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AEITOUPYIKO 2UaTnua

o ATTOoTEAEITAI ATTO;

— Kernel (Mupnvag): MNpdypapua tTou
(POPTWVETAI KATA TNV _EKKivVNON,
TTAPAEVEI KATA TNV OIAPKEIN EKTEAEONG
Kal OIECAYEI ONUAVTIKEG AEITOUPYIEC VIa
TNV €0puBuN AelIroupyia, 1.X. dlaxeipion
diepyaciwy, pvnung, /0. Eivai
UTTEUOUVOG YIa TNV ETTIKOIVWVIA TWV
EQUPHOYWV UE TO UAIKG , n) oTroia yiveTay
paﬁos atrd €va oOUVOAO K)\ncswv (syste
calls

— 2uoTnua apxeiwv (File System) : TuRua
OTTOU OlayeIpiCeTal T APXEia
(ovopaTodoaia, Kataxwpenon, avakTnon S
KATT).

— [poypaupata (system commands,
utilities, Libraries) TTou €mMTPETTOUV O€
TTPOYPAMMATA EQAPHOYWYV TNV TTPOCBACN
OTIC POUTIVEG TOU TTUPNVA,

mm.X. Is, sed, awk, pthread.h,unistd.h

er progra
Us Mg ~— X\ Typical uses of



Monolithic vs Microkernel Linux

(e.g. see http://en.wikipedia.org/wiki/Monolithic_kernel)

Monolithic Kernel Microkernel "Hybrid kermnel"
based Operating System based Operating System based Operating System




Eicaywyn ato Unix

1960: Anuioupyia Tou Multics (MIT, General
Electrics, Bell Labs).

1969: O1 Thomson kai Ritchie oTta Bell Labs
dnuioupyouv 10 véo AZ Unics og assembly
yia To PDP-7, trou peta ovopadetal Unix!

1972: O1 Kerningham kai Ritchie oxedialouv
TNV YAwooa “The C Programming Language”
via 1o Unix ota Bell Labs

1973: To Unix ypdoetal o yhAwooa C.

1976 : To k€Aupog Bourne Shell (bsh)
avatrruooeTal otnV AT&T Kal ETTITPETTEI TNV
aAAnAeTTidOpaon ye Tov TTUprva Tou A.Z

1980s: To Unix eceAiooeTal. AlakpivovTal duo
olkoyéveliec a) To System Il & V kal To BSD
(a1rd TO Berkeley)




To PDP-7 (1965)




Eicaywyn oto UNIX

(Gnu) Linux yia PCs: ypa@etal To 1991 amd tov 21 eTwv PiAavdo
Linus Torvalds. Awpeav ye GNU license — (TTnyaiog KwdIKAG MEVEI
TTAvTa dWPEAV).

BSD Lite

— FreeBSD (1993, focus on PCs)

— NetBSD (1993, focus on portability)

— OpenBSD (1996, focus on security)

— Awpeav pe BSD license — (trpétrel va yivel acknowledge n ttnyn)

To Linux o€ KIivnTEG OUOKEUEG OTNPICETal O€ TTUP VA Linux Kal To
oTT0i0 KaTaokeudadetal atro Tov Andy Rubin

— To 2005 ayopdaletal amrd Tnv Google kai TrpowBeital péow Tou Open Handset
Alliance

[MapOAO TTOU gival avoIKTOU TTRYaiou KWOIKA Ol EQAPUOYEC /

OUOKEUEG Eival EUTTOPIKES
1 &




Eicaywyn ato UNIX
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To Aeitoupyiko cuoTnua UNIX

e To Unix utrtootnpilel TAUTOXPOVA TTOAAOUC XPrOTEC.
(Multi-User, Time Sharing).

« Kda0Be xpnoTtng MTTOPEI va eKTEAEI TQUTOXPOVA TTOAAG
mTpoypaupara. (Multi-Tasking).



|I010KTNOIa KOl AIKAIWPATO
[TpOC3aonc

KaBe xpriotng £xel Eva «AoyapIaouo» JE HOVadIKO
Ovopa (username) Kal JovadIKO KwOIKO (password).
(apxeio /etc/passwd).

KaBe Aoyapiaopog kabopilel Eva «Xwpo» OTToU O
xpNoTtng diartnpei Ta apxeia Tou (home directories).

To UNIX kaBopilel ouadec XpnOTWV TTOU AVNAKEI KABE
XpNoTne. (apxelo /etc/group)

[a va aAAGEel Evac xprioTng opdda TTPETTEI va ETTEUPEI O
QVAAUTNC TOU OUCTANATOC (Super-user n root).



Aoyaplacuogc XpnoTn

ATTOOUVOECN ATTO TO AOYapPIaCOUO

— Logout, exit, control + D
Ovopa xprnoTtn kalr cuvenuaTiko

— passwd yia aAAayry ouvOnuaTikou

KEAUPOC apXIKNG auvdeoncg

— $ bash --version

...GNU bash, version ..

Copyright (C) 2005 Free Software Foundation, Inc.

KaTtaAoyocg apeTtnpiac, 1.X. /home/userl



Aoun KaraAoywyv UNIX

« Aoun AVTEUTpGppéVOU A€vTpou

= \\

[etc Jusr /bin jsbm ;‘home /lib ;‘var /proc ...

N

/home/faculty /home/students
/home/faculty/cchrys /home/students/cs

» [lpootraBwvTacg va Kpathoel Ta TTavra atrAd, To UNIX petaxeipieTal
Ta TTAVTA WG KATAAOYoUC / pakéNoUC. Or KAaTAAoYo! TTEPIEXOUV:

- AANouU¢ KaTtaAdyoucg (UTToKATAAOYOUG).
- 2uvnn apxeia.
- EI0IKG apyeia



Aoun KaraAoywyv UNIX

/ P1{Iko¢ kataAoyog (root) oAOKANPOU TOU CUCTIHATOG
/root PAKeANOC root
/boot Apxeia TTou XpnoipgoTTolouvTal KATA TNV €KKivnon, TT.X. TO

EKTEAEOINO TOU MOVOAIBIKOU TTuprva Tou Linux e€ivar 10
“/boot/vmlinuz...”

