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uUsS Moto
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It was a mistake to think that GUIs ever would, could, or even
should, eliminate CLIs.

Jeffrey Snover (Architect of Windows PowerShell)
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USS Cuprins

uuuuuuuuuuuu

* Interfata cu utilizatorul
* CLI + shell

* Functionarea shell-ului
* Operatori shell

* Variabile

* Globbing si expresii regulate
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USS Suport curs

uuuuuuuuuuuu

* Suport (Introducere in sisteme de operare)

— Capitolul 12 — Shell scripting
* Sectiunile 12.1,12.2,12.6, 12.7
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UsS Structura unui sistem de calcul

@ utilizator (user)

'\
aplicatii (application software)
, ( > software
sistem de programe de baza (system software)
operare <
nucleu (kernel)
\ _

hardware
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USS Interfata cu utilizatorul

* Interactiunea utilizatorului cu aplicatiile si cu sistemul de
operare

* Ascunde detaliile sistemului de operare

* Aspecte importante
— usurinta in utilizare (ease of use)

— eficienta in utilizare
— acomodarea rapida: intuitiva, naturala

* Interactiunea cu sistemul de calcul

— Human Machine Interface
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Tipuri de interfete

* GUI - Graphical User Interface

WIMP (window, icon, menu, pointing device)
eye-candy
usor de folosit, intuitiva

ascunderea complexitatii

* CLI— Command Line Interface

07.11.2011

executia de comenzi pentru indeplinirea sarcinilor
eficienta
automatizarea sarcinilor

resurse consumate reduse



uss

just crunch it

bash-2.05b% pud

Jhone/dstone

bash-2.05b% cd fusr/portage/app-shells/bash

bash-2.05b% 1s -al

total

druxr-xr-x
"WXF-%Xr-X 2

~

=s] PoSH - C:\

root root 4096 May 14 105

root root 4096 May 17 136

root root 13710 May 3 : 35 Changelog

root root 2924 Nay 14 :05 Hani fest

root root 3720 May 14 :05 bash-2.05%b-rll.ebuild
root root 3516 May 2 :05 bash-2.05b-r9.ebuild
root root 5083 Nay 3 : 35 bash-3.0-rll.ebuild
I
f
f
I
I

oot root 3931 May 14 :05 bash-3.0-r8.ebuild
o0t root 4267 Mar 29 ! bash-3.0-r9.ebuild
‘oot root 4096 May 3 3t

‘o0t root 164 Dec 29 103 metadata.xnl
bash-2.05b% cat netadata. xnl

txml version="1.08" encoding="UTF-8"7%

<IDOCTYPE pkgnetadata SYSTEM "http://uuu.gentoo.org/dtd/metadata. dtd™>
{pkgnetadata’

<herd>base-systen{/herd>

/pkgnetadata’

bash-2.05b% sudo fetc/init.d/bluetooth status

Passuord:

h statos: '-.1|||||n:r|

bash-2.05b% ping -q -cl en.uikipedia.org

n/keithhill/feed.rss" PING rr.chtpa.uikinedia.org (207.142.131.247) 56(B4) bytes of data.

EEEEEEELEE

Z
: 3
‘oot root 4038 May 14 :05 bash-3.0-r7.ebuild
3
3

aruxr =X

3
6
|
|
|
|
1
|
|
|
F
|

.Het.WebClient)

). DownloadString(3rss

rr.chtpa.uikinedia.org ping statistics
1 packets transmitted, 1 received, 0f packet loss, time Ons
rtt minfavg/max/ndev = 112.076/112.076/112.076/0.000 ns
bash-2.05b% grep -i /dev/sda fete/fstab | cut fields=-3
Jdev/sdal Jmnt fusbkey
fdev/sdaZ JSmnt fipod
bash-2.05b% date
Hed May 25 11:36:56 PDT 2005
bash-2.05b% 1smnod
Hodule Size Used by
joydev B256 0
ipu2200 175112 0
ieeeB0211 44228 1 ipu2200
ieeeBB211_crypt 4872 2 ipu2200,ieeeBb21]
eloop 84468 O
bash-2.05b5 i




just erunch it

CLI (2)

* Prompt + comenazi

* Tipuri de utilizatori

— programatori

— administratori de sistem/retea

— utilizatori avansati din punct de vedere tehnic

* Shell-ul este un caz particular de CLI

* Alte exemple de CLI

— CONSo
— €CONSo
— CONSo
— CONSo

— €CONSo

07.11.2011

a GRUB

a Python

a de configurare de echipamente de retea
a Matlab, AutoCAD

a de jocuri (FPS)
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Q)

