To Shell
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CLI vs. GUI

CLI (Command Line Interface)
e MeyaAuTtepn eueAi€ia kal TaxuTnTa

e [110 eUKOAO va Yyivouv NOAUNAOKEC AEITOUPYIEC MOU
ouvoualouv dIAPOPETIKA NpoypauuaTa/epyaleia

e Ynootnpién scripting

GUI (Graphical User Interface)

e [pagikn avanapacTacn NPOYPANNATWV/apXEiwV

e Xpnon cUPNANPWUATIKWV CUOKEUWV €10000U (MOVTIKI)

e [apaBupiko nepIBailov, Mo EUKOAO YIa apXapiouc

o AIEUKOAUVEI TNV TAUTOXPOVN EKTEANEOT OIAPOPETIKWV
epyaoiwv (multitasking) uno Tov €Aeyxo Tou xpnoTn
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Shell

e [poypaupa nou unootnpidel TNV aAAnAenidpacn Tou
XpNOTN ME TO AEITOUPYIKO, HEOW EVOC TEPUATIKOU

e Baoikn AcitoupyikotnTa: commands & job control

e Epunveia evroAwv nou diaBadlovTal ano 1o TEPUATIKO,
EMPAVION ANOTEAECUATWV/UNVULATWY OTO TEPUATIKO

e Anuioupyia kai diaxeipion SlEPYACIWV YIA TNV EKTEAEON
TWV EVTOAWV Nou divel 0 XpnoTNC

e YnooTtnpi&n noAUNAOKWV powv €pyaociac, Ue Xpnon
aywywv Kal kataAAnAn avakateuBbuvon E/E
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Sessions & process groups

e Process group: opada ano EEXxwpIoTeC OIEPYATIEC
nou poipalovtal 1o id1o group pid (gpid)
e Session: ouA\oyn ano EEXwpIoTA process groups

e KaBe session ouvnBwC OXeTI(ETAI UE EVA OUYKEKPIPEVO
TEPUATIKO, TO onoio ovopaletal controlling terminal

o Q1 dlepyaaciec Tou session diapalouv ano / ypagouv o€
auTo TO terminal

e To controlling terminal diaxeipileTal/eAeyxel TIC
dIEPYATIEC TOU Session OTEAVOVTAC ONUATA OE AUTEC
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EkTeAeon evroAwv ano 1o shell

To shell diaBaler Tnv evroAn nou divel 0 XpnNoTnc

ano TO TEPUATIKO

AnUIoOUpYEl HIa 1 NEPICOOTEPEC DIEPYATIEC MOU
XpnoiJonolouvTadl yia TNV EKTEAECN TNG EVTOANC

O1 veec diepyaoiec anoTeAouVv Hia kaivoupyia ouada
(process group), £TOI WOTE VA YMNOPEi va eAeyxovTal
Mo EUKOAAd wC oUvoAo (N.X. va TEPUATIOTOUV OAeC pad))
To shell nepipever pexpl va TeppaTiosl n opada
dIEPYACIWV MOU EKTEAEI TNV EVTOAN TOU XPNOTN

Av kaTa TnVv ekTeEAEon To terminal napayel eva onua,
aQuTO OTEAVETAI 0€ OAN TNV opada diepyaciwv

KaBe ekteAeon evroAng ovoualeTal kal epyacia (job)
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Baoikoc KUKAOC EKTEAEDNC

(1) (2)

4 N 4 N
read and scan prepare name(s)
terminal input to of executable(s) &
extract symbols argument list(s)

o /

(4) (3)
/wait for the A /execute command\
(pipe setup, fork,
process (group) to T )
terminate redirection, signal