/bin MeyaAo PEPOG TWV EVTIOAWYV, ONUAVTIKA EKTEAECIUO ApXEia
mm.X. shells, Is, grep, bash, mount, tar

/usr/bin NAIYOTEPO ONUAVTIKA EKTEAECIMATIOU XPNOIMOTIOIOUVTAI ATTO
TOV XpnoTtn 6mwg mysql, gnome, python, zip, gcc, find, du

/sbin XaunAou emimmedou  ekTeAEoiya, Tr.X. grub (bootloader),
fdisk, fsck, init, reboot, mount, tcpdump, iptables

fusr/sbin | yynhou emiredou ekteAéoipa, T.x. httpd, squid, sshd

fusr [MepiExel 0edouéva TToU OXETICOVTAI UE TOUG XPNOTEG, TI.X.
user binaries, eyypa@a, BIBAIOONKEC, ETTIKEPAAIDEC apXEiwV




Aoun KataAoywv UNIX

/lib KoivoxpnoTtec BiIBAI0BNAKeC (shared libraries) TTou yivovrtai
duvauika linked, 11.%x. n BIBAI0GNkN C oto UNIX: /lib/libc.so
dEveTal QUVANIKA PE TO EKTEAEOIMO Kal kernel modules

/dev 2UOKeUEG, T1.X. disk, cdrom, dvd, port, audio TTpocdaoiueg
WG apxeia

/home Aoyaplaouoi xpnoTtwy, 11.X. /home/staff/userl

[var Xwpog me dedopéva Tou aAAalouv ouyxva, .. logs,
emails, epyaciec o€ oupEg, T1.X. printer jobs

/proc Xwpog O1Tou «@aivovTal» TTANPOoQoPies (avoIKTA apxEia,
MVAMN, ...), YIO TIC EKTEAECIUEG DIEPYATiEC TT.X. TO cat
/proc/$$/status divel TTAnpoopicg yia Tnv diepyaaia Tou
KEAUQOUC TToU ekTeAEiTal. I/F o€ douég kernel.

letc Configuration files (inittab: processes started at system
bootup, fstab: file systems and their mount points)

/lost+found | files that it restores after a system crash




Aoun KaraAoywyv UNIX

/usr/local | “Locally” installed files. Locally-installed files go in
/usr/local/include, /usr/local/bin, /usr/local/lib, etc.). Used
for software packages installed from source, or software
not officially shipped with the distribution.

/usr/share | Architecture-independent data (icons, backgrounds,
documentation, terminfo, man pages, etc.).

Jusr/src Program source code. E.g. The Linux Kernel, source RPMs, etc.

/usr/X11R6 | The X Window Syst




Aoun KartaAoywv UNIX —

2. NUAVTIKA apXEia

[etc/passwd | [epiExel GAOUG TOUG XPNOTEC
[etc/group [TePIEXEI TIC OPADEC XPNOTWYV
/dev/lp YTT0OTHPIEN EKTUTTWTH

[dev/tty#

YTTooTRPIEN TEPUATIKAG 006VNC




[TAonynon otn Aoun KartaAoywv

cd (change AAN\QYN TPEXOVTOC KATAAOYOU
directory)

Ei1dikoi kataAoyol (uTTopouv va atoifaxBouv, 1.X. ../.. duo KaTdAoyol
TTAPATTIAVW ATTO TPEXWYV KATAAOYO)

/ KataAoyocg pila

TPEXWV KATAAOYOC

YOVIKOC KOTAAOYOGC

$HOME) 3 | kat@dAoyog agpeTnpiag




Aoun KaraAoywyv UNIX

5 Tuttwvel Ta apxeia / @akEAOUC OTOV UPIOTAUEVO KATAAOYO

(emAoyEGg -a, -, -r, -R, -t, -1)

Is-a | (all) Aciée kai Ta kpupa apxeia (apyilouv amro )

s - Long format
-rw-r--r-- 1 userl staff 123456 Jan 1 01:00 mydoc.tex

Is -r | AvrioTpo@n raéivounon

Is-R | Avadpouikd ag 0Aou¢ TOUC UTTOQPAKEAOUC

s -t Taéivounon ue Baon 1o xpOvo TPOTTOTTOINCNS

IS -i Tommwoe 1o (uovadiko) inode KABs apyeiou

1758427225 drwxr-x--- 2 userl staff 40 Jan 1 2010 abc




[TAonynon otn Aoun KartaAoywv

pwd n Eugavion atroAUTOU JOVOTTATIOU TPEXOVTOC KATAAOYOU
echo $PWD

ATTOAUTA PHOVOTTATIA LEKIVOUV QTTO TOV KATAAoYOo-pila (/) kal
epINauBavouv 6An Tn diadpour), .. /home/fstaff/userl/mydoc.tex

2XETIKA JOVOTTATIA CEKIVOUV OTTO TPEXWYV KATAAOYO, TT.X. ~/mydoc.tex

pushd <dir> | ZIrpwxVvel Eva kataAoyo <dir> gg pia ortoifa (stack, LIFO
gueue) Kal JETAKIVOUPOAOTE OTOV KaTtaAoyo <dir>

popd Byadlel Tnv kepaAn X atrd 1n oToiBa KAl JETAKIVOUUQOTE
OTO KATAAOyo <X>
dir n TTAPABETEI TO TTEPIEXOMUEVO TNG OTOIAC

pushd




Xwpoc¢ Aiokou kal Oplo Xpnong

du "EAgyx0¢ xpriong xwpou diokou og kilobytes yia kaBe
apxeio ) karaAoyo avadpopuika (disk usage)

du —c 2Uvowilel To TeEAIKO dBpoloua o€ bytes

du -S ExteAei avadpopikd aAAd TTapouaoiadel uovo 1o aBpoloua
TOU JEYEBOUC TOU KATAAOYOU (OXI TO NEYEBOC KABE eTTi
MEPOUG KATaAOYOU)

df =h n (human readable output) Acixvel TTO00G XwWpPOC (O€
df -k kilobytes) eival dilaBéoiuog oTo file system

guota —v | XpnOIMOTIOIEITAI £va 0pI0 XPHoNS yia va eAeyXOei o
d1a0£oiuoc xwpoc (display disk usage and limits)




2.UVOET O

EI10IKOG TUTTOC apxEiou TTOU TTEPIEXEI OEIKTN O KATTOIO APXEio 1 PAKEAO
(ouvtopeuon ota Windows), TrapéxovTag €101 ypriyopn TTpdécaon.