Shell

Aplicatie care permite accesul la resursele sistemului de operare
In Windows shell-ul este Explorer
In Unix exista mai multe shell-uri: bash, tcsh, zsh, dash

Cum putem rula o sesiune de shell in Linux?
— terminal virtual (ALT+CTRL+F1...F6)
— emulator de terminal (konsole, gnome-terminal, xterm, etc.)
— conexiune de la distanta: telnet (nu), SSH (da)

Terminalul este (pseudo)dispozitivul in care ruleaza shell-ul

In continuare shell = shell CLI



Uso Comenzi si argumente

* La promptul shell-ului se introduc comenazi

razvan@asgard:~$ whoami
razvan

* Comenzile pot avea argumente
— argumentele se separa prin spatii

* Keep it simple!

— nume simple, uneori neintuitive: cp, rm, Is, vi, ps
* Cum se documenteaza o comanda?

— whatis

— apropos

— --help

— man/info sau help

n ”

— Google (“tutorial”, “faq”, “how to”, “example”, “usage”)

07.11.2011 13



uuuuuuuuuuu

Functionarea unui shell

Se introduce o comanda (ls)

Shell-ul identifica executabilul
asociat (/bin/Is)

Este creat un nou process shell
(/bin/bash) (fork)

Procesul creat se “transforma”
conform cu nou executabil

Intrarea standard este
controlata de noul proces

Dupa executia comenzi,
procesul moare si controlul
revine shell-ului

07.11.2011

rulare
comanda

=

fork

bash

‘o)
v

exec

afisare
rezultat



uuuuuuuuuuu

UsSS Facilitati shell

* Afisare colorata

ls ——color=auto

* Personalizare prompt

razvan@asgard:~/junk/uso/curs8/tmp$S echo S$PS1
${debian_chroot:+ ($debian_chroot) }\u@\h:\w\$

* Command completion
— folosirea tastei TAB
— eficienta
— completarea comenzii si a argumentelor acesteia

» [etc/bash_completion

* Biblioteca readline (libreadline)

— keyboard shortcuts (eficienta in utilizare)

07.11.2011
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USS Caractere speciale shell

uuuuuuuuuuuu

* QOperatori - OS’DGQ
— Redirectare: >, <, &>, >>, <<

— Secventiere, inlantuire: ;, | |, &&, |, &
* Expandare: S
* Comentare: #
» Citare (escaping): ‘, “, \
* Separare: blank (spatiu)

* Globbing:?, *, [, 1, { }

07.11.2011 16
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Uso Operatori shell

* Redirectarea intrarii/iesirii

razvan@asgard:~/junk/uso/curs8/tmp$ ls -1 > out.txt
razvan@asgard:~/junk/uso/curs8/tmp$ we -1 < out.txt
4

* Comunicatia intre procese

razvan@asgard:~/junk/uso/curs8/tmps 1ls -1 | wec -1
4

* Rularea unui proces in background - &

07.11.2011
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UsSS Operatori shell (2)

* Secventierea comenzilor (;)

# apt—get update ; apt—get upgrade ; apt—get dist-upgrade

* Secventierea conditionala (&&, ||)

$ grep razvan /etc/passwd &> /dev/null && echo "da" || echo "nu"
da
$ grep atilla /etc/passwd &> /dev/null && echo "da" || echo "nu"

nu

07.11.2011 18



UsS Ce efect are comanda de mai jos?

uuuuuuuuuuu

* < /dev/urandom tr -d -c ‘A-Za-z0-9’ | head -c 8
— < /dev/urandom — redirectaara intrarii standard
— tr — transliterate (comanda shell; filtru)
— -d — delete (sterge)
— -c—completement
— -C ‘A-Za-z0-9’ — orice nu este litera sau cifra
— Sterge orice nu este litera sau cifra dintr-un sir aleator
— head — primele elemente
— -C 8 — opt caractere

— Extrage primele 8 caractere tiparibile (litera sau cifra) dintr-un
sir generat aleator

