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szuuuuinisnldlunisiseunisaeu:

- seuuUfURnns¥ila Multitask/Multiuser dvsuipIadnauImesauUARA - Linux
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P uansinliesruseneu 2 @ Ae

Tools - lounlusunsuessausslevd (Utilities) ¥iegruiennuasnintunisldnuvesls
Aaluswnsaly /bin, /usr/sbin, wag /usr/bin
Utilities U1sslinnanansalun1svinguun 138n11 Power Tools Ltiu
- Editor 19U vi 8z emacs,
- Compiler 19U gcc oy g++,
- Make - Tvi91uau script @11150n13 compile Londl 3e Separated compilation,
- Debugger dmSURnANLLAZINTRAUANTYINY WY gdb, Way

- Revision Control System d@1msun1swaunlusunsunLinaiy version

Programming - N15438U Shell script Ingldmdimuaulasiasisuaziiulsves shell Usenauiunis
7in91uv9 Utilities tAaUSULAINITYININIUY N30 NBU818UaUIAAINUAINISAUBS Utilities Tl

UseANTNIMEWULALATITUAINABINS
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- iheUszanananais (Central Processing Unit - CPU) 989A0NNLADILANAINALY



wgUIELIaNaNas Pentium, Core ix, AMD, ARM, MIPS
- YSunaundigAud I ndnwana1eiu- nuteiudoyani1ugds (Mass storage) 138
1 o A Ay 1 [ = A 1 .

MeAIINTT8Y 8198 B8 U ANY ANSITEUNYL nAlulaglunisieusie (interface)
Y94 hard drive UWanNASAY, ...
- gUnsalusenau (Peripheral devices) wansinafiu Ly
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- d 4@y lmuma, sound card, Nagy, ...

- wAlulagAseuuLaNANeiY

- w3evnediany, wiauielsane (wifi), DSL, ...

AManiitnana

- \flefdeulusunsuazdondoulusunsudsegndlusunsumis Sudunieldfigidoulusunsudy
wioadsufdsdmivmunniidunisvhauresgUnsaiiasudeiies

- fisulusunsusnBuasdosuudilusunsulidntugunsaiuiastuvielsi? Wwudlefinisdeu
hard drive fimsideusio wuu SATA 10U USB hard drive $1iuagdesinmsudlelusunsaliaenndes
fusndauiniasuluniels?

- winflusunsulalusunsumisihaufanaamsasinalilusunsimualussuuissuuaunuly

pevsala?

wihivessyuuUfoRnng

1. USMITAANIININEINTNINIEAIN (Physical resources)
-yl U vie "dan1s' Tigunsaldng q ¥iau wu wiheUszanananans miaeaaudn
uwivEn wiuRu senm asdeudewnietne .
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- dan1sninensiidnisidaudssdnsan danueniags nuniudanisianges (Fault

v
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tolerance) WALNISHENLYY LaZ INNISAUAIURANANNNLARNY
2. aidanndeunivingandmiunisinnuvedusunsudssend wuldsunsuuseana waglusunsy
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- @519 virtual resource (MSNYINSTLALBURTI?) way virtual interface @1nsulviusnisae
lUsunsuuszand
- vl @ ulUsunsNaeTU {1u high-level abstractions

- aF9AUINARUTIET YNNG KENLEELATIANITAURANAIALA



seuuUfuRnmadurenduniidudou
szuvU§oinns Wulusunslunguidanududeugadufim
- uszuvrunalug) Insvhauwuudiu Saldaelumsimungann wasidulsunsuiiy
winlaties
- UBNANTTUUVURUANITUA? Tsunsufifiausudounin wu TUsunsuadesie Wy TCP/P,
Tsunsudwmiunsinnuessyug, ssuunensalenna, .
~ auinnldsunsuiidudewduiildednals? — Abstraction & layering
- Wamne: szuuifinnudedioge awnsaidedeldiind Wedesdniunisiudeyaiiiy

sensitive data Lay critical roles

ANlAgTINYBITEUUURURNT

User-level Applications

virtual macRine interface

Operating System

physical machine interface

Hardware

Virtual Machine Abstraction
a wva o Y A & . . = < a 1% A 1 [ 1
- 38UUUUANIIVIUUINLUU virtual machine @aldudalInaauagnILazlasnnynid

