declare -i INTEGER1
declare -i INTEGER2
declare -i SUM

# read first integer

echo "Please enter first integer:
read INTEGER1

# read second integer

echo "Please enter second integer:
read INTEGER2

# this uses ’expr’ for Bourne shell compatibility:
RESULT='expr $INTEGER1 + $INTEGER2'

echo "The ’expr command returns  the result: $RESULT."

# this uses the Bash built-in ‘let’:
let RESULT="$INTEGER1 + $INTEGER2"

echo "The ’let’ built-in returns  the result: $RESULT."

# this uses a Bash-specific arithmetic expression:
RESULT=$[$INTEGER1 + $INTEGER?2]

#or:
#RESULT=$(($INTEGER1 + S$INTEGERZ2))

echo "Using an arithmetic expression in Bash, the result is: $RESULT."

# this one uses the variables declared as integers above:
SUM=INTEGER1+INTEGER2

echo "Using the variables declared as integers, the sum is: $SUM."

exit O
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Sample Script 6

birthday .sh:

#!/bin/bash

# This script prompts the user to enter his date of

# birth. If today is the user's birthday, we congratulate.

# Author:  Tux Penguin
# Created:  8/22/2002

echo "Please enter your date of bith (YYYY-MM-DD, for instance

# date of birth is assigned to the BIRTHDAY variable
read BIRTHDAY

# yank the year from the date of birth
BIRTHDAY=${BIRTHDAY#[0-9]*-}

# today's date is assigned to variable TODAY
TODAY='date -I'

# yank the year from today’'s date as well
TODAY=${TODAY#[0-9]*-}

if test "$BIRTHDAY" = "$TODAY"

then
echo "Tada! Happy birthday to you! Nice presents awaiting
STATUS=0

else
echo "Sorry to disappoint you, no presents today ..."
STATUS=1

fi

exit $EXITSTAT

1973-12-21):

you
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Sample Script 7

This scriptcanbeimplementedn two differentways. Eithera checkis performedto see
whetherthe userhasprovided exactly oneargument(test  $# -eq 1), or whetherthe
userhasnot provided exactly oneagument(test  $# -ne 1). Both possibilitiesare
shavn below.

filela.sh:
#!/bin/bash

# This

if
then

else

fi

exit

lets the wuser supply a file name as an argument,

# and we test whether the file exists or not.

# The script  will abort with an error if the number of
# arguments is not equal to one.

# Author:  Tux Penguin

#

Created:  8/22/2002

test $# -ne 1

echo "Please try again. Make sure you specify"
echo "one file name only!"

STATUS=1

if test -e $1

then
echo "The file  $1 does exist."
STATUS=0

else
echo "The file $1 doesn't exist."
STATUS=2

fi

$STATUS
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filelb.sh:
#!/bin/bash
# This lets the user supply a file name as an argument,
# and we test whether the file exists or not.
# The script  will abort with an error if the number of
# arguments is not equal to one.
# Author:  Tux Penguin
# Created: 8/22/2002
if test $# -eq 1
then
if test -e $1
then

echo "The file $1 does exist."
STATUS=0
else
echo "The file  $1 doesn't exist."
STATUS=2
fi
else
echo "You must specify exactly one file name!"
STATUS=1
fi

exit $STATUS
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Sample Script 8

This enhancesSampleScript 7 to senderror messageto stderr Also, the error message
now containsa hint on how to usethescript.

file2.sh:

#!/bin/bash

# This lets the user supply a file name as an argument,
# and we test whether the file exists or not.

# The script  will abort with an error if the number of
# arguments is not equal to one.

# Author:  Tux Penguin

# Created: 8/22/2002

# first store the name of this script (without the path!)
# in the SCRIPTNAMEvariable:
SCRIPTNAME="‘basename $0*

if test $# -ne 1

then
echo "You must specify exactly one file name!" 1>&2
echo "Usage: $SCRIPTNAMEfilename" 1>&2

