EMA232 — MpoypapUOTLOTIKEC
TexVIKEC KalL Epyaleia

Epyohetor UNIX I (Kepohoua 1-4 & 7, DAS-2ED)
Tunua FNANpopopkne, Maveriotnuo Kuttpou

http://www.cs.ucy.ac.cy/courses/EPL232

University of Cyprus
Dr. Andreas Aristidou a.aristidou@ieee.org


http://www.cs.ucy.ac.cy/courses/EPL232

Meplexopevo ALaAeENC

» EAcyyoc Atepyaoiwyv (jobs, ps, fg, bg, kill, top),

* Eupeon Apxeiwv kat Mpoypauuatwv (which, whereis, find, exec,
xargs),

* EvtoAéc UNIX (alias, cut, tr, tee, mail, comm, diff, crontab).
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'EAgyxOC AlepyaoLwv

* Alepyacia: Eav To mpoypappa eival UTIO EKTEAEON

* H ektéAeon eVTOAWV KOl TIPOYPOUUATWY TIPOOCBOETEL BLEPYAOLEC OTO
cvoTNnuA.
* M.x., kB (UTO-)kEALDOC elval pa Slepyaoia
e Ava taoa otiypn oto UNIX exktedovvtal moAAAAEG SLepyaoiec (O)L
KOT OWVAYKN EVEPYEC).
* Kabe dlepyaoia avayvwplletal ano tov mupnva e to Process
IDentifier (PID) apBu0 mou avatiBetat katd tnv Snuioupyia pLog

dlepyaoioc.

University of Cyprus
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'EAgyxOC AlepyaoLwv

University of Cyprus

/% Windows Task Mana

File Options View Help

| Applications | Processes |5ervices I Performance INetworking | Users |

=)

=
Image Mame

SOLAGENT.EXE
sqlservr.exe

- ssH-agenE.exe %2

Ssms.exe *32
sublime_text.exe
svchost.exe
svchost.exe
svchost.exe
svchost.exe
svchost.exe
svchost.exe
svchost.exe
svchost.exe
svchost.exe
svchost.exe
svchost.exe
svchost.exe
svchost.exe
svchost.exe
svchost.exe
synergyd.exe
System
System Idle Process
taskeng.exe
taskhost.exe

PID User Name CPU  Memoary (...
21152 50LAgentSSOQL2012ENTERPRIS 00 1,912K
18300 M3S5QLSSQL 2012ENTERPRIS oo 355,820K
Tiooe jonaman.nu o T2

10932 jonathan.hu [lu} 113,404 K
11540  jonathan.hu [uu} 108,975 K
516 METWORK SERVICE oo 10,904 K
1004 SYSTEM 0o 5,968 K
1164 LOCAL SERVICE 0o 17,236 K
1208 SYSTEM oo 490,116 K
1232 LOCAL SERVICE oo 40,460 K
1256 SYSTEM 0o 47,312K
1372 SYSTEM 0o 8,080 K
1572 METWORK SERVICE oo 34,160 K
1984 LOCAL SERVICE oo 12,152K
2016 LOCAL SERVICE 0o 9,488 K
2564 SYSTEM 0o 8,136 K
2728 LOCAL SERVICE oo 1,592K
3024 LOCAL SERVICE oo 2,336 K
3052 LOCAL SERVICE 0o 2,132K
3360 METWORK SERVICE 0o 2,096 K
1876 SYSTEM oo 2,280 K
4 SYSTEM 01 292K
1] SYSTEM 89 24K
1752 SYSTEM 0o 2,436 K
3638 jonathan.hu [lu} 9,876 K

Description

SQLAGENT - 5QL Server Agent
S0L Server Windows NT - 64 Bit
seh-agent.exe

SQL Server Management Studio
Sublime Text

Host Process for Windows Services
Host Process for Windows Services
Host Process for Windows Services
Host Process for Windows Services
Host Process for Windows Services
Host Process for Windows Services
Host Process for Windows Services
Host Process for Windows Services
Host Process for Windows Services
Host Process for Windows Services
Host Process for Windows Services
Host Process for Windows Services
Host Process for Windows Services
Host Process for Windows Services
Host Process for Windows Services
synergyd.exe

MT Kernel & System

Percentage of time the processor is idle

Task Scheduler Engine
Host Process for Windows Tasks

m

<

mn

| k

Show processes from all users

Processes: 196

CPU Usage: 11%

Physical Memory: 79%
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'EAeyxoc Atepyaowwyv (H evtoAn ps)

* MaBaivovtac nolec dlepyaociec TpEXOLV

* EvtoAn ps (process status)
* TUTIWVEL pLa Alota amo oAec tic ditepyaoiec mou Bpilokovtal UTO EKTEAEON OTO CUCTNUAL.

o Slvel petal aAAwv to avayvwploTtiko diepyaoiac (PID), to PPID parent PID rou
urtodnAwvel tnv diepyaocia yovéa (mov dnpovpynoe tnv PID)

Ma va dovpe KAOE (EVERY) diepyaoia pe standard cuvtaén:
ps—enps-A
Ma va dovpe KAOE (EVERY) diepyaoia pe BSD cOvtaén:

ps ax (x: va mepthapPavel avteg mou Sev €xouv terminal)
* Ot emtidoyec petaéu twv ouvtaéewv Umopel va avaustyvuovtal aAda uropei va nipokuouv conflicts.

