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INTERFATA IN LINIA DE COMANDA




SUPORT DE CURS

» Suport (Introducere in sisteme de operare)

» Capitolul 12 — Shell scripting

» Sectiunile 12.1,12.2,12.6, 12.7
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STRUCTURA UNUI SISTEM DE CALCUL

utilizator

P

programe de aplicatie
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INTERFATA CU UTILIZATORUL

» interactiunea utilizatorului cu aplicatiile si cu sistemul de
operare

ascunde detaliile sistemului de operare

usurinta in utilizare (ease of use)

eficienta in utilizare

acomodarea rapida: intuitiva, naturala

interactiunea cu sistemul de calcul
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Human Machine Interface
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» GUI - Graphical User Interface

» WIMP (window, icon, menu, pointing device)
» eye-candy
» usor de folosit, intuitiva
» ascunderea complexitatii
» CLI— Command Line Interface
» executia de comenzi pentru indeplinirea sarcinilor

eficienta
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>
> automatizarea sarcinilor
>

resurse consumate reduse




zlai@ZLai: ~

zlai@ZlLai:~5% uname

Linux

zlai@ZLai:~$ uname -a

Linux ZLai 3.2.0-24-generic #39-Ubuntu SMP Mon May 21 16:52:17 UTC 2012 x86_64 x
86_64 x86_64 GNU/Linux

zlai@ZLai:~$ which which

Jusr/bin/which

zlai@ZLai:~$ which yes

fusr/bin/yes

zlai@ZlLai:~5 echo $SHELL

/bin/bash

zlai@ZlLai:~S echo SPATH
Jusr/lib/1lightdm/1ightdm: fusr/local/sbin: fusr/local/bin: /fusr/sbin: fusr/bin:/sbin
:/bin: fusr/games

zlai@ZLai:~$ cat ./yes

#! /binfbash

#script version of fusr/bin/fyes

zlai@ZlLai:~S echo SSHELL
/bin/bash

zlai@ZLai:~$ echo §7?

0

zlai@ZLai:

zlai@ZLai:

zlai@ZLai:

Jhome /zlal

zlai@ZLai:~$ I
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CL/

PE C:x2> Get—ChildItem *‘MediaCenter:“Music’ —rec | -
where { —not 5_.PSIsContainer —and 5_.Extension —match ‘wmaimp3*® > | |
>} Measure—0hject —property length —sum —-min —-max —ave

>

Count : 1387

Average = 54712%6.07563887
Sum : IaT785%Y
Maximum = 22985267

Minimum = 3235

Froperty : Length

PS C:x> Get—UmiObject CIM_BIOSElement ! select bhiosvu®, man®*, ser*® | Format—-List

BIOSUersion : {TOSCPL — 68480608, Uer 1.8B@BPARTTBL>
Manuf acturer = TOSHIBA
SerialMumber = M821116H

PS C:x> ([wumiSearcher 1R’

»>» SELECT = FROM CIM_Job

»>»> WHERE Priority > 1

2 "0 _gett) | Format—Custom
>

class ManagementObjectiroot cimu2“Wind2_PrintJob
£

Document = Monad Manifesto — Public
Jobhld = 6

JohStatus =

Ouner = lUser

Priority = 42

Size 1827088

Name Epson Stylus COLOR 748 ESCAP 2. 6

PS C:» Spsslrl = 'http:/sblogs.msdn.comspowershell rss . aspx’
PS C:~» Shlog = [xmll{new—ohject System.Met.Webhclient?.DowunloadString{Srsslirld
PS C:%» $bhblog.rss.channel.item | select title —first 3

MMS: What's Coming In PowerfShell U2
FPowerShell Prezence at HMHME
MMS Talk: System Center Foundation Technologies

PS C:%» Shost.version.ToString<).Insert{B, 'Windows PowerShell: *>
Windows PowerShell: 1.8.8.8 A 4
PS C=»2 DEPARTAMENTUL

DE INFORMATICA
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CL] — CONTINUARE

» prompt + comenzi
» 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

» consola GRUB (bootloeader)

consola Python
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consola de configurare de echipamente de retea

consola Matlab, AutoCAD
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consola de jocuri (FPS)