N ) Ksetup, and exec) )
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MpoPAnua noAunAe&iac E/E

e To shell ynopei va ekTeAel NOAAEC Epyadiec TauTOXpOva
e kaBe pia pnopei va sival pia pon ene&epyaaiac (pipeline)
o KaBe epyaacia (job) €xel pia diepyacia nou UNopel
va dlaBaocel ano To TEPUATIKO Peow stdin, kal Hia
Nou WMOpPEi va ypayel oTo TEPUATIKO PMECW stdout
e 0l Olepyaaciec nou BpiokovTal aTnv apxn/TeAoc Tou pipeline
o Kabe epyaacia exel noAAEC dlEpYAOieC NOU UMOPEI
va Yypayouv OTO TEPUATIKO MEOWw stderr

e MnopeiTe va yivel autouatn noAunAe€ia Twv powv
YPAWINAToC TWV OIEPYACIWV NAVW OTO TEPUATIKO

e AUTO O€v UNOPEI va YIVEl yid TIG POEC EI00O0U
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Foreground & background processing

Kata oupBaon, 1o shell ekTeAel TIC evTOAEC/Epyacieg
nou divel 0 xpnoTtng oto npooknvio (foreground)
Av 0 XpNoTnc Npoobcoel & TOTE N EVTOAN/epyaacia
ekTeAeiTal oto napaoknvio (background)

e OTO NPooKnVIo pevel To shell, nou pnopei va dexTei
Kal va EKTEAEOCEI VEEC EVTOAEC TOU XPNOTN, WC OuVNOBWCG

O xpnoTnG KMNOPEi va enavagpepel Pia epyacia
OTO NPOOKNVIO UE TNV EVTOAN fg <jobnr>

O XxpnoTNG UNOpPEl va avaoTeIAEl Jia Epyacia Nou TPEXEI
OTO NPOOKNVIO YE Ctr1-7 (anooTOAN SIGTSTP)

Kal va Tnv ouvexiosl 0TO NapdokKNvio HE bg <jobnr>

Alapopec evToAec unooTnpidovTal kal o€ eninedo
epyaciov, n.X. wait, kill (apiBuoc job pe %)
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Foreground/background & I/O multiplexing

Mia diepyaocia pnopei va diapaocel dedopeva ano To
TEPUATIKO HOVO AV AUTN EKTEAEITAI OTO NPOCKNVIO

Av pia dlEpyacia nou €ival 0To NapacknVvio ENIXEIPNOEI
va diaBaocel anod To TeEPUATIKO, OEXETAI ONMA SIGTTIN

(kaTa oupBaon odnyei o€ avaToAn TNG EKTEAEONC)

Av uia diEpyacia oTo NapackKnVIo EMIXEIPNOEI va YPAYEl
OTO TEPMATIKO, AUTO OUVNOBWC NETUXAIVEI — UMOPEI Va
alMa€el ye stty tostop, onoTe N diepyacia Oa dexTel
TO ONUA SIGTTOU (0dnYel 0 avaoToAn EKTEAEONC)

Mia napacknviakn diepyaacia n eKTEAEON TNC onoiag
exel avaoTalei Aoyw E/E, ouveyiler auTopara Tnv
EKTENEON TNC OTAV €NAVEANDEl OTO NPOCKNVIO
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MepIKEC OOKIMEC

« testl dlapalel ano To stdin kal ypagel oTto stdout

Aokipaloupe Ta €&NC:
./testl
Ctrl-Z
Ctrl-C
bg <jobnr>
fg <jobnr>
Ctrl-D
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MepIKEC OOKIMEC

« test2 ypagel Ta opiopaTa Tnc oTo stdout

Aokipaloupe Ta €&NC:
./test2 one two 3 four &
Stty tostop
fg <jobnr>
Ctrl-Z
bg <jobnr>
Stty —tostop
bg <jobnr>
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MepIKEC OOKIMEC

« testl dlapalel ano To stdin kal ypagel oTto stdout
« test2 ypagel Ta opioyaTa Tnc oTo stdout

Aokipaloupe Ta €&NG:
./test2 one two 3 four | ./testl &
Stty tostop
fg <jobnr>
Ctrl-Z
Stty —tostop
bg <jobnr>