University of Cyprus
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'EAeyxoc Atepyaowwyv (H evtoAn ps)

f: Full column format

EktéAeon amno to kKEAudoc: Sps -ef | head -15 (oTo linux)
Userid, proceSS|d parentprocessid, cpu%, systemtime, command

UiD E PID PPID
root - 1 O

root 2
root 3
root : 4
root : 5
root : 6
root 7
root 8
root = 9
root - 10
root : 11
root : 17
root : 18
root : 24

R R R R

CSTIMETTY

0 Feb15
0 Feb15
0 Feb15
0 Feb15
0 Feb15
0 Feb15
0 Feb15
4 Feb15
0 Feb15
0 Feb15
0 Feb15
0 Feb15
0 Feb15
0 Feb15

?

-v “\J “\J “\J “\J “\J “\J “\J “\J “\J “\J “\J “\J .

00:00:24
00:00:00
00:00:26
00:00:00
00:00:00
00:00:00
00:12:49
13:10:36
00:00:00
00:00:32
00:00:00
00:00:00

00:02:59

XPOVOOPOUOAOYNTH) TOU
TIME CMD / TTUprva PID#0

init
[keventd]
[ksoftirqd CPUOQ]
[ksoftirqd CPU1]
[ksoftirqd CPU2]
[ksoftirqd CPU3]
[kswapd]
[kscand]
[bdflush]
[kupdated]

[scsi_eh 1]
[kjournald]

a) H init yevviétal a1ro Tov

c) O1 digpyaaieg auTeEG
ekTeEAOUVTaI 0TO background kai
ovouadlovral daemon
processes. 'a autd Tov Adyo
dev €xouv controlling terminal
(stdin,out,err).

b) OAec o1 digpyaaoiec «yevviouvTaly atrd TNV Init n otroia exel PID#1

University of Cyprus
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'EAeyxoc Atepyaowwyv (H evtoAn ps)

* XpNOLUEC ETILAOYEC TNC PS EVTOANC

* [la meploocotepa delte eyxepidlo (man)

Flag Meaning
a All (BSD-syntax): Shows all processes associated with terminals attached to the system
u User-Only (BSD-syntax): Produces output only for current user.
X Terminal-Not-Necessary (BSD-syntax): Shows processes in the system including those
with NO terminal.

-e | -A Every (Standard Syntax): Shows every processes on the system (same with “ax” option)
-f Full (Standard Syntax): Gives full output format

University of Cyprus
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'EAeyxoc Atepyaowwyv (H evtoAn ps)

See own processes with full-format output

Percent of

baSh_3.1$ ps fu CPU used

Percent of Virtual

RAM used

USER PID %CPU %SMEM VSZ
cspgccel 808 0.0 0.1 6016
cspgccel 821 0.0 0.1 5580
cspgccl 3386 0.0 0.0 5144
See ALL processes on the machine
bash-3.1$ ps aux

USER PID %CPU %MEM VSZ
root 1 0.0 0.0 2008
root 2 0.0 0.0 0
cs05nil 32501 0.0 0.1 5092
cs05mpl 370 0.0 0.1 5088
eel6nnl 760 0.0 0.1 13284
cspgccl 808 0.0 0.1 6016
cspgccl 821 0.0 0.1 5580
cspgccl 1307 0.0 0.0 13196
cspgccl 3477 0.0 0.1 5180

University of Cyprus

memory used

used

RSS
1572
1604

904

RSS
6380

1396
1396
1412
1572
1604

608
1044

Real memory Associated

Terminal

TTY

pts/1
pts/1
pts/1

Status (will
study next)

STAT
Ss

S

R+

STAT
Ss

Ssl
Ssl
Ssl
Ss

Ssl
R+

Time process
started

START
12:11
12:11
18:53

START
Jan30
Jan30

Feb02
Feb02
Feb02
12:11
12:11
12:22
19:07

Dr. Andreas Aristidou

CPU Time
used

TIME
0:00
0:00
0:00

TIME

OO OO O

:01

:00

:00
:00
:00
:00
:00
:00
:00

Command
Executed

COMMAND
—ksh
\_ bash
\_ ps fu

COMMAND
init [5]
[migration/0]

dbus-daemon --f
dbus-daemon --f
dbus-daemon --f
-ksh

bash
dbus-daemon --f
pPs aux

a.aristidou@ieee.org



Created ) | Terminated |

T

Main Memor‘y'

'EAeyxoc Atepyaowwv (H evtoAn ps) e
Process Status field with ps aux I
Status Meaning — ~ Virtual Memory
value
R Running or runnable (on run queue)
T Stopped, either by a job control signal (CTRL-Z (20) or signal19) or because it is being
traced.
S Interruptible sleep (Blocked)

(waiting for an event to complete)

Uninterruptible sleep (usually |O)

X Dead (Terminated): Should never be seen

Zombie process (the process has ended but hasn’t returned the EXIT code to its parent,
thus has not freed up its resources)

. " * OL o mavw kwotkol urropei vae cuvodevovtal arto BSD-syntax kwdikoug, m.x., “Ss” onuaivet Blocked command + session leader
University of Cyprus
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http://en.wikipedia.org/wiki/Image:Process_states.svg