07.11.2011 19



uso Expandarea in shell

* Expandarea variabilelor

razvan@asgard:~$ a=3
razvan@asgard:~$ echo $a
3

Expandarea comenzilor

razvan@asgard:~$ 1ls | wec -1

17

razvan@asgard:~$ num=$(ls | wc -1)
razvan@asgard:~$ echo $num

17

Expandarea aritmetica

razvan@asgard:~$ a=3
razvan@asgard:~$ ((a++))
razvan@asgard:~$ b=$((a+l))
razvan@asgard:~$ echo $b

5

Alte forme de expandare (siruri)

razvan@asgard:~$ sir="file.txt"
razvan@asgard:~$ echo ${sir/txt/dat}

file.dat
07.11.2011 20



UsS Citare (escaping)

razvan@asgard:~/junk/uso/curs8/tmp$ 1ls -1

total O

-rw-r—-—-r—— 1 razvan razvan 0 2007-11-18 00:14 alfa beta.txt
-rw-r—-—-r—— 1 razvan razvan 0 2007-11-18 00:14 d.txt
razvan@asgard:~/junk/uso/curs8/tmp$ ls alfa beta.txt
ls: alfa: No such file or directory

1s: beta.txt: No such file or directory
razvan@asgard:~/junk/uso/curs8/tmp$ 1ls "alfa beta.txt"
alfa beta.txt

razvan@asgard:~/junk/uso/curs8/tmp$ 1ls 'alfa beta.txt'
alfa beta.txt

razvan@asgard:~/junk/uso/curs8/tmp$ 1ls alfa\ beta.txt
alfa beta.txt

razvan@asgard:~/junk/uso/curs8/tmp$ echo $a

4

razvan@asgard:~/junk/uso/curs8/tmp$S echo "$a"

4

razvan@asgard:~/junk/uso/curs8/tmp$ echo \$a

Sa

razvan@asgard:~/junk/uso/curs8/tmp$ echo 'S$a’

Sa

07.11.2011
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UsS Citare (escaping) (2)

uuuuuuuuuuu

* \ (backslash)

— forteaza forma literala a caracterului urmator
— rol special in cazul comenzii echo -e

razvan@valhalla ~$ echo —-e "a\tb\tec"

a b c

* “(ghilimele)
— escapeaza textul dintre ghilimele
— Nu escapeaza expandarea

razvan@valhalla ~$ echo "* ; && | > S$sir"
* - && | > file.txt

* ‘(apostrof)

— escapeaza orice intre apostroafe
razvan@valhalla ~$ echo '\\\$aS$bc${de}'
\\\$as$bc${de}

07.11.2011



UsS Variabile shell

jjjjjj

llllll

Initializare obisnuita
a=10

b=ana Not War.

Declare Variables,

c="ana are mere”
=W $b $a”

NU se foloseste spatiu inainte si dupa egal la initializare

— s-ar considera comanda cu argumente

Folosirea variabilelor se realizeaza prin prefixarea lor cu
simbolul $ (dollar)

Atentie cand se foloseste S (doar la utilizarea valorii)

Variabilele shell NU au tip (intreg, sir, pointer)



Uso Variabile speciale shell

uuuuuuuuuuuu

°* man bash

— /Special Parameters
* S?—valoarea de retur a ultimei comenzi
¢ SS - PID-ul procesului shell curent
e S!—PID-ul ultimului proces (job) lansat in background

e S -ultimul argument al ultimei comenzi

07.11.2011 24



usS Variabile de mediu

uuuuuuuuuuuu

* Definesc contextul de rulare al unui proces
* Sunt mostenite de procesele copil

* Exemple: PATH, HOME, PWD, USERNAME, SHELL

* Operatii cu variabile de mediu
— listare: env, printenv
— configurare variabila ca variabila de mediu (exportare)

$ export myvar

$ export myvar=42 # init and export

— persistenta configurarii (startup)

07.11.2011
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) Variabile de mediu in Windows

per sistem: Control Panel -

> System -> Advanced ->
Environment Variables

per utilizator: Control
Panel -> Performance and
Maintenance -> System

07.11.2011

System Restors || Automatic Updates

Environment Variables

User variables for graham

Variable Yalue

FATH C:Program Files\OpenYPMYbin; C: Progr...
TEMP C:\Documents and Settings‘\graham. GE. ..
TMP C:'Documents and Settings'graham. GE...