In filel file2 n Anuioupyei Eva okAnpo ouvdeopo (hard link).
link filel file2

H emmiAoyr) -s dnAwvel CUUBOAIKO oUVOECO
s —s filel file2 (symbolic link), Tr.X.
link —s filel file2

2KANPOG ouvdeopog (In, link): 'Eva apxeio (A kataAoyog) X pe yia
gEyypaen YETA-TTANPO@oPIWY (inode) TTou KATaypaQEl TIC AVA@QOPEC O
QuTo.

2 UMPBOAIKOC ouvdeouocg : 'Eva apxeio (i KATAAOYOG) ME TTOAAEG eyypPaPEC
META-TTANPOPOPIWY (Inodes) TTou KaTtaypagpouVv TIC ava@opEC O auTo.




2.UVOET O

1
filel.txt file2.txt filel.txt j——— file2.txt E

\ /N

“This is a hard link” “This is a symlink”




2.UVOEUEVOI XPNOTEC

users NioTa CUVOEDENEVWV XPNOTWYV

who NioTa ouvOEDEPEVWV XPNOTWV PE TTANPOYOPIEC
aT1Td TTOU £XOUV OUVOEDEi Kal TTOTE ouvdEBNKaV

whoami Eugavion ovouartog xpnotn

W NioTa CUVOEDEPEVWV XPNOTWYV Kal TI TPEXOUV

uptime [1000 XpOVOo TPEXEI TO CUCTNHA

date Eugavilel Tnv nuepounvia




Odnyiec Xpnoeic (Man Pages)

man command Eugavion odnyiwv xpnong evioAwy, 1.x. man Is

man —f command EmoTpépel TO Gvoua Tou TTPOYPAMMATOG JE MId
ouvTouN TTEPIYPAPI TNG EVTOANG

man —k keyword A EmoTpE@el OAeG TIG EVTOAEG, BIBAIOBNAKEG, KATT OTTOU

apropos keyword ep@aviceTal n Aecn KA€IOI.

Info command EvVaAAaKTIKO €yXEIPidIO XpiONG EVTOAWY CUCTAMOTOC
(GNU) ue 1T10 OAOKANPWHEVN TTEPIYPOADPH)

EvToAég TTAonynong: T.x man Is .”/” avadlntnon . “h” (help) kal HETG
“2” next window “w” prev window. “q” €€0d0¢

n X MAME
Is - list directory contents
man Is
SYNOP5IS c . : - - '
Is [OPTION]... [FILE] EEnyEL Mwe cuvTaooeTal N evioAn. O aykuheg elval ipoalpetikec. ! Otov
1  wom avadepstal ps kedoalalo ypappota sENyEiToL IMOpOKATW SVTOAR
DESCRIPTION PepsTal pE KED VPO Eny p ne

List information about the FILEs (the c
alphabetically if none of -cfuvSUX nor
Mandatory arguments to long opti

-a, —all
do not ignore entries starting with .

AvaAuTLER TEpLypadr] TG EVTOANG Kol
AN ALoTa e TOUC MOPOIETPOUE TNC




['eVIKEC EVTOAEC

echo word

Tuttwvel otnv 0846vn 10 dPICUA TTOU TTAIPVEI

grep <word> <filename>

TUTTWVEI TIG YPAMUPEG TWV APXEIWV TTOU
TTEPIEXOUV TOV OXNUATIONO (word)

which

Eugavilel 1o full path piag evroAng

whereis

EvToTriel TO EKTEAECIUO TOV TTNYAIO KWOIKA
Kal TN o€eAida yXEIPIOIOU YIQ PIa EVTOAN

find <path> <name>

Bpiokel apxeia ) KATAAOYoOUG JE TO OOCUEVO
Ovopa oT1o doopEvo<path>.

reset KaBapilel Tnv 086vn ( Ta diaypAagel eVvTEAWC)
clear KaBapilel Tnv 086vn (Ouw¢ dev Ta OB VEl)
history Eugavilel TO I0TOPIKO TWV EVTOAWV.

alias AnuIoOUpYEi YIa ocuvTOpOYypPaPia VIO PIa

EKQpaon.
m.x alias Is="ls -a"




EvToAn grep: EmmiAoyéc (Options)

— EmmAoyn —i (case-insensitive-match): Case-insensitive - ayvoei 10
OIAXWPIOHO KEPAAQiWV Kal JIKPWV YPAMMATWY

— EmAoyny —n (numeric-prefix): EKTUTTWVEI TNV apiBunon Twv YPauPwWY
oTnVv £€€000

— EmiAoyn —v (invert-match): Epgaviel Tig ypaupeg mou AEN
TaIPIACOUV PE TO TTPOTUTIO TTOU YWAXVOULE.

— EmiAoyn —w (word-match): Taipiagel TO TIPOTUTTO JE OAOKANPWUEVEG
AEEEIG (DEV TTEPIEXOUV TOUG XOPAKTAPES TNG TIUNAG TTEPIBAAAOVTOG
$IFS, n otroia €€’

OpIOMOU TTEPIEXEI TO newline/tab/space)

— EmiAoyn -l (latin-el) (flename-with-match): TUTrwoe povo Ta ovopara
TWV APXEIWV TTOU TTEPIEXOUV TO TTPOTUTTO TTOU WAXVOUUE



[Tapadelyua eVTOAWY
which — whereis — find

sh-4.3:$ which Is

/bin/ls

sh-4.3:$ whereis Is

Is: /bin/ls /usr/share/man/man1/ls.1.gz
sh-4.3:~$ find -name *.txt
./Desktop/example.txt
./Desktopl/file2.txt

./Desktop/.aou.txt



XeIpIouoc KataAoywv/Apxeiwv

mkdir directory _name

PTIAYVEI PAKEAO UE TXETIKO 1) ATTOAUTO LIOVOTTATI

rmdir directory_name

Alaypagel KEVO QAKENO

rmdir —rf
directory _name

Alaypa@PEl UTTOXPEWTIKA KAl avadPOMIKA TO
(PAKEAO

rm filename

Alaypagel apxeia

rm -i filename

(interactive) EpwTtnon yia emkUpwaon NG
dlaypa@nc (override) Tou target apyeiou

rm -r file or directory
name

Alaypagel KATAAOYOUG avadpoUIKa N apxeia

rm -f fllename

YT1roxpewvel Tn diaypagn (utrepioxUel TNG -i)
EVOG apxeiou.