'EAeyxoc Atepyaowwv (H evtoAn ps)

ixcraftéwks05: /tmp$ piCGiEpEchED
27868 27867 27865 27862
1wrr1ftﬁwkaﬂ5'!tﬂp$ pidof firefox
23736
iixcraf tiwksos - ps aux | gr!p lpu:hﬂ
root 278624 0.0 0.0 3044 ?
' dat  Fb 0.0 0.0 hqehd 2092 ¢
0.0 424496 2540 ?
0.0 424496 2540 ¢
‘Kt .0 0.0 9384 8916 pts/10
]:Eraftghkqﬂﬁ:ﬁlnpi ps aux | gren firefnr
cratt Z5736%46.3 3.1 1520312 ?
iixcraftt 25800 ) 7.7—4.4 1210960 ;33144 7
-greomni—iusr/lib/ fomni.ja -appomni
iixcraft 27943 0.0 0.0 9384 916 pts/10
ixcraftéwks0Ss: /tmps §

University of Cyprus

L
LY

s1
51

-

Q:00 fusr/sbin/ -k start
0:00 fusr/sbin/ =k st
0:00 fusr/sbin/ -k start
0:00 Susr/sbin/ -K start
0:00 grep --color=auto

14:02 fusr/lib/

6:07 /usr/lib/ /plugin-cont
fbrowser/omni.ja -appdir Ffusr/li

0:00 grep --color=auto
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'EAeyxoc Atepyaowwyv (H evtoAn top kat nice)

* MaBaivovtac molec dlepyaciec TPEXOLV
* EvtoAn top

EVNLEPWVETOL TIEPLOSLKAL

e TUTTWVEL TLG 6L£pvaotsq rr,ciu xpnotpomnolouv to peyaAutepo CPU xpovo (tnv mpwtn 086vn povo n omnoia

bash-3.1$ top

top - 19:38:10 up 5 days, 5:10, 2 users, 1load average:
Tasks: 115 total, 1 running, 113 sleeping, 1 stopped,
Cpu(s): 0.0% us, 0.2% sy, 0.0% ni, 99.8% id, 0.0% wa,
Mem: 1025816k total, 926296k used, 99520k free, 1
Swap: 1048568k total, Ok used, 1048568k free, 5
PID USER PR NI VIRT RES SHR S %CPU S$SMEM TIME+
1 root 15 0 2008 680 588 S 0 0.1 0:01.31
2 root RT 0 0 0 0 S 0 0.0 0:00.00
3 root 34 19 0 0 0 S 0 0.0 0:00.00
4 root RT 0 0 0 0 S 0 0.0 0:00.00

8
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0.04, 0.01, 0.00
0 zombie
0.0% hi, 0.0% si,

45632k buffers
01744k cached

COMMAND
init
migration/0
ksoftirqgd/0
watchdog/0

H nice xpnolpomoleitat yia tnv
KAon pLoG SEo0UNC EVEPYELWV LLE
OUYKEKPLUEVN TIPOTEPALOTNTA OTO
CPU, &ivovtac £toL otn dtadikaoia
TLEPLOOOTEPO N Alyotepo xpovo CPU
amno AAAec Slepyaoiec.
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1 running,

8.8 ni,lee.e id,
22792 free,
43716 free,

@ stopped,

524288 total,
131872 total,

1193808 used,
KiB Swap:
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NSy

0.00, 9.00

8.8 si,
382116 buff/cache
322002 avail Mem

COMMAND

systemd

kthreadd/&4

khelper /646
temd-journal

~ I||Jr L r-

sshd

bash

sshd

sshd

bash

top
systemd-udevd
php-fpm7.@
cloud-torrent
php-fpm7.0@
php-fpm7.0@
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'EAeyxoc Atepyaowwyv (H evtoAr watch)

|
* MepLodikn mpoPoln piog dtoxetevong deixvovrag tnv €€0do oto output
e EvtoAn watch (yia omotadnmote evtoAn)
* E& oplopou kabBe 2 deutepoAemta. (-n)
* MpoPoAn dtadopwv (-d)
KaBe 1 deutepOAemto

bash-3.1$ watch -n -d 'ps -e -o pi
--sort=-pmém, -pcpu | head

d, uname, cmd, pmem, pcpu

Every 1.0s: ps -e -o pid,uname,cmd, pmem, pcpu —--sort=-pmem,-pcpu | head -5
Mon Mar 30 17:34:55 2015

PID USER CMD $MEM %CPU
28458 kiacov02 /usr/libé64/firefox/firefox 7.7 11.5
21723 root /usr/bin/perl /usr/lib64/x2 0.2 7.0

1663 spolyk02 gnome-system-monitor --show 0.5 4.3
21731 root /usr/bin/perl /usr/lib64/x2 0.2 4.0
University of Cyprus
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Teppoatiopoc Atepyaowwyv (H evtoAn kill)

* Teppati(ovtog SLEPYAOLEC
* EvtoAn kill <options-number> <PID>

e oteAvelL oNua (LEow TTupAva) o€ dlepyacia TTOU TPEXEL
* £f’ oplopoU, oTteAveTOL TO onpa teppatiopol SIGINT (TERM, Signal-2, Ctrl-C).

* To onpa-2 pmopet va ayvonBel amo tnv uno ektéAleon Slepyaoia.

e Edv Béloupe onwodnmote va teppaticovpe pla Slepyacio UmopoUpEe Vo OTEINOUUE TO oA
SIGKILL (KILL, Signal-9).