MpoypappaTiopog 11 13 lalis@inf.uth.gr



MpoypapuaTiouoc pe To Shell
(shell scripting)
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Shell scripts

e O xpnoTnG pnopel va xpnoidonoinoel To shell
YIa Va EKTEAECEI EVTOAEC, MIA NPOC Hia, JEoa
ano Tov kKAaoiko (31adpacTikO) KUKAO EKTEAEONC

e EvaAAakTIKG, pnopei va {NTNoEl va eKTEAECTEI HIa
oAokAnpn akoAou®Bia ano evroAec, 0TO NveUld
EVOC «KAVOVIKOU» MPOoypAaNHaATOoC

e AuTta Ta npoypauuarta ovopalovrail shell scripts

e 'Eva shell script ekTeAeiTal peoa ano Tov Baociko
KUKAO €KTEAEONC, ONWC ONOIOONMNOTE NPOYPANMA

e e @uTn TNV nepinTworn, To shell dnuioupyei pia
diepyacia-naidi shell nou ekteAei To shell script
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unopei kaveic va ypagel shell scripts pe evav text editor

#!/bin/sh
echo Hello World

N va Ta napayel Je NnpoypapuaTioTIKO TPOMNO

S echo '"#!/bin/sh' > hello-world.sh
S echo 'echo Hello World' >> hello-world.sh

Kal OTNV OUVEXEIQ Va Ta TPEEEl

S chmod 755 hello-world.sh
S ./hello-world.sh
Hello World

S
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diAocopia

e Ta shell scripts eppnvevovTar (dev perappalovrar)

e O OUVTAKTIKOC EAEYXOC KAl N EKTEAEON YiVETQl
EeXWPIOTA YIa KABE evToAn

e Ta shell scripts dev pnopei va avraywvioTouv o€
TAXUTNTa EKTEAEONC EvA METAPPACHEVO NMPOYPANKA,
OUTE (PTIAXVOVTAl JUE AUTH TN AOYIKN

e To nAeovektnua Tou shell scripting BpiokeTal oTO OTI
LMNOPEl KAVEIC va ouvOUAOoEl, EUKOAA Kal EUEAIKTA,
UNAPYXOUCEC EVTOAEC Kal £TOIUA NMPOYPANHATA
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MeTaBANTEC

e O1 pyeTapBAnTeC Oev dnAwvovTal EEXxwpIoTa
o «[MpokunTouv» Onwc eugavidovral oTo script
e Mn apyikonoinueveg HETABANTEC €ival KeveS/QdEIEC

e H avagopd otnv METABANTA X VIVETAI PE $X

e O1 peTaPANTEC OEV EXOUV OUYKEKPILEVO TUMO

e H epunveia piag perafAnTnc e€aptartal ano 1o
nAaiolo avagopdac
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#!/bin/sh

A="Hello World"
echo A
echo SA

echo Please enter something
read B

echo SB

echo "$B"

echo "The value of C is *SC*"

D=15

E="30"

F="expr S$SD + SE°
echo SF

F="expr SD+SE’
echo SF
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EuBeleia peraBAnTwV

O1 peTaPANTEC Kal o1 onoleC aAAayYeC Nou yivovTal o€
AQUTEC 10XUOUV POVO OTO NAQICIO TNG AVTIOTOIXNG
EKTENEONC

Kat’ e€aipeon, pia peraBAnTn nou dnUIOUPYEITAlI OTO
nAaiolo TNG eKTEAEONC A YMNOPEI va Yivel opatn OTO
nAaiolo piag ekteAeonc B, av n A dnuioupynoe Tnv B

M.x., opatoTnTa peraBAnTng Tou diadpacTikou shell
ueoa o€ script nou exteAeiTal peoa ano To shell

EVTOAN yia auTo €ival N export
Akupwon peTaBANTNG (OxI ePBEAEIAC) PE unset
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#!/bin/sh

echo "X is: S$SX"

X="hi from the script"
echo "X is: S$SX"