STATUS=1

else
if test -e $1
then

echo "The file $1 does exist."
STATUS=0
else
echo "The file$1  doesn't exist."
STATUS=2
fi
fi

exit $STATUS
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Sample Script 9

This scriptprintsa warningif thefile systemusages 90 percentor higheron oneof the
partitions. To achieve this, we needcheckthe outputof thedf commandor therangeof
numbersbetween'90" and"100". The right tool for this job is egrep (but not grep ),
becausdt allows usto specifythe searchpatternasaregularexpression.Bothgrep and
egrep returnanexit statusof zeroif a matchis foundfor the given pattern,andan exit
statusof oneif thereis no match.

dfl.sh:

#!/bin/bash
# This script  checks partitions to see whether 90%
or more of the available space is used on any of them,

Author:

Tux Penguin

#
# and prints a warning if that is the case.
#
#

Created:  8/22/2002

# quick

if
then

else

fi

108

and dirty method ;-)

df -P | egrep "9[0-9]%]|100%"

echo "At least one of the partitions uses 90%"
echo "or more of its available space!"

exit 1

echo "None of the partitions use 90%"

echo "or more of their available space."
exit O
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Sample Script 10

animals.sh:

#!/bin/bash

This scripts
an animal,
animal has.
Author:  Tux Penguin
Created:  8/22/2002

the name of
that

asks the user
and then tells

to provide
him how many legs

HH H HH

# prompt for an animal name with cat + ’'here’
cat << EOF
'Tis  nothin’
"Thou shalt

EOF

operator

that
pet, |

but a riddle-rattle
me name a beast

script
bug or

input
tell

ever begs:

or
read CREATURE
"$CREATURE" in

[dD]Jdog | [cClcat | [mM]ouse )
echo "A $CREATUREhas 4 legs."

case

| [hHJuman | [mM]onkey )
echo "A $CREATUREhas 2 legs."

[sS]pider

[bB]ird

)

echo "A $CREATUREhas 8 legs."

”

)

echo

[fFlly
"A $CREATUREhas 6 legs."

[mM]ill[ei]pede |
echo "I

[cC]entipede )

knew you would ask me 'bout this one."

*
)
"I haven't the faintest
"a(n) $CREATUREhas."

echo
echo

idea how many legs"

”

esac

exit O

how many legs."
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Sample Script 11

processingyes/noinput:

case "$VARIABLE" in
yYI | [yYlleE]sS] | [yyl [eE] [aA] [hH] )

[N] | [NJoO] | [nNJoO[pPlieE] )
* ) "

error message ;;
esac
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Sample Script 12

This scriptimplementsa while loop which iteratesover the loop body 100times. First
we needto createa counter which thengetscountedup by 1 with eachiteration. There
areses/eral waysto do arithmeticoperationsin a shell script, but in this casewe declare
the variablesinvolved asintegers,which allows us to do the mathwithout ary variable
expansionor othersubstitution.

counterl.sh:

#!/bin/bash

# A script to iterate over a simple "while" loop 100 times.
# Author:  Tux Penguin

# Created: 8/22/2002

# this declares the COUNTERvariable as an integer
# which gets assigned the initial value of 1
declare -i COUNTER=1

while test $COUNTER-le 100

do
echo "The counter stands at $COUNTER."
COUNTER=COUNTER+1
sleep 1

done

exit O
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Sample Script 13

This scriptimplementsan until  loop to iterate over the loop body 100 times. First
we needto createa counter which thengetscountedup by 1 with eachiteration. There
are several waysto do arithmeticoperationsn a shell script, but in this casewe declare
the variablesinvolved asintegers, which allows us to do the mathwithout ary variable
expansionor othersubstitution.

counter2.sh:

#!/bin/bash

# A script to iterate over a simple \textt{until} loop 100 times.
# Author:  Tux Penguin

# Created:  8/22/2002

# this declares the COUNTERvariable as an integer

# which gets assigned the initial value of 1
declare -i COUNTER=1

until test $COUNTER-gt 100

do

echo "The counter stands at $COUNTER."
COUNTER=COUNTER+1
sleep 1

done

exit O
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Sample Script 14

The script’s taskis to replaceuppercasawith lowercaselettersin all file namesin the

currentdirectory This is implementedwith a for loop. The list of files is produced
throughcommandsubstitutionusingthefind command.Thelatteris executedwith the

-maxdepth 1 optionto preventit from descendingnto subdirectoriesWe alsoneedto

make surethatthe scriptonly touchediles with uppercaséettersin theirnames.

However, in its currentform the scriptis ratherproblematicbecausean existing file could
beoverwritten(for instanceijf therewerethefiles memoandMemag renamingthelatterto
getanall-lowercasdile namewould alsooverwritethe original memdfile).

lowercasel.sh:

#!/bin/bash
# This script renames all files in the current
# directory so that they have all-lowercase file  names.

# Author:  Tux Penguin
# Created: 8/22/2002

for FILE in ‘find . -type f -maxdepth 1
do
NEWFILE='echo $FILE | tr [A-Z] [a-z]
if test $FILE != $NEWFILE
then

echo mv $FILE $NEWFILE
fi
done

exit O
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Sample Script 15

This enhanceSampleScript 14 to avoid overwriting ary existing files.

lowercase2.sh:

#!/bin/bash

# This script renames all files in the current

# directory so that they have all-lowercase file  names.
# 2nd version: Now we also check whether the file

# already exists with lowercase lettering.
# Author:  Tux Penguin
# Created: 8/22/2002

for FILE in ‘find . -type f -maxdepth 1
do
NEWFILE=‘echo $FILE | tr [A-Z] [a-Z]
if test $FILE != $NEWFILE
then
if test -e $NEWFILE
then
echo "There is already a file  with the name $NEWFILE."
echo "$FILE will not be renamed.”
# Skip the rest and begin next loop iteration:
continue

fi
echo mv $FILE $NEWFILE
fi
done

exit O
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Sample Script 16

SampleScript15 checledwhetherrenaminga file would overwrite anexisting file. If that
is the casethecurrentloopiterationis terminatedwvith acontinue  command.Thusthe
file in questionis notrenamedandkeepsts uppercaséetters.

It maythereforebeusefulto prompttheuserfor adifferentname.However, ausersupplied
namecouldagainleadto anexisting file beingoverwritten. To avoid this, we useawhile
loop for the constructin question:

lowercase3.sh:

#!/bin/bash
# This script renames all files in the current
# directory so that they have all-lowercase file  names.
# We also check whether the file already
# exists in lowercase lettering.
# 3rd version: If there is already a file in lowercase,
# we prompt the wuser for a different name.
# Author:  Tux Penguin
# Created: 8/22/2002
for FILE in ‘find . -type f -maxdepth 1°
do
NEWFILE=‘echo $FILE | tr [A-Z] [a-zZ]
if test $FILE != S$SNEWFILE
then
while test -e SNEWFILE
do
echo "There is already a file  with the name $NEWFILE."
echo "Please enter a different name:"
read NEWFILE
done

echo mv $FILE $NEWFILE
fi
done

exit O
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Sample Script 17

Thisscriptprintsawarningif too muchspaceas usedononeof thesystems partitions.The
thresholdto trigger a warningis 90 per cent,if the scriptis calledwithout an agument.
The warning messagaow also informs aboutthe nameof the partition and the actual
percentagéthis scriptbuilds on SampleScript9, Appendixg on pagelUs).

df2.sh:

#!/bin/bash

# This script  checks whether too much space is used

# on any partitions. The threshold percentage to trigger
# a warning can be supplied as an argument, but

# defaults to 90 if no argument is given.

# Author:  Tux Penguin

Created:  8/22/2002

if test $# -eq 1

then

F*

THOLD=%$1
else

THOLD=90
fi

EXITSTAT=0

df -P | grep Mdev | \
while read PART SIZE USED FREE PERCENTAGBVIPOINT

do
# remove the per cent sign from the variable
PERCENTAGE=${PERCENTAGE%\%}
# or: PERCENTAGE=‘echo $PERCENTAGH tr -d %'
if test "$PERCENTAGE"-ge "$THOLD"
then
echo "File system usage on partition $PART (mount point"
echo "$MPOINT) has reached as much as $PERCENTAGHEer cent!"
EXITSTAT=1
fi
done

exit $SEXITSTAT
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Sample Script 18

For testingpurposesan "echo " is put beforeall importantcommandssuchaschown,
anduserdel

userdel.sh:

#!/bin/bash

# This script prompts for a user name and then deletes
# the corresponding account.  Optionally, the user's

# home directory is deleted as well.

# Author:  Tux Penguin
# Created: 8/22/2002

#yesno-Define function

yesno ()
while true
do
echo "$*"
echo "Please answer by entering (y)es or (n)o:"
read ANSWER
case "$ANSWER" in
Yl | [yYleE]sS] )
return 0
[nN] | [nNJ[oO] )
return 1
*)
echo "I can't wunderstand you over here."
esac
done
}

read -p "Delete which user? " USER

if yesno “"Also delete home directory of $USER?"
then

HOME=yes
fi

if yesno "Really delete user $USER?"

then
if test "$HOME" = yes
then
echo userdel -r $USER
else
HOME=$( grep $USER /etc/passwd | cut -d: -f6 )
echo chown -R root.root $HOME
echo userdel $USER
fi
fi
exit O
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Sample Script 19

This enhance$ampleScript17 (B on pagells) by addinga helpfunction.

df3.sh:

#!/bin/bash

# This script checks whether too much space is used

# on any partitions. The threshold percentage to

# trigger a warning can be supplied as an argument, but
# defaults to 90% if no argument is given.

# Author:  Tux Penguin

# Created: 8/22/2002

SCRIPTNAME=‘basename $0°
EXITSTAT=0

# declare  showhelp function for help message
showhelp () {

cat <<-EOF

The $SCRIPTNAMEscript  shows a warning about any
partitions on which too much space is being used,
according to a given limit. You can specify the limit
(threshold) to trigger such a warning as an argument.
For instance, to show a warning on all partitions
where more than 75% of the space is used, enter:
$SCRIPTNAME75

The default threshold is  90%.

EOF
}
if test $# -eq 1
then
if test "$1" -gt 0 -a "$1" -le 100
then
THOLD=%$1
else
showhelp 1>&2
exit 2
fi
else
THOLD=90

fi

df -P | grep ~dev |
while read PART SIZE USED FREE PERCENTAGEVPOINT
do
# remove the per cent sign from the variable
PERCENTAGE=${PERCENTAGE%\%}
# or: PERCENTAGE='echo $PERCENTAGH tr -d %'

if test "$PERCENTAGE"-ge "$THOLD"

then
echo "File system usage on partition $PART (mount point"
echo "$MPOINT) has reached as much as $PERCENTAGEper cent!"
EXITSTAT=1
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done
exit $EXITSTAT

Thescriptuseghehere operatotto outputseverallinesof text with thehelpof cat . This
prints the text to the screenexactly ascontainedin the script, with one exception: As a
specialoption of the operatoyrthe"-" is put betweenthe operatoiitself andthe redirector
(cat «-EOF), which suppressethetabsusedfor indentationin theactualoutput.
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Sample Script 20

This scriptenhancesamplescript 19 (AppendixE on pagellI8) by addingthe ability to
accepbptionsfrom thecommandine.

df4.sh:

#!/bin/bash

# This script  checks whether too much space is used
# on any partitions. Options  include the warning

# threshold to be used, and whether to mail the

# output to root. If no threshold is specified, the
# script uses the default value of 90%.

# Author:  Tux Penguin

# Created: 8/22/2002

SCRIPTNAME=‘basename $0°
EXITSTAT=0

# this sets a variable to define a temporary file, with  the
# shell's PID as the filename extension
TEMPFILE=/tmp/df.$$

# declare  showhelp function for help message
showhelp () {

cat <<-EOF
The $SCRIPTNAMEscript  shows a warning about any
partition on which too much space is being used,
according to a given limit. It accepts these options:
-h show this help message
-m do not print warning, but mail it to root
-t THOLD threshold in per cent to trigger a warning
If no threshold is specified, the script  will  output
a warning for all partitions where 90% or more of the
space is used.
EOF
}

# extracts options & defines their actions
while getopts hmt: VAR

do
case $VAR in
h ) showhelp 1>&2
exit 0 ;;
m ) DOMAIL=yes ;;
t ) THOLD="$OPTARG";;
esac
done
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# THOLD mustn’t be empty

if
then

else

fi

test -n "$THOLD"

# threshold must be between 1 and 100,
# if not it gets rejected

if test "$THOLD" -le 0 -o "$THOLD" -gt 100
then
showhelp 1>&2
exit 2
fi
# if no threshold was specified, we assume a
# default of 90
THOLD=90

df -P | grep ~dev |

while
do

done

read PART SIZE USED FREE PERCENTAGEVPOINT

# remove the per cent sign from the variable
PERCENTAGE=${PERCENTAGE%\%}
# or: PERCENTAGE='echo $PERCENTAGH tr -d %'

if test "$PERCENTAGE"-ge "$THOLD"

then
echo "File system usage on partition $PART (mount point"
echo "$MPOINT) has reached as much as $PERCENTAGE%!"\
>> $TEMPFILE
EXITSTAT=1

fi

# message only needs to be put out if there was
# indeed a partition above THOLD, so that a temp. file

# got

if
then

fi

created in the 1st place
test -e $TEMPFILE

if test "$DOMAIL" = "yes"

then
cat $TEMPFILE | mail -s "File syst. usage at least \
$THOLD%on one partition!" root

else
cat $TEMPFILE

fi

# clean up

test

exit

-e $TEMPFILE && rm $TEMPFILE

$SEXITSTAT
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Sample Script 21

This modifiesSampleScript20 (Appendixg on pagelZ0)to handlesignals2 and15in a
cleanway.

df5.sh:

#!/bin/bash

# This script  checks whether too much space is used
# on any partitions. Options include the warning

# threshold to be used, and whether to mail the

# output to root. If no threshold is specified, the
# script uses the default value of 90%.

# Author:  Tux Penguin

# Created:  8/22/2002

SCRIPTNAME='basename $0°
EXITSTAT=0

# this sets a variable to define a temporary file, with  the
# shell's PID as the filename extension
TEMPFILE=/tmp/df.$$

# trap signals 2 (SIGINT, or ctrl+c), 15 (SIGTERM)
trap "rm $TEMPFILE; exit 123" 2 15

# declare  showhelp function for help message
showhelp () {

cat <<-EOF
The $SCRIPTNAMEscript  shows a warning about any
partition on which too much space is being used,
according to a given limit. It accepts these options:
-h show this help message
-m do not print warning, but mail it to root
-t THOLD threshold in per cent to trigger a warning
If no threshold is specified, the script  will  output
a warning for all partitions where 90% or more of the
space is used.
EOF
}