* To oApa-9 AEN pmopet va ayvonBel ano pwa dtepyaoia

University of Cyprus
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'EAgyxOC AlepyaoLwv

3767 _—> TLKaVeLn evtoAn kill

bash-3.1$ 1s -1 ~ | grep test | sort
[1] 3771

bash-3.1$

[1]+ Stopped ls -1 ~
bash-3.1$

bash-3.1$ ps u

USER PID %CPU S%SMEM VS7Z RSS
cspgccl 808 0.0 0.1 6016 1572
cspgccl 8 0.0 0.1 5580 1604
cspgecl 0.0 0.0 5320 1016
cspgccl o 0.0 0.0 4784 656
cspgccl 3769 0.0 0.0 30172 616
cspgccl 3770 0.0 0.0 4520 428
cspgccl 3771 0.0 0.0 4536 476
cspgccl 3773 0.0 0.1 5180 1044
bash-3.1$

bash-3. kill -9

bash-3.1$ ps u

USER PID %CPU S$%SMEM VS7Z RSS
cspgccl 808 0.0 0.1 6016 1572
cspgccl 821 0.0 0.1 5580 1604
cspgccl 3768 0.0 0.0 4784 656
cspgccl 3769 0.0 0.0 30172 616
cspgccl 3770 0.0 0.0 4520 428
cspgccl 3771 0.0 0.0 4536 476
cspgccl 3775 0.0 0.1 5180 1048
[1]+ Stopped ls -1 ~

[ University of Cyprus

uniq | more &

| grep test | sort
TTY STAT STA

pts/1 Ss 711
pts/1 S 12:11
pts/1 T 20:14
pts/1 T 20:14
pts/1 T 20:14
pts/1 T 20:14
pts/1 T 20:14
pts/1 R+ 20:15

TTY

pts/1
pts/1
pts/1
pts/1
pts/1
pts/1
pts/1

Ss

WHHEEHE®

+

| grep test

STAT

-9 -1 ko yLarti;

START

12:

12:
20:
20:
20:
20:
20:

11
11
14
14
14
14
15

sort

unig

._]
H
=
=

:00
:00
:00
:00
:00
:00
:00
:00

colojlololoNoN®)

TIME
:00
:00
:00
:00
:00
:00
:00

[cleololololoN®)

unig

Avapovn enter

TomoB£tTnon evtoAng os waiting
T (AOyw more)

COMMAND

-ksh

bash

ls -1 /u/studen
grep test

sort

uniqg

more

pPs u

Kill all processes you can kill.
A PID of -1 is special; it indicates all processes
except the kill process itself and init.

COMMAND
-ksh
bash
grep
sort
uniqg
more
pPs u

test

more
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Teppoatiopoc Atepyaowwyv (H evtoAn kill)

H kill 5ev elval amAd evtoAn TeppaTiopol pog dtepyacioc aAAd EVTOAN AMOCGTOANG GAHATOC OE LA
Sdlepyaoia.
Napadeiypata ZnUatwyv

SIGHUP (1) terminal line got hung-up

SIGINT (2) interrupt (Control”C)
SIGKILL (9) kill kill -s SIGKILL 1414

SIGUSR1 (10) user-defined signal 1 kill -s KILL 1414

SIGSEGV (11) Segm. Viol. —invalid memory reference kf" 591414
SIGUSR2 (12) user-defined signal 2 kill -SIGKILL 1414

kill -KILL 1414

SIGALRM (14) alarm clock )
kill -9 1414

SIGTERM (15) software termination signal (like 2)
SIGCONT (18) continue after stop

SIGSTOP (19) stop (cannot be caught or ignored).
SIGTSTP (20) stop signal from keyboard (Control/*Z)

University of Cyprus
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Awakorn/Enavadopa Atepyaowwv (H evtoAn fg)

* MTopoUE va OTOUOTNOOVUE (mpoowptva) pa epyacio (EvtoAn
VOOUUNC) TIOU TPEXEL OTO TIPOOKNVLO eMAEyovtac to Ctrl-z (oRpa-20)

e Otav pla epyaocia EXEL OTAUOTACEL, UTOPOUUE VOL TNV ETIAVODEPOULLE
LLE:
* EvtoAn fg (foreground)
e ZeKkwva (resume) €va TPOYPAULO TIOU ELXE OTAUATAOEL
* AvadEpeTal 0TO IPOYPALLUA TTOU £XEL EAEYXO TOU KEAUDOUC

University of Cyprus
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Awakorn/Enavadopa Atepyaowwv (H evtoAn fg)

* Napadelyua

$ vi file.txt # ES® avoiye! o vi editor ue to apxelio file.txt

~

~

Ctrl-Z # ESw to SLaKOMTOU UE KOl ETILOTPEDOUUE 0TO KEAUGDOC

$ fg # To emavapépoupe {av& OTO MPOCKAVLO

~

~

* Mrntopoupe va StakoPou e TTOAAATTAEC SLepyaCLEC KalL VAl TLC
ETIAVODEPOULLE ULOL-LLOL
* NAI (6ec emopevn dtadavela)
R

E University of Cyprus
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Awakorn/Enavadopa Atepyaowwv (H evtoAn fg)

* Napadeypa

$ vi filel.txt # EdS®

~

Ctrl-Z # Suspend
$ bg

$ vi file2.txt # EdS®

~

Ctrl-Z # Suspend
$ bg

S £fg # cmovoapépel
-—-— Ed® kxAclivouue
S £fg # smoavoapépel
-—— EOQ xAelvouus

University of Cyprus

TO
TO
TO

TO

avolyel

avoliyel

apxelo
apxelo
apxetlo
capxelo

o Vi

o Vi

file?2
file?2
filel
filel

editor ue 10 pxelio filel.txt

editor ue 10 pxelo filelZ.txt

(ovooUpetal and pLa octolpal)
pe ESC-:-g!
(ovooUpetal amd piLta ocrtolfal)
pe ESC-:-g!