$ ./test.sh
X 1is:
X 1s: hi from the script
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S

S X = "hi from the shell"
S echo $X

hi from shell

$

$

S ./test.sh

X 1s:

X 1s: hi from the script
$

$
S echo S$X
hi from the shell

S

MpoypaupaTiopog 11 22

lalis@inf.uth.gr



$

S X = "hi from the shell"
S echo $X

hi from shell

$

$ export X

S ./test.sh

X 1s: hi from the shell
X 1s: hi from the script
$

$

S echo $X

hi from the shell

S
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S unset X

S echo $X avTi va dnuioupynOsi vea dlepyacia yia Tnv
/ EKTEANEON TOU Script, 01 EVTOAEC ekTeEAOUVTAI

3¢ LuEoa ano To nepiBailov Tou diadpacTikou shell

$ .| /test.sh

X“TS

X 1s: hi from the script

$

$

S echo S$X

hi from the script

$

S unset X
S echo S$X
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Ovoparta PeTafAnTwv

e O1 peTaPBANTEC UNOPEI VA EXOUV NEPINAOKA OVOUATA

o XpeialeTal npoooxn av BeEAoupe va cuvduaooupE
avagopeC o€ JeETaBANTEC UE AAAa strings

e [a va pnv npokuywouv anpoPAENTa anoTeAeoNaTa
oTnNV avaywyn piag avagopdc, n avapopa atnv
METABANTN WUNOPEi va Yivel JE $ {VAR NAME )
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#!/bin/sh

echo "What 1s your name?"
read X

echo "Hello S$X"

echo "Going to create a file called $X file"
touch $X file

echo "And this time, do i1t the right way"

echo "Going to create a file called ${X} file"
touch ${X} file

echo "And one more time, the really right way"

touch "S${X} file"
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Quotes, wildcards, escape characters

e H peyaAn guehiia nou unapyel oTnv EpUNVeId
Twv JETABANTWV, PePVEI EUKOAa Kal diagopa bugs

e To anoTeAeopa piac evroAng Ogv €ival Navra NPoPAveC
e [lpocoyxn oTnv xprnon quotes
e [lpocoyxn otnv xpnon wildcards

e [lpocoxn oTnVv XPnon I0IKWV XapakTnpwyv
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#!/bin/sh

echo "Hello World"
echo "Hello World"

echo "Hello * World"
echo Hello * World

echo Hello World
echo "Hello" World

echo Hello " " World
echo "Hello "*" World"
echo Hello "World"
echo Hello \"World\"
echo "Hello \"World\""

echo *.sh

echo "*.sh"

echo "A quote is \", backslash is \\, backtick is \ ."
echo "A few spaces are ; dollar is \S. \S$X 1is S$S{X}."
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A\OVIKEC EKPPATEIC

e EI101kO npoypappa test (N [) yia EAeyxouc nou
anaiTouv kATl Napanavw ano Hia apiOunTIKn oUyKpIon

e [laipvel wc Opioua Pia ekepacn Tnv onoia anoTiua
€ITE WS aAndn €ITe w¢ YPeudn

e To anoTeAeoua pnopei va cuvduacoTel 0TO NAQICIO HIAG
EUPUTEPNC AOYIKNG EKPPACNC

o XpnoiponoleiTal ouxva o€ OoueC O1akAadwaong
Kal o€ OOUEC enavaAnwngc
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#!/bin/sh
echo "Please enter something"

read X

[ "SX" —-1e "0" ] && echo "X is less than or equal to zero"
[ "SX" -ge "0" ] && echo "X is more than or equal to zero"
[ "SX" = "0" ] && echo "X is the string or number \"0O\""

[ "SX" = "hello" ] && echo "X matches the string \"hello\""
[ "SX" != "hello" ] && echo "X is not the string \"hello\""

[ -n "$X" ] && echo "X is of nonzero length"

[ —f "S$X" ] && echo "X is the path of a real file" || \
echo "No such file: SX"