# extracts options & defines their actions
while getopts hmt: VAR

do
case $VAR in
h ) showhelp 1>&2
exit 0 ;;
m ) DOMAIL=yes ;;
t ) THOLD="$OPTARG";;
esac
done
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# THOLD mustn’t be empty

if test -n "$THOLD"

then
# threshold must be between 1 and 100,
# if not it gets rejected

if test "$THOLD" -le 0 -o "$THOLD" -gt 100
then
showhelp 1>&2
exit 2
fi
else
# if no threshold was specified, we assume a
# default of 90
THOLD=90

fi

df -P | grep ~dev |
while read PART SIZE USED FREE PERCENTAGBVIPOINT

do
# remove the per cent sign from the variable
PERCENTAGE=${PERCENTAGE%\%}
# or: PERCENTAGE='echo $PERCENTAGH tr -d %'
if test "$PERCENTAGE"-ge "$THOLD"
then
echo "File system usage on partition $PART (mount point \
$MPOINT) has reached as much as $PERCENTAGE%!"\
>> $TEMPFILE
EXITSTAT=1
fi
done

# message only needs to be put out if there was
# indeed a partition above THOLD, so that a temp. file
# got created in the 1st place

if test -e $TEMPFILE

then
if test "$DOMAIL" = "yes"
then

cat $TEMPFILE | mail -s "File syst. usage at least \
$THOLD%on one partition!" root
else
cat $TEMPFILE
fi
fi

# clean up
test -e $TEMPFILE && rm $TEMPFILE

exit $EXITSTAT
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Sample Script 22

groupmembers.sh:

#!/bin/bash
# This script
filters the

H o H R H

takes a group name as an argument, and then
contents  of /etc/passwd and /etc/group

to list either the primary members, the secondary members,
or all members of the given group.

Author:  Tux Penguin

Created:  8/22/2002

SCRIPTNAME='basename $0*

# abort if script has not been called with a
# group name as an argument
if [ $# -ne 1]

then

echo "Usage: $SCRIPTNAMEgroupname”

exit
fi

1

# the GROUPvariable stores the name of the group

# in question,
GROUP=$1
GROUPID="grep

# 1st function:
# the default

prim_groupies
IFS=:
cat /etc/passwd

and GROUPIDthe corresponding ID

A$GROUP /etc/group | cut -d: -f3

get primary group members only
field separator for read is space or tab,

# so we need to re-assign IFS to use a colon instead
0 {
| while read LOGIN PASS USERID GROUPREST
do if test "$GROUPID" = "$GROUP"
then
echo $LOGIN
fi
done

}

# 2nd function,
secnd_groupies

get secondary group members only

0 {

grep "$GROUP /etc/group | cut -d: -f4

}

# display a menu

PS3="Please enter your selection: "

select i in "Primary group members" \
"Secondary group members" \
"All group members" Quit

do

124

© 2004,SUSELINUX AG (http://www.susecom/training/)



E Sample Scripts

if test "$i* = "Quit"
then

break
else case $i in

"Primary group members" )
echo "$i of group $GROUP:"
prim_groupies

"Secondary group members" )
echo "$i of group $GROUP:"
secnd_groupies

"All group members" )
echo "$i of group $GROUP:"
prim_groupies
secnd_groupies
esac
fi
done

exit O
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Sample Script 23

dialog-sample.sh:

#!/bin/bash

# This script implements a number of different dialog  boxes.
# Author:  Tux Penguin

# Created:  8/22/2002

# dialog directs user input to stderr, therefore we need to
# redirect to a temporary file in order to do something with
# it later on

TEMPFILE=/tmp/dialog.$$

# trap the TERMsignal and keyboard interrupts so that
# temp. files are removed
trap 'rm $TEMPFILE ; exit 2' 2 15

# a yesno box

dialog  --title "Demo: yesno" --yesno \

"A yesno box can query the user's answer to a question.
The user can select either <Yes> or <No>. If <Yes> is
selected, the exit status of dialog is "0" if <No> is
selected, the exit status is "1"\n

Do you want to continue?" 10 70

# the exit status is "1" if the wuser selects <No>,
# in which case we exit from the script
test "$?" = "1" && exit O

# a msgbox

dialog --title "Demo: msgbox" --msgbox \

"A message box can be used to display some kind of information.
The user is supposed to confirm by selecting <OK>." 8 70