XEIPIOPOC ApXEiWV

cat > filename

AéxeTal input atrd TRV 066vn Ta oTToIA
atrofnkevovTtal oTo apxeio filename.

cat filename

[MpoBAaAAoupe Ta TTEPIEXOMEVA EVOG apXEiOU

cat —n filename

[MpooBETEl apiBunon ypauuwy oTnv £€¢0d0 (OX!
OTO idI0 TO ApPXEIO).

cat filenamel filename?2

2UvEvwon apxeiwv (concatenate)

file flename

Avayvwpion TUTTOU apxEiou e Baon ta TTpwTa
bytes &1ToU TTEPIEXETAI JOVADIKK) aKOAouBia yia
KABe TUTTO apxeiou (magic number), TT.X.
directory, ASCII text, ASCII C program text, 1
executable (RISC S6000 V3.1)

head —n filename

Eugavilel 1iIc TTpwTeS N YpapuES (default 10)

taill —n filename

Eugavilel 11 TeAeuTaieg n ypauuEg (default 10)




XEIPIOPOC ApXEiWV

Cp <source> <target> Anuioupyei avtiypago apxeiou () KaTaAoyou)

Cp -1 <source> <target> | (interactive) Epwrnon yia emkUpwan 1NG
uTTEPKAAUWNCG (override) Tou target apxeiou

Cp -r <source> <target> | AvTIiypA®pel avadpouIKA KAl UTTOKATAAOYOUG

mv <source> <target> MeTa@opa apxeiwv o€ véa BEon | yeTovouaaoia

mv -i <source> <target> | (interactive) Epwrnon yia emKUpwon NG
uTTEPKAAUWNCG (override) Tou target apxeiou

mv -r <source> <target> | AvTiypa@el avadpouIKa KAl UTTOKATAAOYOUG




XEIPIOPOC ApXEiWV

uniq <source>

Aaipei dITTAG ouveEXOMEVA avTiypaga
YPAHHWY

unig —c <source>

(count) Epgavilel kal Tov apiBuo Twv
OITTAGTUTTWYV Ypaupwy, T1.X. 3ABC, ...

uniq —u <source>

(unique) TuTTWVEI JOVO TIC YPAPMES TTOU
epgavidovral yia @opa

sort <source>

Taglivounon Twv YPOUUWY apXEiou o€
aAQaBNTIK O€Ipa

sort -r <source>

Tacivounon o€ gBivouoa ocipa

sort -n <source>

Tacivounon Je ap1BunTikn ocipa

sort -k number <source>

Tacivounon e Baon tn otAAN #number




cut

Apaipel sections yia KAOe ypauun atro apxeEia .
XPNOIUOTTOIEiTAl JE EVA ) OAOUC TOUG TTAPAKATW TTOPAMETPOUC.

-b EmAEyel Ta Bytes a1rd kGBe ypapun

-C ETTIAEYEI TOUC XOPAKTAPES ATTO KABE ypauun

-f EmA&yel Tedia atrd KABe ypauun

-d avTIKaBI0Td TO tab pe aAAOUC XOPOKTAPEG.
[1.X ME KEVO




cut

[Mapadeiyuara:

cut —c3 filel.txt

Eugavidel uovo Tov TPITO XapaKTripa o€
KABe ypauun.

cut —f3 filel.txt

Eugavilel 1o TpiTo TTEdIO (AEEN) O€ KAOE
YPOUUN. AOUAEUEI EPOCOV TO KEIUEVO EXEI
KEVO = Tab.

cut —f3 —d “:" file1.txt

Eugavilel 1o TpiTo TTEdIO (AEEN) O€ KAOE
ypauun. XpAon —d yia va avTIKaTaoTHOEl
TO tab pe avw KATW TEAEIQ.

cut —f1-3, 5-6 —d “ “
filel.txt

Eugavilel To TTpwTo -TPITO TTEdIO (AECN) KAl
TO TTEUTITO —EKTO TTEDIO (AECN) O€ KABE
ypaupn. Xpron —d yia va avTIKOTOO T OEl
TO tab pe Kevo.




sed — Baolkoi XapaKTNpEeG

XpnoigoTtrolgital oav stream editor. EmTpEtrel va kavoupe filter
Kal dAAQyYEC OTO KEiPEVO.

* Taipiddel TNV avTioToIXia TTOU AKOAOUOEI

AVTIOTOIXEI OTTOIOOATTOTE XAPOAKTHPA,
OUMTTEPIAQUPBAVOPEVNG PIOG VEAS YPOUMNAG

A Taipidlel atrd TNV apxn MIAG YPARKAS

$ Taipialel atrd TNV TEAOG MIAG YPAPMNG

Aev emTPETTOVTAI DIEUBUVOEIC UE QUTHV TNV EVTOAN)

\+ O1we Kal To aoTEPAK! , aAAG Taipidel éva i
TTEPICOOTEPOQ.

\? Omwcg Kal To aoTePAKI , aAAG Taipiader povo 10 0 Ry
MOvo éva.

\n AVTIOTOIXEI pia vEa ypauun.




sed —select Lines

number EmAgyel pia ypappn

first,last ETAEYEl pia ypauun atro €wc.

$ 2.€ METAPEPEI OTNV TEAEUTAIA YPAUUI) TOU
KEIMEVOU.