AMSUNS e ULUTLATULAZ NS ITIUNINAINEANTUNTIUTIS IS IAEAT

asRUsENOU
- Kernel U Utilities
- kernel \JusszuUUURNS AuRN ua wazdnassninens

- utilities 3alUswNIUBITTAUTEloY WulUsunsunldguisauazanlunsyiuvesly

- Shell dm3uUiSenlea uttities haglUsunsutszens (Application programs)

- Suddsnngld fienny wazujuR vsevimihidusudadnds Command Interpreter



Uselnnwag Shell
- Graphic User Interface (GUI) -- X-Window
Window manager — 180 ¥in Qi’mazlﬁamﬁ http://www.gilesorr.com/wm/table.html
- Command Line Interface (CLI) -- Bourne Again Shell (/bin/bash), TC shell (/usr/bin/tcsh)

Command Line Interface

 Interactive mode &1 Command Line
Format: command [-option] <argument-list>
- annsaddmatesdanyhausesudu pipelining 16 (i/o redirection)
WU a | b fis M3t output vas a «Ju input e b- wWasuiiavg input/output I
—QunwndmSudeulusunsy Shell script
Shell script laildoonuuuandmiunmadeulusunsuuszgndlaeiialy uiesnwuunidimiy
Weuluswnsy glunsvinuvesssuuyjianis

- shell fllassa$1amuAun1sinau WWenuunain utilities

poufl e srUUUfTRNSYTn Multitask/Multiuser
Multitask - szuvufuRnistutiagtuiounndadu multitask #38 multiprocess MuALA?

- Unix, Linux, wag Android ﬁ’m%’uqﬂmiﬂmﬁauﬁ (Mobile devices) 1 smart phone, tablet,
netbook

- Microsoft Windows Wag Windows Phone @1%15U smart phone

- Mac OS uag 10S dmiugunsaliadoud Lawn iPhone wag iPad

1 £ a Y Aa A a U
nheUszanananassiune iusnislnswa wse 91U (task) nasaulurzifedny
- wuean (timesharing) eaniuniaegey (time slice 38 time quantum) uwaaguulealdl

Wigalnsafenlaldau CPU Wenuanatidudanau (preempt) ivoadulilwswaduringu

Multiuser - Sgl% "nane" A usazauilenadianslunisldniwenseneiu

- Unix, Microsoft Windows Server, Mac OS



\n3eanonfinmesivimihfduusiang (host) fifivaedeadier Tudufiud aanw waznd)
Wivsyaiden eliaansaliuinisglivarsauluvnsietu ldudazauisdosiiutiuiu uazaonm
Juvewuies wagigunsaideasuvueynsuidenseluduaiousiine

- wllufiad genm uazind Miluveaeosusiang Bundt Console anmnsaldaulév Text
wae Graphic mode (X-Window) dlngléidunihaedmsuduaszuy

- wufinsi 9901 uazgUnsaldeans dmiugldudazaudonit Terminal dslaifinngndn
Fmhoudn wswanunsaldau TsunsailunguiliFondn Terminal emulation dwiuldaenimuay
wiuiaivesedosmeuiamesdiuyana Srasaiiunthee wasdouderinuniorisdumedidaludausl

918 Terminal MAATUINNNSITDNALITI1ADITSENIT Pseudo-terminal

Shell dususzuuuUnnis Unix daeawuuma

- Command Line Interface (CLI) 151 Bourne Shell (sh), C Shell (csh), Korn Shell (ksh) wag
Bourne Again Shell (bash)

- Graphic User Interface (GUI) launsguu X-Window Feilusunsuiiviand iy window

manager UL LGN 1Y

TUsunsulungy Terminal Fadlapsuuune

- Terminal YIne1uldtanigAu Command Line Interface (CLI) luaunsauansnansidnla
TUswnsy terminal emulation Iumjmiﬁﬁmﬂ%ﬂ’lﬂuﬂmz oA SSH Secure Shell Client, Tera Term.
wag PuTTy

- Terminal #i¥11971ul#fU Graphic User Interface (GUI) 3 evi191uldfussuy X-Window

138n91 X-terminal (xterm) @9iilUswnsuIasntnasliisn download @wsuldaruusnuliuunn
Al (User) uagnay (Group)

BLG (user) A entity Niassuazidudwoddnsiwals w3l entity Mdwdveudula
nfieuagiiudngld v3e user Jslidndudenludiyaraianely orndussdusznauves
a wva P v al 1% A o [ P a o <V v 1 v .

