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__The LU nux Kernd

 The kernd interacts wthlowlevd sysemfeaures
 The karnd isrespons defa
— device dive's .
— nenory nmanagemen feorne
— (PU schedding
— I npenendaionao thefilesysem

e Tnekernd is Linux. Thsistheorly pat o thesysem
cortrdled by Linus Tarvd ds

U2794S A.00 © 2002 Hewlett-Packard Company



— The Shd|

« Theshdl adsas anina ned ay baweenthe use andthe kernel.

« Theshdl inepres usa commands
and passesthemtothe kernel.

« Many shdlsaeavalad efor Linux; the
defadt isthe Bourne-Agai n SHel |, bash v nhi nux
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. Availdde Sdls

There aefivermg o shdl emronmens dthough ahersare availad e

sh

csh

ksh

PCH X sh

bash

The Bourne shdl isthethe aignd UN X shdl,

witten by Seven Bou ne

The C(Cdifan @ shdl isashdl wthsyrtax 9 mla
tothe C programm ng | anguage

The Kornshdl isthenost wiaddy used comnerad

Lh x shdl, derivedlagdy fromthe Bourne shell.
Adandard zed varsion d the Korn shdl (andthe default

shdl fa the HP- UX operaing sysemrd ease 9 nce 10 X)
The Bourne-aga nshell isthe defadt fa L nux,

GNU dtenaivetothe Karnshdl, wth edtended fed ures

U2794S A.00
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—Wsingthe bash Sd|l

« Theshdl isanon-gaphcd enmronnent provi dng acommand line
Intapda aswel asasaip execuion environnert.

o Shdl commands aeaeteeda the command pronyt, whch can be
accessedthroughanongaphcd logn aagaphicd teamnd erul aor,
such as an Xte ma the Gionetem nd.

e Theshdl hasasd d bult-in conmands wthterse syntax

« Extracommands nay be witten and uilizedli ke bult-inshdl
commands.
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. Variad es

e Vauescanbegdaedbytheshdl invaiades
e Variades canbesd by
— assgnngavauedredly
# myvar=hello
— assgnngtheou pu of acommandtoavariade
(comnand expandg on)
# myvar='ls’ or myvar=S$(ls -a)
e Thevdue gaedinavaiade can be accessed wththe ddla synbd
(9.

smyvar

 The echo command can be usedto dsdaytex, ind udngthecorterts
of vaiad es

# echo Smyvar
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— Wsing Variades

« Variadesintheshd!l aena srondytyped. For exanp e, avaiad e
contanngthevd ue 23 nay be ather betreaed asthe nunber 23 a as
the 4ring “23".

o To pefor mnuneri c addti on;
variable3=S$ ((variablel + wvariable2))

* To perfar mari ng conca endi orn
variablel=$variable2S$variable3
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___ Environnment Variades

e Theshdl nantansasd d vaiadestha can be accessed by the shdl
and by prograns tha runinit. These varidd es ae pat o the shdl
environment and arecdledenvironment variad es

 Currentlysa environment vari ad es can be viewed wththe env
command

« To nodfyanenvironnent vaiadeaoa add a newvaiadetothe
environmert, it nust be exparted

# PATH=SPATH:/usr/newbin
# export PATH
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— Jreans (I/ Oredrecion)

I nput fromand outpu totheter mnal is hand edthrough anl/ Odream
Sreans aretreaedli kefiles by the shdl.
The defaut inpu and ou put Sreans ae

stdin The dandardinput gream  (filedesariga 0)
stdout The dandard ouput dream (filedesaripga 1)
stderr Ero oupu fromcommands (fil e desariga 2)

The ou put fromor i nput to commands can beredreadedto d her commands a files
> filenane Redred toafile

>> filenane Appendto afile

< filenane Redred filecotetstoacommand

| R peconmmand oupu totheinpu d ana her command

The dpe(}) isa vay powerfu tod, asit dl oas the areati on o sophi gi cat ed conmmands
fromthebasc buld ng d ocks For exanp e

# head -1000 myfile | tail -150 | more

The 2>redredion operaor can be usedto dred conmand erarstoadfferert [ocaion
suchasanara logfile atodscad ara messages conpl edy.

# some-command 2> errors

# some-other-command 2> /dev/null
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. Alases

o Aliases can be wsed as shatcusfa common y used conpd ex commarfs=——=
The shortened diasisred aced wthitsful ted whenit gppears a thedat o
aconmmandline

— Currert diases nay be dsdayed by etaing # alias
— Toaedteandias # alias more=more
— An dias nay be cancdled with # wunalias <alias-name>

e RedHat Linuxdiasesrm cp, and mvtotharineradivenodesfa roa,
d ways to prompti ng when afileisto be destroyed

 Locd use diases nay be definedinthe $SHOME/ .bashrc file
(G obally used diases nay be definedin/etc/bashrce)
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. Process Contrd

e Whenaconmmandisrun it nay dat severd pocesses. Al the curatly
runn ng processes can be vewedwththe ps (or thebash shdl bult
INn jobs conmand).

e Rrocesses canruninthefaeground o backgr ound:
& Runthe commandinthe backg ound
~C Tamnaethe curet faegound [rocess
~Z Sspendthecurert faegound process
bg Myve suspended faeg ound processestothe backg ound
fg Mve the backgoundjobsirtothefaeground
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____ Resouce RHles

« BEvearyuse hasasd of resorcescrifgsinthar hone dreday tha
dl ows per-user corfiguraion d the Li nux environmert.

o Use resoucefilesaelocaedinthe honme dredory. The nanes of these
files usudly beg nswthaperiod(.) chaade.