Dr. Andreas Aristidou
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Awokomn/Enavadopa Atepyaocwwv (H evtoAn bg kat to &)

e EvtoAn bg (background)

* TomoOetel pla Slepyaocio oto background.

e XpAon tou &: Mo SL1apopETLKN TPOCEYYLON ELvVOL VOL EEKLVIIOOUME
£va MPOYPOMHA 0TO Ttapaoknvio Kat va aprnooupe to UNIX
ocvotnMa va To SLoXELPLOTEL.

e Eva mpoypappa (A SloxEtevon) avtopaTo UMAlVEL 0TO MAPACKAVLO,
TomoBeTwvTac eva & oTo TEAOC TNC YPOALUAC EVTOANC.
e Eav to tpoypappa xpelaletal karmola e.0odo 1 €€0060, TOTE OTAUATAEL,

* OTIWC Ol EPYOLOLEC TTOU EXOUME BAAEL OTO MAPACKAVLO LE TNV EVIOAN bg HUETA TTOU £XOUV
NON €KLV OEL VO TPEXOLV.

University of Cyprus
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Awakorin/Emavadopa Aepyaowwv (H evtoAn bg kat to &)

bash-3.1$ 1s -1 ~ | grep test | sort | uniq | more &
[1] 2723 /
bash-3.1$

[1]+ Stopped 1ls -1 ~ | grep test | sort |unig | more
bash-3.1$

bash-3.1$ fg

ls -1 ~ | grep test | sort | unig | more

-rw—r——r—-— 1 cspgccl cspg 0 Feb 1 00:22 test-cut.txt~
-rw—-r——-r—-— 1 cspgccl cspg O Feb 1 00:30 test-tr~
-rw—-r—-—-r—— 1 cspgccl cspg 0 Jan 24 09:08 testl.txt

&
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AkoAouvOakn vs. MapaAAnAn EkteAeon EvtoAwv

* Tpexovtac MoAAaAEC SlepyaOLeC
* AkoAouOLaka

e Elvat duvato va vrtodeiéouvpe oto UNIX va eKTEAEDEL LDl CELPA EVTOAWV
XPNOLLLOTIOLWVTOC LA VPO EVTOANC KAVOVTOC XPrioN TOU TEAECTN «;»

TLX. ls ; more *.txt ; cd
* NapaAAnAa
TLX. ls & cat file.txt & grep “pattern” file.txt

8
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Alepyaotiec (Process) vs. Epyaaoiec (Jobs)

* Aiepyacia (Process):

* Nwc to Aettoupytko cuotnua UNIX avadépetal o' Evo TpOYPALLLLO TIOU
BplokeTal UTIO EKTEAEDN.

e Avayvwplon armno PID: tuyaioc aplOpog amo tov mupnva tou AZ.
* Epyaocia (Job):

* NMwc¢ 10 KEAUPOC BAETIEL TA TIPOYPALLLLOTO TIOU TPEXOUV TIOU €XOUV EEKLVIOEL
aro to KEAVPOG

e Avayvwplon aro JobID: avéwv aplBuoc keAudouc

* Miat oAokAnpwuevn evtoAn otn ypouun evrtoAwyv tou UNIX givau uta
Epyaoia.
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'EAeyxoc Epyaotwv (Jobs) (H evtoAn jobs)

* MaBalivovtac MoleEC Epyaciec TPEXOUV
e EvtoAn jobs
* TUTIWVEL HLa AloTa IO OAEC TG EPYATIES TIOU TPEXOUV OTO MAPAOKHVLIO TOU KEAUPOUG
* Slvel Tov aplOno eAéyxou epyaoiag (job ID) koL tnv YPOAMMKA EVIOANG IOV TPEXEL.
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'EAeyxocC Epyaciwv (Jobs)

JOB 1
bash-3.1$ grep '“c.*h$' /usr/share/dict/words > output.txt &
// éotw Ot KaBuotepel ... Kol HMANKTpoAoyouue enter

Stopped grep '“c.*h$' /usr/share/dict/words >output.txt
+ UTTOONAWVEI THV TTIO TTPOCQATH Epyaadia
JOB 2
bash-3.1$ 1s -1 ~ | grep test | sort | uniqg | more &
// auth n epyacia avapéve! enter yiLa va HDPOXWPNOE L

035
bash-3.18
[2]+ Stopped ls -1 ~ | grep test | sort | unig | more
bash-3.1$ jobs
[1]- Stopped grep '“c.*h$' /usr/share/dict/words | sort -r >output.txt
[2]+ Stopped ls -1 ~ | grep test | sort | unig | more

8
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'EAeyxoc Epyaoiwv (Jobs) (fg %, bg %, kill %)