[regexp/ ETAEyel oTTOIAOATTOTE YPAUUN N OTToId
TaIPIACE! JE TNV AEEN TTOU EXETE YPAWYEI

Iregexpll EmAEyel oTTOIAdNATIOTE YPAMUN N OTTOIx

TaIPIACEl JE TNV AEEN TTOU EXETE YPAWYEI EITE UE
MIKPQ EiTE e KEPAAQiIa ypappaTa

Iregexp/M EiAEyel TTOANEC ypaupég (M) ol oTToieg
TAIPIACOUV PE TNV AEEN TTOU EXETE YPAWEI




sed & sed —s

-e script n

expression=script

[MpOCOETEI OTO KEIMEVO OTIC EVTOAEC TTOU
TTPOKEITAI VO EKTEAECTOUV.

-f script-file, -

[MpooBETEl TTEPIEXOMEVA ATTO £VA APXEIO

[1.X cat input.txt | sed -e 's/a/A/g' -e 's/b/B/g'
sed -e 's/a/A/g' -e 's/b/B/g' < input.txt

[1.X sed -f script.sed input.txt > output.txt

-S
‘s/regexp/replacem
ent/flags’.

E¢etacer UslseU0YaUUG GU Ugclie e editor (vi)

g Kavel avTikatdotaon o€ OAEC TIC AECEIC, OXI
MOVO OTO TTPWTO
number Kavel avTikatdotaon Kata TTepiTrTwon




sed — examples

KavTte avTikatadotaon OAEG TIC eupavioelg TNG ppaong “hello’ aro apxeio
file1.txt amro tn ppaon bye', aAAd uovo oric ypoauuéc arro 1 uéxpr kai 10.

- sed '1,10s/hello/byel/g’ file1.txt

Kavte avtikataotaon OAeg TIC eygavioelg TnG epdong 'hills' ato apyeio
file2.txt pe TN Ppdon 'mountains', aAAd pévo ata blocks ypappwv GU € “269
TTOU EEKIVOUV HE ADEIN YPOAMMA KAl TEAEIWVOUV JE HIA YPOAUUN N OTToid
CEKIVA JE TOUG XapakTipes END

— sed '/*$/,/"END/s/hills/mountains/g’ file2.txt (called s/// command)

KavTte avTikatadotaon OAEG TIC eupavioelg TG paong ‘/usr/local’ oro apyeio
file3.txt aro n ppaaon 'fusr'.
sed 's:/usr/local:/usr:g' file3.txt

AvTIKaTOOTAOTE OTO apXEio filel.txt oe KABe ypauun TNV TPITN EMPAVION TNG
@epaong ‘linux ' ye ‘Linux' og OAEC TIC YPAUMPEG TTOU CEKIVOUV PE TN ppdAon
Aug’

sed ’/*Aug/s/linux /Linux /3’ file1.txt



sed - examples

5. Aedouevou Tou apxeiou file3.txt dnuioupynoTe 1o apxeio filel.txt To otroio
gival 1o id10 pe 1o file3.txt, aAAG KABE ypapur Tou CeKIva e TN ¢paon 'The
user said: . Xpnon sed:

- sed 's/.*/The user said: &/ file3.txt > file1.txt
- sed 's/*The user said: &/ file3.txt > file1.txt
6. EKTUTTWOTE TO TTEPIEXOMEVA TOU apXEiou file2.txt otnv 080vn, TOTTOBETWVTAC
TTAPEVOETEIC YUPW aTTO TOUG apIOuoUc.
- cat file1.txt | sed 's/[0-9][0-9]*/(&)/g‘
- cat file1.txt | sed 's/[0-9]\+/(&)/g*
7. Na ektuttwoetre MONO T11¢ ypapuég Tou apxeiou file3.txt TTou TTEPIEXOUV KA
ap1Buo.
— sed -n '/[0-9][0-9]*/p' < file3.txt
— sed -n '/[0-9]\+/p’ < file3.txt



AWK

H awk diaBadel input pia ypapun KA0e @opd Kal yia KA0e ypapun
ggeTadeTal To KAOe pattern {exwploTd.
1. TumtwoTe Ta TTEPIEXOPEVA TOU apXeiou marks.txt

— awk {print} marks.txt marks.txt
1) maria maths 70

2. TuttwoTe TV 3, 4 0TAAN TOU apxEiou marks.txt. 2) kostas informatics 90
H ammréoTaon yetagu Toug va gival 6o €va tab. 3) john programming 50
— awk {print $3 "\t" $4}' marks.txt 4) anna programming 70

3. TUTTWOTE POU TIG KEVEC YPAUMEG TOU apxeiou marks.tx
—  awk '/"$/{print}’ marks.txt marks2.txt
) ] ) ] 1:George:maths:50
4. TuTtwOoTE OAEG TIC OTAAEG TTOU TTEPIEXOUV TO A 2-Kathrin:informatics:60
— awk '/k/{print}' marks.txt

5. TutmmwoTe TNV Tpitn oTAAN Tou apxeiou marks2.txt , dTou KABe TTEDIO
dlaxwpileTal ye .
— awk -F ":" {print $2}° marks.txt



XEIPIOPOC ApXEiWV

more filename Eugdvion Tou apxeiou oeAida-oeAida atnv 08ovn

more —=s filename (suppress) 2ZUPTITUOOEI TTOANEG KEVEC YPAMNMES

less filename O1rwg Kal n more aAAd eTTITPETTEI KAl TNV PETAKIVNON
TTPOG TA TTICW O€ £va apxEio (BeAdKIa)

METOKIVIOEIC KOTA TNV EKTEAECN TNG More: spacebar: erouevn oeAidaq,
enter: ETTOMEVN YPAMMA, : TEPUATIONOG

wc filename Aivel TOV apIOUO TwV YPANHWY, AECEWV Kal
XAPAKTAPWYV EVOC apxEiou

wc -l filename Aivel Tov apIiBuo TwV YpauPWwY VOGS apXEiou

wc —w filename Aivel Tov apiBuo Twv AECewv EVOC apxEiou

wc —c filename Aivel TOV apIiBuo TwV XOPAKTAPWY EVOC apXEiou

diff filename1l filename?2 | Tuttwvel TIC dlIaPopPEC TwV dUO apxEiwv




ATToouuTtrieon ApXeiwyv

Zip

2upuTrieon apyxeiwv. M.x. zip files.zip filel.txt file2.txt.
unzip AtrooupTtrieon apyeiou. N.x. unzip files.zip

gzip

2UpTTiEoNn apxeiou (kataAngn .gz). I'.x. gzip filel.txt
gzip —d ATTOOUMTTIECN QPXEIWV

gzIip —r  ZUMTTiEON OAWV TWV APXEIWV TTOU UTTAPYXOUV OE
Eva KaTtaAoyo.