SHELL

» aplicatie care permite accesul la resursele sistemului de operare
poate fi grafic (GUI) sau in linia de comanda (CLI)

in Windows shell-ul este Explorer (GUI)

YV V VY

in Unix
» shell GUI: X Window System + KDE/GNOME/Xfce
» shell-uri CLI: 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
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» terminalul este (pseudo)dispozitivul in care ruleaza shell-ul

» in continuare, shell = shell CLI




TERMINAL VS. SHELL

» terminal = dispozitiv
» shell = proces

» terminal — cadru, interfata pentru rularea unui shell

» fizic (tastatura, monitor)

» virtual (ALT+CTRL+F1. .. F6) —ttyO, ttyl, ..., tty6

A\

emulator de terminal — pts/0, pts/1, . ..

A\

folosit pentru intrarea/iesirea standard (stdin/stdout) a unui proces

A\

daemonii nu au acces la nici un terminal (nu au intrare/iesire

standard)
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» shell — permite rularea de comenzi

» prompt, comenzi, operatori shell

» bash, zsh, tcsh




COMENZI SI ARGUMENTE

Promptul unui shell

alin@anaconda:~$ whoami
alin

» comenzile pot avea argumente (optiuni pentru comanda)
» argumentele se separa prin spatii

» Keep it simple!
» nume simple, uneori neintuitive: cp, rm, Is, vi, ps

» Cum te documentezi legat de o comanda?
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> --help

» comenzile man/info

n  «u n  «u

» Google (“tutorial”, “fag”, “how to”, “example”, “usage”)




FUNCTIONAREA UNUI SHEL L

» se introduce o comanda (1s)

» shell-ul identifica executabilul asociat (/bin/1s)

» 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 comenzii, procesul moare si controlul revine

shell-ului
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FACILITATI SHEL L

Afisare colorata
ls --color=auto

Personalizare prompt

alin@anaconda:~/junk/uso/curs8/tmp$ echo $PS1
$debian chroot:+($Sdebian chroot) \u@\h:\w\$

» command completion
» folosirea tastei TAB
» eficienta
» completarea comenzii si a argumentelor acesteia

» /etc/bash completion
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» biblioteca readline (1ibreadline)

» keyboard shortcuts (eficienta in utilizare)

» documentare: man bash si cautare dupa Commands for



CARACTERE SPECIALE SHELL

» operatori
» redirectare: >, <, &>, >>, <<
» secventiere, inlantuire: ;, ||, &&, |, &
» expandare: S
» comentare: #
-t

> citare (escaping):', ", \

» separare: blank (spatiu)
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> gIObbing: ?I *I [I ]I {I }




OPERATORI SHEL L

Redirectarea intrarii/iesirii: >, <

alin@Ranaconda:~/junk/uso/curs8/tmp$ 1ls -1 > out.txt
alin@Ranaconda:~/junk/uso/curs8/tmp$ wc -1 < out.txt
4

Comunicatia intre procese: |

alin@Ranaconda:~/junk/uso/curs8/tmp$ 1ls -1 | wc -1
4

Rularea unui proces in background: &

alin@anaconda:~$ du -hs &

[1] 15766

alin@anaconda:~$ jobs

[1]+ Running du -hs &
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CE EFECT ARE COMANDA DE MAI] JOS?

me@local:~$ < /dev/urandom tr -d -c¢ 'A-Za-z0-9' | head -¢c 8 ; echo

» extrage primele 8 caractere tiparibile (litera sau cifra) dintr-un sir generat

aleator; la final afiseaza un caracter newline

» sterge orice nu este litera sau cifra dintr-un sir infinit generat aleator
» /dev/urandom — generator de caractere aleatoare

» < /dev/urandom -redicteaza intrarea standard din fisierul

/dev/urandom
tr — transliterate (comanda shell de tip filtru de text)

-d —delete (sterge)

YV V V

-c —complement (set complementar)
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> -c 'A-Za-z0-9' —orice nu este litera sau cifra