[ -x "SX" ] && echo "X is the path of an executable file"

[ "S$X" -nt "/etc/passwd" ] && \
echo "X 1s a file which is newer than /etc/passwd"
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AlakAadwaoeIC

e 'Onwc Kal € Jia «Kavovikn» yA\wooa
npoypaupaTiopou, unapyel doun dlakAadwonc

e Aoun if-then-else-fi ONOU av N CuUVONKN
anoTiunBei og aAnBr TOTE ekTeAEITAl O KWOIKAC TOU
then, OIAPOPETIKA 0 KWOIKAC TOU else (av unapyel)
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#!/bin/sh
echo "Please say \"hello\""

read X
if [ "S$X" = "hello" ]
then
echo "Have a nice day!"
else
echo "You didn't say hello!"
fi
if [ "S$X" = "hello" ] ; then
echo "Have a nice day!"
else
echo "You didn't say hello!"
fi
if test "S$SX" = "hello"
then
echo "Have a nice day!"
else

echo "You didn't say hello!"
fi
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EnavaAnyeic

e Aoun for Onou o apiBuoC TwV ENAvVAANWEwWV
kaBopileTal pEow MIAc akoAoubiag — yiveral Hia
enavaAnyn yia kabe oToixeio TNG akohoubiag

e Aoun while OMOU O apIBUOC TWV ENAVAANWEWY
kaBopileTal NEOW MIAG ouVONKNG — YivovTal
£NAvAaANWEIC HEXPI N CUVONKN va Pnv 10XUEl
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#!/bin/sh

for i in hello 1 2 3 goodbye
do

echo "looping, and i is set to $i"
done

for 1 in hello 1 "*" 2 goodbye
do

echo "looping, and i is set to $i"
done

for 1 in hello 1 * 2 goodbye
do

echo "looping, and 1 is set to $i"
done
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#!/bin/sh

X=notbye
while [ "SX" != "bye" ]
do
echo "Please type something in
read X
echo "You typed: $X"
done
while
do
echo "Please type something
read X
echo "You typed: S$X"
if [ "S$X" = "bye" ]; then
break
fi

done

(bye to quit)"

(bye to quit)"
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#!/bin/sh
echo "Please type a file name"
read FNAME
while read L
do
echo "SL"
done < SFNAME
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[MapapeTpol

e 'Eva script naipvel opiopata/napapeTPouc, Onwc
aKpIBWC Kal Eva «Kavoviko»/cuuBaTiko Npoypapuda

e Ta opiouata npooneAalovTal peoa ano OlapopPEC
NPoKaBoPIOPEVEC METAPBANTEC

« $0 Ovopa Tou script

« $1 NPWTO OPICHA NOU £OWOE O XPNOTNC

« $2 OeUTEPO OPIOKA NOU EDWOE O XpNOTNG
« $@ OAa Ta opioupaTta pad

« S# apIBUOC OpIoPATWV
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#!/bin/sh

echo "I was called with $# parameters"
echo "My name is S$SO"

echo "My first parameter is S$1"

echo "My second parameter is $2"

echo "All parameters are $S@"

echo "Iterating over all parameters"

while [ "$#" -gt "O" ]
do
echo "\$1 1is S$1"
shift

done
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EEwTEPIKA NpoypapuaTa

e H ekTEAEON €EVOC NPOYPAUMATOC YIVETAl HEOA Ano
EexwploTn dlepyacia nou dnUIOUPYEITAl yiIa AuTO TO
oKOMoO — Onwc Yiveral kal oto d1adpaoTiko shell

e H TIPA €NIOTPOPRAC anodnkeUeTal TNV HETARANTA $?