bzip2 ZupTtrieon apxeiwv (TTpoékTaon .bz2)

tar

2UUTTiEON QAKEAOU N TTOAAWV apXEiwv, dlaTNPWVTAG
TTANpo@opiec Tou filesystem (user, permissions, dates,
directory structures)

tar -cvf file.tara b Anuioupyei 1o file.tar amrd Ta a kai b
tar -xvf file.tar E¢ayel 6Aa Ta apxeia arro To file.tar




s —]|

- rw--—-—---- 2 user wusergroup 42117 Jun 29 14:11 title.txt
drwx------ 3 user usergroup 512 Apr 2 8:30 directoryl
—~YWXr-x 1 user usergroup 371 May 4 22:23 test.c

1 1 | 1 1 1 |

H Tpwtn 6£0n dnAWVEl TOV TUTTO TOU OPXEIOU.

O1 1p€i¢ eTTOUEVEC ONAWVOUV T JIKAIWMPATA TOU IDIOKTATN (User) JE TNV
ocIpA rwx

O1 1p€IC ETTOUEVEC TO D10 yIa TNV OuAda (group) Tou IDIOKTATN

ol yia Toug aAAoucg (others)




s —]|

—rw—-—--—-—-—-- 1 user usergroup 42117 Jun 29 14:11 title.txt

drwx------ 3 user usergroup 512 Apr 2 8:30 directoryl

—~rWXr-x 1 user usergroup 371 May 4 22:23 test.c
Ovopa ouddag

EUQAVION TPOTTOTTOINONG TNG NMEPOMNVIAG, WPAG.




TuTTol apxeiwv

XagaOnngao | AgiOneo TOTTVIT agpeivr

- ATTAG apxela (txt, shell scripts)

d dakeAoC

b Eidika apxeia (DVD, CDROM, DISK)

I 2.UVOEONOG

C Ei1dikd apxeio (terminals, printers, networks)
S Socket




Aikaiwpuata [Npooaonc -
EvToAn chmod

« H evroAr) chmod aAAadlel Ta dikaiwpaTa TTPpocacng o€ €TTITTEdO
xpnoTn(user), opadag XpnoTwy (group) Kai 10 GUVOAO TWV XPNOTWV
(others) ue duo TpPOTTOUG.

chmod

OKTadIKA HOP®H 2UUBOAIKN popen




Aikaiwpuata [Npooaoncg - OKTadIkn
HOP®r)

ra user

w2 group

x 1 others
Nn.X r wx rw - r wx
4 21 4 2 0 4 00
User Group Others

~ [

chmod 764 filename




Aikaiwpuata [Npooaoncg - OKTadIkn
HOP®r)

root:/home/user# Is -l test.txt
-rw-r--rwx 1 user root 4096 Jan 30 19:38 test.txt

* AANayn Twv OIKAIWUATWY TTPOCACNG £TCI WOTE O
IOIOKTATNG VA £XEI OAQ TA OIKAIWHATA, N OPAOA XPNOTWV
va PTTOpEl va ypagel Kal va olafadel kal OAol ol
UTTOAOITTOI VA UNV €XOUV Kaveéva dIKaiwua

(rwx|rw-]|--):
root:/home/user# chmod 760 test.txt
root:/home/user# |s -l test.txt
-rwxrw---- 1 user root 4096 Jan 30 19:38 test.txt



Aikaiwparta Npoopaoncg -
2UMBOAIKN popen

chmod who operation permissions filename

AN

u user + TTPOCBeON r read
g group - aPaipeon W write
o others X execute
Nn.X r'w X rw - fo
User Group Others

N |7

chmod u+rwx, g+rw-x, o+r-wx filename




[Tapadeiyua — 2UPPOAIKN popen

root:/nome/user# Is -l test.txt

-rw-r--r-- 1 user staff4096 Jan 30 19:38 test.txt

* AAN\ayn Twv SIKAIWPATWY TTPOCRACNS £T01 WOTE OAOI VA UTTOPOUV
va 10 d1aBalouv Kail va To EKTEAOUV Kal HOVO O I01I0KTATNG KAl
N OMNAda va PTTOPOUV va YPAPouv O auTo (rwx|rwx|r-x):

root:/nhome/user# chmod a+rx, ug+w test.txt

root:/nome/user# Is -l test.txt

-rwxrwxr-x 1 user staff 4096 Jan 30 19:38 test.txt

* A@aipeon dIKAIWPATWY ATTO TO group

root:/home/user# chmod o-rwx test.txt



Aikaiwparta [Npdéoaonc —
EvioAn chown / chgrp

EvroArl chmod aAAGlel To kaBeoTwC 1I010KTNOIAC EVOG apXeEiou / pakEAou
— Apxeia 2 chmod 700 filel.txt
— ®akéAoug 2> chmod -R 700 directoryl
EvtoAry chgrp aAAadlel To group evog apyeiou / pakEAOU
— Apxeia - chgrp groupname filel
- @akéloug =2 chgrp -R groupname filel
EvroAn chown aAAGlel Tov owner evog apxeiou
— Apxeia 2 chown username filel
— ®akéAoug 2 chown —R username directoryl
EvToAr) chown aAAGlel TQuTOXpOVa TOV OWNer Kal TO group evog apyeEiou
— Apxeia - chown username:groupname filel

— QPakEAoug 2 chown —R username:groupname directoryl



Aikaiwparta [Npdéoaonc —
EvToAn umask

XPNOIUOTTOIEITAl IO VA TTPOCOIOPIcEl TA DIKAIWMUATA TTPIV
dnuIoupynBei To apxeio N pakehoc. Octal representations:

Nno permissions

umask digit | File permissions Directory permissions
0 rw rwx

1 rw rw

2 r X

3 r r

4 W WX

5 W W

6 X X

-

No permissions

More info: https://www.computerhope.com/unix/uumask.htm



https://www.computerhope.com/unix/uumask.htm

Aikaiwparta [Npdéoaonc —
EvToAn umask

— umask : dgixvel Ta default dikaiwuara

— umask —S: d¢iyxvel Ta default dikaiwparta pe oUPBOAaQ.