» extrage primele 8 caractere

» head — extrage primele elemente

» -c 8 -—optcaractere 7

DEPARTAMENTUL
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VARIABILE SHELL
Initializare variabile in shell

alin@anaconda:~$ a=10
alin@anaconda:~$ b=ana
alin@anaconda:~$ c="ana are mere"
alin@anaconda:~$ d="S$b Sa"
alin@anaconda:~$ echo $a, S$b, $c, $d
10, ana, ana are mere, ana 10

» nu se foloseste spatiu inainte si dupa egal la initializare

» s-ar considera comanda cu argumente

» folosirea valorii unei variabile se realizeaza prin prefixarea cu

simbolul $ (dollar)
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» variabilele shell nu au tip (intreg, sir, pointer)




VARIABILE SPECIALE SHELL

» documentatie: man bash, si cautare dupa Special

Parameters
» $7? —valoarea de retur a ultimei comenzi
» $$ — PID-ul procesului shell curent
» S —PID-ul ultimului proces (job) lansat Tn background

» $ —ultimul argument al ultimei comenzi
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VARIABILE DE MEDIU

» definesc contextul de rulare a unui proces
» sunt mostenite de procesele copil

» exemple: PATH, HOME, PWD, USERNAME, SHELL

» operatii specifice cu variabile de mediu
» listare: env, printenv

» configurare variabila ca variabila de mediu (exportare)
» export myvar

» export myvar=42 # init and export
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» persistenta configurarii (startup configuration)

» infisierul ~/ .bashrc




VARIABILE DE MEDIU — CONTINUARE
> h Windows

» per sistem: Control Panel -> System —-> Advanced -
> Environment Variables

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

System Properties

‘ System Restore Automatic Updates Remote

Environment Variables

User variables for graham

Variable Value
PATH C:\Program Files\OpenVPN\bin;C:\Progr...
TEMP C:\Documents and Settings\graham.GE...

T™P C:\Documents and Settings'\graham.GE...

Edit User Variable

Variable name: | PATH |

Variable value: | ’rogram Files\GetData\Mount Image Pro v3 |
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CITARE (ESCAPING)

Exemple de escaping

alin@Ranaconda:/tmp/uso$ 1ls -1

total O

-rw-r--r-- 1 alin alin 0 2007-11-18 00:14 alfa beta.txt
-rw-r--r-- 1 alin alin 0 2007-11-18 00:14 d.txt
alin@Ranaconda:/tmp/uso$ 1ls alfa beta.txt

1s: alfa: No such file or directory

ls: beta.txt: No such file or directory
alin@Ranaconda:/tmp/uso$ 1ls "alfa beta.txt"

alfa beta. txt

alin@anaconda:/tmp/uso$ 1ls 'alfa beta.txt'

alfa beta. txt

alin@anaconda:/tmp/uso$ ls alfa\ beta.txt

alfa beta. txt

alin@Ranaconda:/tmp/uso$ echo $a

4

alin@anaconda:/tmp/uso$ echo "$a"

4

alin@Ranaconda:/tmp/uso$ echo \$a

Sa

alin@Ranaconda:/tmp/uso$ echo '$a'’'

Sa
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CITARE (ESCAPING) — CONTINUARE

» escaping folosind \ (backslash)
» forteaza forma literald a caracterului urmator

» rol special in cazul comenziiecho -e

alin@anaconda:~$S echo -e "a\tb\tc"
a b C

» escaping folosind " " (ghilimele, quote)
» escapeaza textul dintre ghilimele

» nuescapeaza expandarea

alin@anaconda:~S$S echo "* ; && | > Ssir"
* ; && | > file.txt

» ' (apostrof, single quote)
» escapeaza orice intre apostroafe

alin@Ranaconda:~$ echo '"\\\SaSbcS$Sde'
\\\Sasbcsde

DEPARTAMENTUL
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EXPANDAREA IN SHELL

Expandarea variabilelor

alin@anaconda:~$ a=3
alin@anaconda:~$ echo $a
3

Expandarea comenzilor

alin@Ranaconda:~$ 1ls | wc -1

17

alin@Ranaconda:~$ num=$(ls | wc -1)
alin@Ranaconda:~$ echo $num

17

Expandarea aritmetica

alin@Ranaconda:~$ a=3
alin@anaconda:~$ ((a++))
alin@anaconda:~$ b=$ ((a+l))
alin@Ranaconda:~$ echo $b