.bash profile Execues once dlogn

.bashrc Execues evayti ne ashdl isdated
.bash logout Execues whenashdlisdosed
.bash history Alid d recertly ertered conmmands.
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— Shdl Srifs

e Sd| saipgsaew ddy usedinthe UN X environnern
ta
— Maintanand nonta the system
— 3 nplify conpl ex processes
— Gart resdricded par mssonstoad nay users
— orfigurethe user | og n procedure and environnent

o S| saipds usethe sare syrntax asthe
comnmand lineand can cdl any executald e program
Indud ng shdl commands, scrigs and apdicaions

14
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___ WitingShd| Srips

o Shdl sarigsshoud d beg n wthalinetha defineswhichinerpeta to
usefa thesaip.

#!/bin/bash (ths nug beonthe veryfirg line of thefile

 Commerts are added wththe hash (# charade. Everyth ngtotheri gt
of the #isignored

« Commands aerunin ade fromthetoptothe batomd thefile

o Shdl sripgsind ude commands fa flowcortrd dl ow ng condtiond
execuion and | oo ng.

« Theshdl isna ah gh perfor nance programm ng language, itis
Inended asaguefa the bultinshell commands and a her user o
thrd paty aeaed apdicaions.

U2794S A.00 15 © 2002 Hewlett-Packard Company



— Condtiond

« Commands cotaned wthnan if staenernt wll only be execuedif
the condtionis n#.

if [ condition ]
then

elif [ condition ]
then

fi

« Casedaenentsaeaconvenet way d expressng adionstohand ea
lig o possdevaiade vd ues
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— Conparing Variad es

e Twosetsd conparison oparaasedd fa conpari ng grings o

nunbers
Sring Test Nunericd Test
= -eq Equd s
I = -ne Not equd to
-gt Qeda than
-1t Lessthan
>= -ge Qedea than o equd to

<= -le Lessthan a equd to
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— HleTesting

e Seveard condtions exd totestthedaus o files

-e <filename> Hleexds

-d <filename> Hleisadreday

-f <filename> Hleisanadnayfile
-w <filename> Hleiswitade

-x <filename> Hleisexecuade
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— LOOPS

« whileloops reped aslong asthecondtionistrue
while [ condition ]
do

done

« forloopsrepea for everyvd uein alig.
for instance in $list
do

done
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— Read ng Wser | npu

e Wserinpu isadleded oneline & ati ne usingthe read command
read line

* Hlescandsoberead alinea ati ne us ng acona naion o the while
and read commands
while read line
do

Done < S$file

e Whenthe end of filemarker isreached read wll raunfdse
If user input goans mutidelines it can beta mnated wththe
Qarl +d chaacte.

20
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— Procesang Argunernts

# fruit || apples || bananas | pears peaches

| | —y

« The shift command noves dl agunentstothelet, dscard ngthe
firgd agunert.

 The getopts commandisusefu for process ng UN X &yl e command
fl ags.

21
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— ripting Tips

A ways dtenpt tore-use ex i hg prograns and scri [@s whenever
possde

Do na trytoinprove ontheefiaency d shdl commands

e Try commands onthe conmand linefird.

 Whenfirg witingsaigs usethe echo command todspaythe
corterts d variad esinstead of running commandstha wll nodfythe
sysemgdae

 When tracking earas uwse echototrackthe flow d execuionand #to
deacti va e susped porti ons of code

e Sdveineesing prodens. Pradice and have fun!

22
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— Manag ng | nput/Out pu

This modu e coversnet hods o handinginpu and ou pu inshdl soip
[r ogr ans.

The shdl [rovi des severd nethodstodred theflowd daaintoand ou
of conmand prog ans

e Redredion dof i npu command < data file
 Redredion of ou put command > data file

* Redrediond input teX command << end file marker
e Rang d oupu command | next command

« Redrediond aras command 2> error file

e Runin background command &

24
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—DataHow Hle Descrippas 39

Sandadfiledesaipas stdin (0) stdout (1) stderr (2)
Hledescripas3to9can be usedfa impu a ou pu

Syt ax

« Openfilefa read ng exec 3< data file

 Openfilefa witdovewite exec 3> data file

« Openfilefa witdappend exec 3>> data file
e Redrediond oupu command >&3
e oseinpu filedescripgaor exec 3<&-

e (oseoupu file descriptor exec 3>&-

25
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— Read ng/ Witing Usi ng Rle Desaipas

exec 3<&-

exec 3> /tmp/output.txt Open
print -u3 "some data" Use(write
exec 3>&- d ose
exec 3< /tmp/output.txt Open
read -u3 var Use(read)
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— PassingHleContetstoa Srip

command | script

script < data file

text_line

text_line

text_line

text_line
text_line

text line while read var

27
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— Redredingto alLoop wthna Sripg

HpngDatatoa Loop

command | while read wvar

do

commanq_set

done

Dataisp pedintothel cop

The command nust aeae stdout

Redreding Datatoa Loop

while read var

do

commanq_set

done < data_file

Dataisredrededinothe

loopfdlowngthe word done

U2794S A.00
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—QeatingParaneta Ligsfromlnput L nes

The set conmandis usedto generae aparangt e lig.

| nput lines arg convertiondly, readinoavaiadecdledline

Input line: list of words

] ] 44— 1list of words
while read line

list of words

set $line $1 $2 $3
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—Wsing ahere Document

line
line
line
line
EOF

= W N
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