— YTToAoYIONOG yia @akeEAouc 0777 kal yia apxeia 0666
[MNapdadeiyua:

- Apxeia—-> umask 022 . 2Znuaivel o1 Ta apxeia Ba £€xouv 644
permissions (666 — 022).

- Gakelouc 2 umask 022. Znuaivel 611 ol pAakeAol Ba £xouv
755 permissions(777 — 022).



Ei101kol XapaKTNPEG
AiTAa(""): XpnoiyoTtrolouvrai yia va diatnperoouV TOUG
XOPOKTAPES, EKTOC av uttapxel $ (dollar sign).
— MNapadsiyua. bash-3.1$ echo "$HOME"
/home/faculty/dzeina

Mova(‘ °): XpnaoipotrolouvTal yia va diatnpRoouV Toug
XOPOAKTIPEG TTOU EUTTEPIKAEIOVTAI OE HOVA EICAYWYIKA WG Eival.

— Mapadeiyua: bash-3.1$ echo 'SHOME’
SHOME

* 1 AvTIKaBI10TG OTTOI00TTOTE CUVOAO XAPOKTHPWY OTO OVOUQ £VOG OpXEiou.

— Mapadeiyua 1: Is gn*.txt cugavilel OAa Ta ovOuATA TWV APXEIWY TOU
TPEXOVTOG KATAAGYou TTou apyxifouv atrd gn Kail TEAEIWVouV o€ .txt
T.X: gnuplot.txt, gneez.txt

— Mapadsiyua2: rm *.c diaypdel Ta apxeia C

H TeAegia . : Bpiokel oToI0VOATTOTE XAPOAKTHPA.

— Mapadesiyua : grep ‘he.’ filel.txt ©a pacer 3 xapakTipeg OTTOU O
TPITOC Oa gival OTTOI0CONTIOTE KAl B TAIPIACEI JE TOUC DUO TTPWTOUG.



Peuuata Eicodou/Ecodou

Av éva TTPOYPAUMO TREXEI, TRIO TTPOKOBOPICUEVA apXEia AvVTIOTOIXOUV

stdin Peupa e106d0ou (default: TTANKTPOAGYIO)

stdout | Peupa €€6dou (default: 086vn)

stderr | PeUuua €€6dou diayvwaoTIKwy unvuuatwy (default: 086vn)

XpAon teAecTwyv yia diaacua, ypdwiuo Kai erTiouvayn 0edouEVWV

< AvakaTteuBuvan €10000u atrd apxeio (TTPETTEN va UTTAPXEI)
T.X mail user@example.gr < to_do.txt

> AvakaTteuBuvan €¢odou o€ apxeio. Av 1o apxeio dev
UTTAPXEI, TOTE DNUIOUPYEITAI, AANIWG YPAPETAI TTAVW ATTO TO
UTTapXwv, T1.X, Is test/ /bin/DoesNotExist > test/ErrorOutput

>> AvakaTteuBuvan €¢odou Kkal eTicuvayn OEOONEVWY O€
apxe€io. Av To apxeio dev UTTAPXEI, TOTE dNMUIOUPYEITAl,
aAAIWG ouvexiCel OTO UTTAPXWV, TT.X.

Jfoo <inl >> out2 >> ErrorFile



mailto:user@example.gr

AloxEteuan/2wAnvwon

2TNV €VTOAN OIOXETEUONC N £C000C KUAG aTTO apICTEPA OTa DECIA

| Aioxéreuon (pipe) emTPETTEI TN OUVOECN TNG £COO0U £VOG
TTPOYPAUMATOC OTNV €i0000 £VOC AAAoU, TT.X. IS test | wc,
sort test-unig.test | unig

MTTOPOUE VO EXOUME TTEPICOOTEPES ATTO IO DIOXETEUON OE
KABE evTOAn, T1.%. sort example.txt| uniq | wec (Tagivouei 1o
apxeEio, METQ agalpei Ta JITTAG avTiypa@a Kal 0TO TEAOC
EKOETEI TOV APIOUO TWV YPANMWY, AECEWV KAl XOPOKTIPWV)
MTTOPOUME VO €XOUPE TAUTOXPOVA avaKATEUBUVON apXEiwv
Kal d1oXETEUON, TT.X. sort < test > ErrorOutput | uniq > Output




‘EAgyxocC Alepyaoiwy

Alepyacoia: ‘Eva TTpOypappa UTTO EKTEAEDN.

H ekTEAEON EVTOAWYV Kal TTPOYPOAUMATWY TTPOCOETEI DIEPYATiEC OTO
ouoTnua, 1r.X., KABe (UTTd-)KEAUPOC gival yia diepyaoia

Ava madoa oTiyur) oto UNIX ekteAouvTtal TTOANQTTAEC Digpyaaieg (Ox!
KAT avAyKn EVEPYEQ).

KaBe digpyacoia avayvwpiletal atrd Tov TTUprva Je 1o Process

|Dentifier (PID) ap1Bud 1Tou avariBetal Karta tnv dnuioupyia piag
dlepyaaiac.



‘EAgyxocC Alepyaoiwy

PS Eugpdvion Twv dIEpyaciwy TTOU TPEXOUV OTO
ouoTnua

ps —ef Eugpdvion 6Awv Twv dIEpYaCIWY TTOU
TPEXOUV OTO oUCTNUA

top Eu@avion Twyv dIEpyaciwy TTOU TPEXOUV OTO
ouoTtnua (TrePIcoOTEPES TTANP.)

kill -9 pid oKOTWHA TG Oligpyaaiag pe pid pid

killall processname

OKOTWWHA TNG dIEpyaaiac Je Gvoua proc




‘EAgyxocC Aiepyaoiwy
H evioAn ps

sh-4.3:5 ps

PID TTY TIME CMD
1387 pts/2 00:00:00 bash
2273 pts/2 00:00:00 ps

sh-4.3:5 ps -ef | head

UID

root
root
root
root
root
root
root
root
root

PID PPIDJC STIME TTY TIME CMD
1 0 J015:06 ? 00:00:01 /shin/init splash
2 0 0 139:06 ? 00:00:00 [kthreadd]
4 2 0 139:06 ? 00:00:00 [kworker/0:0H]
6 2 0 139:06 ? 00:00:00 [ksoftirgd,/0]
7 2 0 13:06 ? 00:00:00 [rcu_sched]
8 2 0 19:06 ? 00:00:00 [r-:u_bh]

OAec oL Siepyaoiec «ysvviouvTaws amd tnv Init n
omolat £xeL PID 1. Kabs Siepyaoia £xsL eva PID Ko
eva PPID.