* YTEANOVTOC EPYOOIEC OTO MPOOCKNVLO
* Evtoln fg %<job _ID>

* H evtoAn fg xwpic mapapeTrpouc Xelpiletal tnv o mpoodatn epyacia («onuodepuevn»
LLE €va + 0TN AloTO TWV EpyacLwy)

* YTEANOVTOC EPYOOIEC OTO MAPACKNVO
e EvtoAn bg %<job _ID>

* H evtoAn bg xwplic mapaperpouc xelpiletal tnv mo npoodatn epyoocia («onuadepevn»
LLE €va + otn AloTta Twv pyaclwy)
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'EAeyxoc Epyaoiwv (Jobs) (fg %, bg %, kill %)

bash-3.15 fg %1
grep '“c.*hS' /usr/share/dict/words | sort -r >output.txt

MeTta
bash-3.1$ bg %1
[1]- grep '""“c.*h$' /usr/share/dict/words | sort -r
>output.txt &
bash-3.15
[1]- Done grep '“c.*h$' /usr/share/dict/words | sort -r

>output.txt # EdQ oOAoRAnpavel n ekKtTéAeon tn¢ epyaciag 1.

bash-3.15 jobs
[2]+ Stopped ls -1 ~ | grep test | sort | uniqg | more
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'EAeyxoc Epyaoiwv (Jobs) (fg %, bg %, kill %

* Teppatilovtag epyaoiec

* EvtoAn kill % <job_ID>

bash-3.1$ 1s -1 ~ | grep test |

[1] 3650

bash-3.1$ jobs

[1]+ Stopped
JOB 1 bash-3.15
bash-3.1$ ps u
USER PID %CPU $%MEM

cspgccl 808 0.0 0.1
0.0 0.1
0.0 0.0

0.0 0.0
cspgccl 0.0 0.0
cspgccl 0.0 0.0
cspgccl 0.0 0.0
cspgccl 0.0 0.1
bash-3.1$

G ki1l 8D

USER PID $CPU S%MEM
cspgccl 808 0.0 0.1
cspgccl 821 0.0 0.1
cspgccl 3654 0.0 0.1

[1]+ Terminated
bash-3.1$ jobs
bash-3.1$

8
‘[ University of Cyprus

VSZ
6016
5580
5152

4780
30176
4520
4536
5180

VSZ
6016
5580
5180

1s

sort |

-1 ~

RSS
1572
1604

836

652
624
428
472
1048

RSS
1572
1604
1048
-1 ~

uniq | more &

| grep test | sort

TTY STAT START
pts/1 Ss 12:11
pts/1 S 12:11
pts/1 T 19:47
pts/1 T 19:47
pts/1 T 19:47
pts/1 T 19:47
pts/1 T 19:47
pts/1 R+ 19:47
TTY STAT START
pts/1 Ss 12:11
pts/1 S 12:11
pts/1 R+ 19:47
| grep test | sort

| unig

TIME
0:00
0:00

00

| more

COMMAND
-ksh
bash
1s -1

0:
/u/studen...

:00
:00
:00
:00
:00

o O O O o

TIME
0:00
0:00
0:00
| unig

grep test
sort
uniqg
more
ps u

COMMAND
-ksh
bash
ps u
| more
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AwakpiBwon Tavtotntac EvtoAnc (H evtoAn which)

e EvtoAn which <ProgramName>

. Avacbspa TLOLO EKTEAEGLULO TPEXEL OTAV Ka)\ac eval npovpauua (urtopet va
UTTAPXOUV TIOAAQTIAQ EKTEAECLULOL EYKATECTNLEVA OTO CUOTNUQ)

* Wayvel oto 61kO PATH tou xpnotn

bash-3.15 which more
/bin/more

bash-3.15 which 1ls
/bin/1ls

bash-3.1S which gran

which: no gran 1in
(/usr/local/bin:/bin/:/usr/bin:/etc:/usr/sbin:/usr/ucb:/u/stude
nts/cs/pgrad/cspgccl/bin: /usr/bin/X11:/sbin:.)
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Eupeon EvtoAwv / Mpoypappatwy (H evtoAn) whereis)

* EvtoAn whereis <ProgramName>

* Evtorilel i) to ekteAEoLpo, ii) TOV mnyaio kwoka Kal iii) Tn oeAida
gyxeLpLdiov yLa pLa evtoAn

bash-3.1S whereis l1ls

ls: /bin/ls /usr/share/man/manl/ls.l.gz
/usr/share/man/manlp/ls.lp.gz
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[evikn Avalntnon oto Filesystem (H evtoAn find)

* find <path> <options> <expression>
* Avevpeon apxeiwv pe Baon dtadpopwv otoxeiwv (6€ote man find)
e Ovopua
e XpoOvoc Tpomornoinong
o Akalwpato mpocBaong
* MéeyeBoc apxelou

&
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[evikn Avalntnon oto Filesystem (H evtoAn find)

* Mapadeyua:

bash-3.1$ find ~ -name '"test*.txt"
/home/faculty/cchrys/test/testl/testl.txt
/home/faculty/cchrys/test/test2/test2.txt
/home/faculty/cchrys/test/test.txt

* EvtoAéc Apaonc:
* -print
e AMAQ EKTUTIWVEL TO OVOUOL TOU apXELou Ttou €xeL BpeBel
o -exec <COMMAND> \;
* Extelel tnv evtoAr) (COMMAND) yla kaBe apxeio mou tatpLalet

&
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[evikn Avalntnon oto Filesystem (H evtoAn find)

e ETLAOVEC
* —name
* Tatpldlel To OVOUO EVOC OpXELOU
* —lname
* Case-insensitive
* —type

« d =2 directory

e £ 2 regularfile

* L. 2 symboliclink
* —atime N

* Teleutaia npoocPaon oto apxeio N HEPEC TIPLV.
* -mtime N

* Teleutaia Tpomomnoinon oto apxeio N HEPEC TPLV.