e 2UVNOBWC OEIXVEI AV TO NPOYPAUMNA EKTEAECTNKE
eNITUXWC (kaTta oupBacn 0 = emiTuyia)

e Mg backtips ... To shell kaTaypagel kal ENICTPEPEI TA
dedopeva nou ypagovTtal ano Tnv evroAn oto (stdout)

e 'QoTe va pnopei va anobnkeuTtouv o€ pia JeTaBANTn
e EvalAakTikn ouvTa&n ival 1o $ (...)
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#!/bin/sh

while
do
echo "Please enter a command"
read C
if [ -z "SC" ],; then
break
fi
$C
if [ $? —-eqg "O" ]
then
echo "worked fine"
else
echo "something went wrong"
fi

echo "And once more but store output in a variable"
R="5C"
echo "And this is the output with proper formatting"
echo "SR"

done
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#!/bin/sh
echo "Please enter a path"
read P

echo "Please enter a file suffix, e.g., \"sh\""
read S

R="find $P -name "*.$S" -print  #store result
echo "SR"

while

do
echo "Please enter a string to use as a filter"
read Y

if [ -z "SY" ]
then
break
fi
echo "SR" | grep SY

done
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#!/bin/sh

echo "timing "$1" for $2 times"

TOT=0

USR=0 redirect/dup pipe stdout (previous
S¥5=U- stderr to stdout stderr) down the line

I=0 redirect/dup stdout for processing
\\to /dev/null (ignore)

while [ "$I" -1t "s$2" \

do

R=$( { time -p $1 ; }[2>&1]F /dev/null] awk 'NF{print $2}' )
L= (SR)
echo "total ${L[0]}, user S${L[1l]}, system ${L[2]}"

TOT=$( echo "STOT S${L[0]}" | awk '{ printf "%f", S$S1 + $2 }")
USR=S$ ( echo "SUSR S${L[1]1}" | awk '{ printf "%f", $1 + $2 }'")
SYS=$( echo "$SYS S{L[2]}" | awk '{ printf "Sf", $S1 + $2 }')
I="expr $I + 1°

done

TOT=$ (echo "STOT $2" | awk '{ printf "%f", S$1 / $2 }'")

USR=S$ (echo "SUSR $2" | awk '{ printf "$f", $1 / $2 }'")

SYS=S$ (echo "S$SYS $2" | awk '{ printf "&f", $1 / $2 }')

echo "and the averages are:"
echo "total $TOT, user SUSR, system $SSYS"
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2UVAPTNOEIC

e Mia ouvapTtnon dEXETAl TIC NAPANETPOUC TNG ONWG
akpIBw¢ To script dexeTal Ta dika Tou opiouaTa
e Mnopei va eNIoTPEWYEI ANOTEAEOUATA MEOW echo
Mnopei va €xel OIKEC TNC TOMNIKEC UETABANTEC
o OtV Eival opaTeC EKTOC TNC OUVAPTNONG
e KATAOTPEPOVTAl JETA TNV EKTEAEON TNC CUVAPTNONG
e O1 peTapBAnTEC Nou opilovTal oTo script €&w ano TIC
oUVapTNOEIC €ival OpaTeC KAl JEOA OTIC CUVAPTNOEIG
e av n ouvapTnon aA\a&el Tnv TiPn Touc, autn n ahAayn Ba
ival opatn kai apou ENIOTPEYEI N cuvapTNON
e Mnopei va €xel pNTN TIUN ENICTPOPNC HE return
e MouU 0 KaAwv pnopei va diaBacel HEGw TNG METABANTNC S 2
e ONWC KAl yia Kavovika npoypauuarta, Jovo £wc 255
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#!/bin/sh

myfuncl ()
{

echo $(($1 + $2))
}

myfunc?2 ()
{

X=$(($1 + $2))
}

X=10

myfuncl S$X 5
echo S$X

X=$ (myfuncl $X 5)
echo S$X

myfunc2 $X 5
echo $X

X=$ (myfunc2 S$X 5)
echo $X
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#!/bin/sh
squarel ()
{
echo $((S1 * $1))
}

square? ()
{

return $(($1 * $1))
}

while
do
echo "Enter a number:"
read X
Y=$ (squarel $X)
echo SY
square?2 $X
echo $°?
done
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