5
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GLOBBING

Folosire globbing in comenzi shell

alin@anaconda:~/code/testsS$ 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
alin@anaconda:~/code/testsS 1ls *.c

endian.c struct bit.c tcp new sock.c
alin@anaconda:~/code/tests$ ls end?an.c

endian.c

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

endian.c

alin@anaconda:~/code/tests$ 1ls *.c,o0

endian.c endian.o struct bit.c struct bit.o

tcp new sock.c tcp new sock.o

DEPARTAMENTUL
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GLOBBING — CONTINUARE

» filename expansion (si altele)

» diferit de expresii regulate (vezi in continuare)
» * — orice caracter de oricate ori

» ? —orice caracter

» [abcde], [a-e] — set de caractere

» [Mabc] — diferit de setul de caractere

» {jpg,png,bmp}—selectie intre variante
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EXPRESII REGULATE

* grep - global regular expression print

Extrage liniile care incep cu sirul ana

alin@Ranaconda:/tmp/for$ grep '“ana' /etc/passwd
ana:x:1118:1026:Ana Musat:/home/students/ana:/bin/bash

Extrage liniile care contin cu sirul ana

alin@anaconda:/tmp/for$ grep 'ana' /etc/passwd
list:x:38:38:Mailing List Manager:/var/list:/bin/sh
roxana:x:1004:1004 :Roxana

Savu,,, :/home/users/roxana:/bin/bash
roxanam:x:1030:1026:Roxana
Moraru:/home/students/roxanam:/bin/bash

[...]

Listeaza fisierele ce contin linii care contin doar sirul #include <stdio.h>
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alin@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>




EXPRESII REGULATE — CONTINUARE
» diferite de globbing

» 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

» N —inceput de rand

» S —sfarsit de rand

» [a-z] — set de caractere

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

> Atentie: la grep unele trebuie escapate (\+, \|)




1) expresie regulata pentru adrese MAC (0C:A3:11:CF:D1)

2) expresie regulata pentru subgrupa de student la

Informatica (212A, 223B)

3) expresie regulata pentru nume de variabile C
» ncep cu litere sau cu underscore

» pot contine litere, underscore sau cifre

4) expresie regulata pentru nume valide Windows
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» nuincep cu spatiu sau punct

» nucontin\,/, *,?,:" <>, |




» editia a 3-a, 2002

» enciclopedie a faciltatilor Unix
» 1100 de pagini, 51 de capitole

» pentru ,power users” — utilizatori avansati care vor sa

foloseasca la maxim sistemul

» capitole excelente despre shell si shell scripting
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» parte a echipei Unix
» ulterior, dezvoltator la Plan 9 si
Inferno

» sisteme de operare unde totul

este un fiser
» pe Unix aproape totul este un
fisier

» carti si proiecte Tmpreuna cu Ken
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Thompson, Brian Kernighan
» UTF-8

» lucreaza la Google




» Amazon.com, Inc.

» comert electronic (online retailer)
» fondata in 1994, online inh 1995

» initial librarie online

» Amazon Kindle

» 1n 2010, vanzarile de e-books au depasit vanzarile de carti in

format printat

» Amazon Web Services — servicii de stocare si rulare, cloud
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computing
» Amazon EC2 —inchiriere de masini virtuale

> Amazon S3 — servicii de stocare




» CLI pentru Windows

> ruleaza de la Windows XP SP2 in sus
» integrare cu .NET framework

» cmdlets, aplicatii .NET

» automatizare — scripting

» pipeline de obiecte (objects), nu de siruri de caractere ca in

Unix

=
0
=
m
<
m
O
m
9)
T
m
X
>
o
m
1

@)
C
oy
0
ul




")
> interfata > "'\, S ﬁ
» CLI » variabile E
> shell » variabile de mediu r?l
» terminal » escaping r%l
» comanda, argumente » expandare §
» prompt > globbing l'l;lgl
> > < & |, 11, &&, ; > expresii regulate 8
» command completion > grep a

6]




RESURSE UTILE

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

vV V V V VY VY

http://www.regular-expressions.info/
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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/