* N+ : Meploootepec ano N HEPEC mpLY
* N- : Awotepeg amnod N pépeg npv

&
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[evikn Avalntnon oto Filesystem (H evtoAn find)

* Mapadeyua (pe bLo amotéAeoua):

bash-3.15 find ~ -name "test*.txt" -print
/home/faculty/cchrys/test/testl/testl.txt
/home/faculty/cchrys/test/test2/test2.txt
/home/faculty/cchrys/test/test.txt

bash-3.1$ find ~ -name "test*.txt" -exec echo {} \;
/home/faculty/cchrys/test/testl/testl.txt
/home/faculty/cchrys/test/test2/test2.txt
/home/faculty/cchrys/test/test.txt

 {} avtikaOiotatal amo To OVOUO TOU apXELOU TTOU AVEUPLOKETAL ATTO v find.

* H emloyr) -exec eTUTPETEL TNV EKTEAEDN HLAG EVTOANG OE OAQ T APXELQ TTOU
TOLPLA{OUV OE CUYKEKPLUEVA KPLTHPLAL.
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AMec EvtoAec UNIX (H evtoAn alias)

* EvtoAn alias <NAME>=“COMMAND”

* KOUVTOMEUON» EVTIOANC LE EVOL OVOuO

bash-3.1$ alias 11='ls -1'

bash-3.1$ 11 test/

total 4

drwxr-xr-x 2 cspgccl cspg 22 Jan 24 10:42 test?2
—rwxrwxr-x 1 cspgccl cspg 0 Jan 30 19:40 test.txt

bash-3.1S alias
alias 11="1s -1°

bash-3.1S unalias 11
bash-3.1S alias
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AMec EvtoAec UNIX (H evtoAn cut)

e EvtoAn cut (erthoyec -d, -f)
* Eudavilel emideypeva medio Twv YpoapHwWV apxeiov otnv £€0do0
* Erloyn —d (delimiter)

* KaBopLopoc veéac oploBETnong medlwv oTIC YpAUMES, avTi Tou tab (m.y., '’ n aAAoc
XAPOAKTHPOG)

* Erilovn —f[1,][2,]...[#N] (field)

* EmAoyn ouykekpLUEVWY TTESLWV
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AMec EvtoAec UNIX (H evtoAn cut)

bash-3.15 more test-cut. txt

Line number 1

Line number 2

Line number 3

Line number 4

bash-3.1$ cut -d' ' -£f3 test-cut. txt
1

2

3

4

bash-3.1$ cut -d' ' --field=1,3 test-cut. txt
Line 1

Line 2

Line 3

Line 4
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AMec EvtoAec UNIX (H evtoAn tr)

* EvtoAn tr (emAoyec -d, -s) - Translate
* Metadpalel, cupnTLElEL N/ Kkal draypadel XopaKTHPEC TNC EL0OOOU.
Metatpomnn tou FROM string og TO string.
* Xpnon: tr [option] <FROM> <TO>
* Emiloyn —d (delete)
* Alaypadel Toug xapaktnpeg etoodou nov opilovtal oto FROM.
* EmlAoyn — s (suppress repetition)

* AvtilkaBOlotd kKdBe cuveXOpevVo emavalapPovOoEVO XapaKTpa TS eLc0dou Tou opiletal
oto FROM
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N

AMec EvtoAec UNIX (H evtoAn tr)

bash-3.1S more test-tr. txt
Thiss 1s the start of the novel 1 wrote.

bash-3.1S$ tr 'i' 'I' < test-tr. txt
ThIss Is the start of the novel I wrote.

bash-3.1S tr -d 'is' < test-tr. txt
Th the tart of the novel wrote

bash-3.1S tr -s 's' < test-tr. txt
This 1s the start of the novel 1 wrote.
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AMec EvtoAec UNIX (H evtoAn tee)

* EvtoAn tee

e Alafalel amo to pevpa EL0OS0V Kal ypadel oto pevpa e€6060ou KAl oe apxeio
ToTO)XpOVA
* TomoBetelc TNV tee evtoAr omoudnToTE O€ UL SLOYETEUON YLOL AVTLYPAYPEL TO pEL A

£l0000U TNC tee eVTOANC o€ apyeio Kal oto pevpa €060V N OTO EMOLEVO BrMA TNG
OLOYETEUONC.

sort somefile.txt | tee sorted file.txt | wunig -c
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AMec EvtoAec UNIX (H evtoAn mail)

e EvtoAn mail (emloyec -s, -cc)
e ATtooToAn Kal mapaAafn NAEKTPOVIKWY LNVUUATWV

e Ertthoyn -s

e ®¢ua (Subject)
* Ertthoyn -cc

e cc-address

mail —-s “EPL371” —-cc andarist epl37/l@dcs.ucy.ac.cy <
elp371 syllabus.pdf

&
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AMec EvtoAec UNIX (H evtoAn comm)