‘EAgyxocC Aiepyaoiwy
H evToAn top

H evtoAn top gpdavilel Tic 30 Siepyaoles TOU GUOTHOTOC
avovEwvVoVTac meplodikd minpodoplec.

top - 20:08:52 up 1:02, 1 user, load average: 0,07, 0,12, 0,09

Tasks: 165 total, 1 running, 164 sleeping, O stopped, 0 zombie

%Cpuls): 8,3 us, 0,7 sy, 0,0 ni, 50,8 id, 0,0 wa, 0,0 hi, 0,05si, 0,05t

KiB Mem : 1013756 total, 149812 free, 596948 used, 266996 buff/cache
KiB Swap: 10456524 total, 1032500 free, 13624 used. 248056 avail Mem

PID USER PR NI VIRT RES SHR 5 %CPU %eMEM TIME+ COMMAND
1341 wser 20 0 365244 83324 6884 5 6,7 0,8 0:01.25 jbus-daemon
1881 wser 20 0 673030 38148 285505 6,7 3,8 (:05.16 gnome-terminal-
1 root 20 0 119868 4448 3116
root 20 0O 0 0 0
root 0-20 0 0 0

root 20 0 O | Physical memory IOEJ ksoftirgd/0
root 20 0 O 74 rcu_sched

root 20 O I I 0:00.00 rcu_bh

Status of process.
S5=sleep, R=running, Z=zombie

CO =] @ P I

virtual memory




‘EAeyxoc¢ Aiepyaciwy
Foreground - Background

command ekTeAei TN diepyaoia oTo foreground

command & ekTeAEI TNV digpyaoia oto background

jobs Eugavilel OAe¢C TIC dlEpyATies TTOU €ival OTO
background

ctr +Z Badlel Tnv digpyaacia o€ katdoTaon
background (avaoToAr diepyaaciag)

ctr+c TepuaTifel pia digpyaaia TTou ival o€
katadoTtaon foreground (diakoTrr) diEpyaaciag)

ctr + D ‘E¢odog

%n XpNoIUOTToIoUKE TO % YIa VO ava@EPOUE
TOV apIBuO TNG digpyaaiag

bg Etrava@opd epyaciag oto background

ig

Etravagopd epyaciag oto foreground




‘EAgyxoc Algepyaoiwv

Foreground - Background

sh-4.3:$ firefox &

[1] 2652
sh-4.3:% jobs
[1]+ Running
sh-4.3:$ ps
PID TTY

2642 pts/4 00:00:00 bash | ocuoTnua (ps)

ExTéAeon diepyaoiag oto Background

Eu@avion diepyaciwy TTou Bpiokovtal oTo
firefox & | Background (jobs)

TIME CMD Eugavion digpyaciwyv TToU TPEXOUV OTO

2778 pts/4  00:00:03 firefox
2896 pts/4 00:00:00 ps

sh-4.3:$ fg %1
firefox

4

[1]+ Stopped
sh-4.3:$ jobs
[1]+ Stopped
sh-4.3:$ fg %1
firefox

AC

Eu@avion diepyaaciag firefox oto fg pe Tov apiOuo
diepyaciac (%1) . 2tn ouveExela Badoupe Tnv diepyaacia ¢ava
o010 bg (ctr +2)

firefox

firefox

Eu@avion diepyaaciag firefox oto fg pe Tov apiBud digpyaaoiag
(%1) . ZTn ouvéxela KAvouue TepUaTIoONO Tnv diepyaacia (ctr +C).




AMec EvToAec UNIX
(H evroAn mail)

t, epdavi{oOUE TO TPEXOV UNVULAL.

N, KAVOULE TPEXOV TO ETIOUEVO HAVUHA KoL TO EUdavVi{OUE.

+, KAVOULLE TPEXOV TO ETMOUEVO MAVUHO KAl TO Epdaviloue.

-, KAVOULE TPEXOV TO TTPONYOUUEVO HAVU A Kal TOo epdaviloue.
h, epdavidovpe Eava tn AloTo LNVUHATWV.

d, StaypAddoUuE TO TPEXOV HAVULAL.

R, QmOVIAE OTOV OMTOCTOAEQL.

I, OTIOVTALE OTOV ATTOCTOAEA KOl 6 OAOUG TOUG TIOLPOAATITEG.

-A attach éva apyeio



2uoTnuaTa Apxeiwv - Unix

« XEIPIOPOC APXEIWV KAl PAKEAWV, TT.X.
— Noyaplaopocg xpnotn (logout,exit, passwd).
— [TAonynon (cd, Is, pwd, pushd, popd).
— Xwpocg diokou (du, df).

— 0U§J'ITI'£OT] (zip, gzip, bzip2, unzip, gunzip, bunzip2,
tar).

— guvodeapol, T1.X. oudBoAikoi/okAnpoi (In).

— Alayeipion @akeAwv (mkdir, rmdir, rm —r ).

— Alayeipion apyeiwv (cat > filename, cp, mv, rm, file,
head, tail, cat, more, wc, sort, uniq).

— Pevpara eilc6dou/ecodou (stdin, stdout, stderr),
Aloxéteuon/ZwAnvwaon (piping)



Alagpopec EvToAéc Unix

— [1Anpowopicg evioAwv/ypnotwy (man, apropos, find,
whereis, info, help, users, who, whoami, finger, w,
date, uptime ...).

— Alagopec (echo, grep, delete, clear, history).
— Alayeipion dikaiwpaTtwy (Is —l, chmod, chown, chgrp).
— 'EAgyyoc¢ digpyaaiwv (ps, top, kill, killall).
— AAAeG evToAEg (mail).