# an inputbox

dialog  --title "Demo: inputbox" --inputbox \

"With an inputbox, it is possible to read in user input for
processing by a script. The string entered goes to stderr,
from where it can be directed to a temporary file, for
instance. If the user selects <Cancel> dialog returns an

exit status of "1".
Please enter some words:" 15 70 2> $TEMPFILE

# the exit status is "1" if the user selects <Cancel>,
# in which case we exit from the script
test "$?" = "1" && exit O

# open a msghbox to show the user what has just been entered
dialog  --title "Demo: your input"  --msgbox \

"Believe it or not, this is what you've just typed: \n
‘cat $TEMPFILE™ 10 70
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# a text box

dialog  --title "Demo: textbox" --textbox ~/bin/dialog-textbox.txt

# a menu

dialog  --title "Demo: menu" --menu \

"With the \"menu\" option of dialog, you can create simple menus
from which exactly one item may be selected. The \"name\" of the

item (such as \"ltem 1\") is printed to stderr and needs to be
redirected somehow to be of any use" 15 70 2 \

"ltem 1" "First selectable menu thingy" \

"ltem 2" "Second selectable menu thingy" 2> $TEMPFILE

# the exit status is "1" if the user selects <Cancel>,
# in which case we exit from the script
test "$?" = "1" && exit O

# open a msghbox to show the user which item has been selected
dialog  --title "Demo: your menu selection” --msgbox \

"This is the menu item that you've just selected: \n

‘cat $TEMPFILE* " 10 70

# a checklist

dialog  --title "Demo: checklist" --checklist \
"The \"checklist\" option of dialog lets you display a list
of entries, each of which can be activated by the wuser with

<Space>. You can also set which entry should be on or off
by default. The \"names\" of any selected entries are written
to stderr." 15 70 3\

"a" "I speak German." "on" \
"p" "I also speak English."  "on" \
"c" "I speak Spanish, too." “"off" 2> $TEMPFILE

# the exit status is "1" if the user selects <Cancel>,
# in which case we exit from the script
test "$?" = "1" && exit O

# now open a msghox to show the user what has been selected
dialog  --title "Demo: your checklist selection” --msgbox \
"Your computer says that you've just selected these
entries: \n

‘cat $TEMPFILE' " 10 70

15 70
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# a radiolist

dialog  --title "Demo: radiolist" --radiolist \

"With the \"radiolist\" option, dialog displays a list

from which exactly one entry may be selected. With an

additional option, you can set whether an entry should

be on or off by default. The \"name\" of the selected

entry is written to stderrr." 15 70 4 \

"First" "I want to have my cake." ‘"off* \

"Second" "I want to eat my cake." "off* \

"Third" "I want to have your cake and eat it." "off" 2> $TEMPFILE

# the exit status is "1" if the user selects <Cancel>,
# in which case we exit from the script
test "$?" = "1" && exit O

# now show what has been selected in a msgbox

dialog  --title "Demo: your radiolist selection” --msgbox \
"With regard to cakes, your choice has been the following: \n
‘cat $TEMPFILE' " 10 70

# using gauge to create a progress bar

{
declare -i COUNTER=1
while test $COUNTER-le 100
do
echo $COUNTER
COUNTER=$COUNTER+1
sleep 1
done
} | dialog --title "Demo: unstoppable  progress with gauge" --gauge \

"The gauge option makes it possible to display a progress bar.
The script uses a loop to create numeric values, which can be
displayed by dialog in the form of a progress meter indicating
a percentage.” 10 70 O

To malke surethatthe samplescriptcanactuallydisplayatext with dialog  -textbox

you shouldcreatethefollowing file andstoreit as~/bin/dialog-textbox.txt

You are looking at the contents of a plain text file, which

is displayed with the help of the textbox option of dialog.

A text box is dialog’s equivalent of a simple pager, with similar
features. For instance, the "/ key allows you to search for a
string  in the text.
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