* EvtoAn comm

. ZuvaLvsL duo taﬁwounp.sva apxela YPOUUA-YPOUMN
e Xwplic sm)\oysq, TaPAYEL wg €€000 TPELC otn)\eq

* ZtAAN 1 mtepLEXEL YPOUMEG HOVODLKEG TOU ap)eiov 1

* ITNAN 2 IEPLEXEL YPOLUUECG LOVOSLKEG TOU alpXEiov 2

e ITNAN 3 TIEPLEXEL YPOLUUEG KOLVEC TWV dUO apXeiwvV

Scat filel $ comm filel file2*
a d
b b

c / b (2" occurrence)
Scat file2 c

d
Ertidoyn -1
KataoTtéAAEL (suppress) TIG YPOUUEG LOVOOIKEC yia apxeio 1

b
b Ertidoyn -2
C quaoréMa (suppress) TLG YPAUMUESG LOVASLKEG yLa apXeio 2
Ermttdoyn -3
KataoTtéAAEL (suppress) TIG YPOUUEG TTOU epdavilovtal kal ota Suo apyeia
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AMec EvtoAec UNIX (H evtoAn diff)

e EvtoAn diff

* Bplokel StadpopEc petacu duo apyeiwv

e ErmttAoyn —i (case insensitive)

Scat filel
X

Y
z

Scat file2
X
y

y
z

S diff filel file2
2a3

>y

[ University of Cyprus

Explanation:
a:added, d:deleted, c:changed

<Original Line Number> a/d/c <Modified Line Number>

> Added Text
< Deleted Text

Examples: http://en.wikipedia.org/wiki/Diff
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AMec EvtoAec UNIX (H evtoAn diff)

* H Aewtoupyia tnc diff otnpiletan otnv enihuon tou npoBAnrpatoc longest common
subsequence.

e Y& AUTO TO TIPOPANUO UTTAPYXOUV 2 oLkOAOUBLEC:
cabcdfghjgz=z
*abcde fgi1jkrxyz
* To {ntoupevo eival BpeBel n pakputepn akoAouBia n omola epdavileTal Kol OTLG

2 akoAouBiec (evdexetal va uTtapxouv oAAEC LCSS akoAoubiec), m.x.,
*abcdfg]jz

H diff kot' eméktaon dnAwvel pe'-' i '+' mowa avtikeipeva dgv epdaviovtal i
eudavitovtal otn LCSS akoAoubBia

S h 1 q k r xvy

e+ -+ - 4+ + + 4
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AMec EvtoAec UNIX (H evtoAn crontab)

e EvtoAn crontab

e XpnoLlpomoleital yia xpovodpopoAoynon (scheduling) ekté\eoncg evtoAwy,
nepLodLKAL.

e Ol evtoAEc palevovtal o€ apxelo yvwoto we «crontab», to omoio dtaBalstal
KOLL TOU OTtOLOU Ol EVTOAEC TPEXOUV OTO MTAPOOKNVLO aTo to cron daemon

* TO OTIOLO TPEXEL OTAOEPA OTO MAPACKAVLO KOl EAEYXEL KAOE AEMTO va SEL oV UTIAPYOUV
EPYOLOLEC TIOU TIPETIEL VAL EKTEAECTOUV.

e AUTEC oL evTOAEC ovopalovtal cron jobs.

* Lo vo. XpovoOPOUOAOYNOELC TLC EPYAOLEC TTIOU DEAELG, TIPETIEL VAL TLC
amootelAelc oto cron daemon XpNOLLLOTIOLWVTAC TNV EVTIOAN crontab.
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AMec EvtoAec UNIX (H evtoAn crontab)

* crontab -e

* Edit your crontab file, or create one if it doesn't already exist.
e crontab -I

e Display your contab file
* Crontab cuvtagn :

* OpileL note va ekteAeital n epyaocia Kat ol epyaocia.

* ‘Eva_crontab apyxeio £xel mevie media yLa OpLOUO HEPAG, NUEPOMNVLAC KOl XpOVOU,
akoAoUBOUEVO amo TNV evioAn mou Ba TpExEL oto kaboplopevo dlaotnuad

¥ *F k¥ F «command to be executed»

|
| |+ day of week (0 - 6) (Sunday=0)
I month (1 - 12)

e day of month (1 - 31)

Fommmmm oo hour (0 - 23)

Fommmmm - min (0 - 59)
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AMec EvtoAec UNIX (H evtoAn crontab)

* Mapadeypa Crontab

* Muwa ypoppn oto crontab apyelo: KaBe pepa otic 6.32 p.p ypadel To
TEPLEXOEVO TOU home KataAoyou o€ ap)eio pe TiTAO
/home/someuser/tmp12342.out, orov 12342 sivat to processiD, mou
SOLEKTIEPAIWTE TNV EYYpPAPI.

32 18 K * ls —al ~ > /home/someuser/tmpSS.out

TIP: Eav 6ev S0UAEUEL Lo cron epyacio WTOPEITE va TNV avakatevBUveTal to stdout, stderr o€
apxelo yla va Bpeite to Aadoc

https://crontab.guru/examples.html
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