Edit User Variable

Yariable name: | PATH |

Variable value: | 'rogram Files\GetData\Mount Image Pro va |

[ Ok, ][ Cancel J

s e e e e -
NUMBER OF P... 1
05 Windows_NT |

new || Edt || Delete |

| ok || cance |

26




UsS Globbing

just crunch it

razvan@asgard:~/code/tests$ 1ls

Makefile endian.c struct _bit struct_bit.o tcp_new_sock.c
endian endian.o struct_bit.c tcp_new_sock tcp_new_sock.o
razvan@asgard:~/code/tests$ 1ls *.c

endian.c struct_bit.c tcp_new_sock.c
razvan@asgard:~/code/tests$ 1ls end?an.c

endian.c

razvan@asgard:~/code/tests$ 1ls [a-s]*.c

endian.c struct_bit.c

razvan@asgard:~/code/testsS$S 1ls *.{c, o}

endian.c endian.o struct_bit.c struct_bit.o tcp_new_sock.c
tcp_new_sock.o

07.11.2011



just erunch it

Globbing (2)

* Filename expansion (si altele)
* Diferit de expresii regulate

* * - orice caracter de oricate ori
* 7? - orice caracter

* [abcde], [a—-e] -setde caractere

e [~abc] -diferit de setul de caractere

* {jpg, png, bmp} -—selectie

07.11.2011
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UsS Expresii regulate. grep

/Everybody stand back/
razvan@anaconda:/tmp/for$ grep '“ana' /etc/passwd

I know regular expressions
ana:x:1118:1026:Ana Galnaru:/home/students/ana:/bin/bash
razvan@anaconda:/tmp/for$ grep 'ana' /etc/passwd

list:x:38:38:Mailing List Manager:/var/list:/bin/sh

roxana:x:1004:1004:Roxana Savulescu,,, :/home/users/roxana:/bin/bash
roxanam:x:1030:1026 :Roxana Murarus:/home/students/roxanam:/bin/bash
constantin:x:1079:1028:Constantin Blanariu:/home/students/constantin:/bin/bash

[...]

razvan@anaconda:/tmp/for$ grep —-r '“#include <stdio\.h>$' /usr/include
/usr/include/argp.h:#include <stdio.h>
/usr/include/mntent.h:#include <stdio.h>

/usr/include/printf.h:#include <stdio.h>

07.11.2011 29



UsS Expresii regulate (2)

uuuuuuuuuuu

* x* - caracterul x de oricate ori (posibil niciodata)
* X+ - caracterul x de oricate ori (cel putin o data)
* X?—caracterul x cel mult o data

* . (punct)— orice caracter

* A -inceput de rand

e S -sfarsit de rand

* [a-z] — set de caractere

* [Ma-z] — set complementar de caractere
* a|b-—-caracterulasaub

* Atentie —la grep unele trebuie escapate (\+, \|)

07.11.2011 30



UsSS Expresii regulate — Exercitii

uuuuuuuuuuuu

* Expresie pentru o data in formatul YYYY-MM-DD
* Expresie regulata pentru adrese MAC (0C:A3:11:CF:D1)

* Expresie regulata pentru nume valide Windows
— Nu incep cu spatiu sau punct

— Nucontin\,/, *,?,:, %<, >,

* Expresie regulata pentru un URL HTTP
— http://www.google.com/a%b?d=45

— considerati ca URL-ul se inchide la aparitia unui spatiu sau
virgule

07.11.2011 31



uso find si xargs

just crunch it

razvan@anaconda:/tmp$ find /etc —-type £ —-name '*.conf'
/etc/mkinitrd/mkinitrd.conf
/etc/host.conf

/etc/nsswitch.conf

[...]

razvan@anaconda:/tmp$ find /etc/ —-type £ —-exec stat -c '%$s' {} \;
469
380
1029

[...]

razvan@anaconda:/tmp$ find /etc/ -type £ | xargs stat -c '%s'
469
380
1029

[...]

07.11.2011
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Cuvinte cheie

* interfata

* CLI

* shell

* terminal

* comanda, argumente
* prompt

* builtin si externa

e >,5&, [, 1], &&,;

* command completion

© 5U\S

07.11.2011

citarea unui caracter

expandare

variabi
variabi

e
e de mediu

globbing

grep

expresii regulate

find, xargs
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uUsS Link-uri utile

uuuuuuuuuuuu

* http://en.wikipedia.org/wiki/User _interface

* http://www.gnu.org/software/bash/manual/bashref.html
* http://mywiki.wooledge.org/BashFAQ

* http://www.shelldorado.com/

*  http://www.pixelbeat.org/cmdline.html

* http://www.regular-expressions.info/
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SO The End
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