sruvUuRnisivimihfilunisadalnswandndudeszuusuvhaudld wuldld daemon, bin uay

sys \Uusiu eglshngldanlngluszuudugldnduyaea



Jléudagsoiedld (Houidenin login name) wagnuigiavianizdaves gld (user
identification number) Bengodn "uid" uonaniifsUsznoude ADULVDITVARIY, NUNULAUNAUNAN,
UoyaTILazaunveL LY, Tasnne3isudiu (home directory),uazisadisudiu

seuuUfURn1svlia Multiuser "dae" atfuayunisvinaukagnIsianinenssuiuseninegly

Tnansdaigldndanwarnsiauededudidu 'nqu" Weatu ieanuasaintunisivuednslu

ASENSNEINS

< Ao o o

nga (group) WHugldinnumianfidnuagnisiauadieiu wazinisldnswenssuiu
Mndenunsdaligliatdnvagnsvihaundrefududu 'ngu’ Weadu ildazainluns
suadvdlunslivinensladlatmunanslitungy fldvnaulunguazlisuanadude seghaty
nauvedlUsunsumesfieglulassmsiamneendusideaiu dududedduibilusunsusiuty
fdusiazaudesdaiangumdn 1 ndw (3891 Primary group wavenadaianaudus nvatenau
Idmuausnduvesau msdsungy maiiuuazanaundnlungy Wumusuiavevveguay
JPUU
nguAaz group d¥ondu LarWLNELAYNGL (group identification number) 138ngain "gid"

sruuUuRn1sidn uid uae gid IWldlunsiansandnsveslddmiunisldauuiy wazusnisvesssuy

madldnuuaznsigauiiate
Wisauvasasdelunisldau gnvzarunsaldanula desinisameilowieldldanulussuy wias
576N15838N797 user's account Usznaume Jar Y (login name) Uaysiar1u (password) Lilaagiinlyd

v A

1u {lideatioudofliuar siminiitedunsigidusuinduglidedluiydned eats nsvuaunsi
138n71 "N13NEAFIA3e" (Authentication)

- sy "msfigatiianie’ ud {ldasdngituiviinudausia iFendn Home directory (~) gl
upiazAUL home directory #indfiu

- home directory wasilélaidudnslasauysaivealidu uazamnsoouneliilddulfaulsd
Tngldif1da chmod (change permission mode) - telsgldamnsaldnsnenssanduld wu nsld
wiltsluswnsusuiuluseninefiunuiaulusinsy
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- Wegldaglininennsle seuvagiinisasiraeuingliianslunmsldauninensiuniely

waztJuansle



[ 1 ' Y ) 1% . [ 14 ya [
- NNeINTUAarog19iianed (owner) - ANULTWIIVBS (ownership) YilARLEE A3y

daugin’ dennudasnsie (Security) Tunislgau

floieylussuuufonnig Unix

a9 14

58UV JUANTS Unix T514RAwiTendn Superuser inngimdugguasszuu (system
administration) #¥e4l4.0u root #anslunisldninensnnedisluszuy Wudasrsuazivun
FEATBYANITYINUVRIR ITDY

= v a | & v a A a

%o root dullyg1uinwNn superuser [WugldiieaneiienaansalfsuwUaadlyszuuuily

Tu root directory 19 wagll home directory 4 root directory (/)

willuazAdne e
Jetc/passwd  uiluseteuareavdunyld, Jlivalutanseorudeyaluwiula
/etc/shadow  wilufusiarnuidnswauds, iz root uazldngu shadow wintuifianseuwily

Jetc/group  wilufiusedeuazsneasdunveingy, Jlivhluiavseudeyaluwiuld

g1uswazdenvawilulaluniin 5: File Formats and Conversions L1
$ man -s5 passwd # online manual page Tunia (section) 5 dmsuily passwd
AT UATIRER UYL LS asvIN L UNaY

id - wanasnglavgliuayningiaungy

'
o & o

A mSUAgULUAENS 191709 wazngy

'
o

chmod Aaalasuansnslruwinuielasnnes (change file mode bits)

chown AmaslasudnveniunIalasnnes (change file owner and group)

chgrp AasUdsunguveiuniolalsnyes (change group ownership)
JOAITILTI

PINLYA1ET chown LﬁaLﬂé‘auﬁwaaLLﬂumﬂmuLaaLf]uﬁum;:i%uué”a agldanunsalasunduAuldu

psnuLedladedlimidrveslu w3e superuser andunsl



AuENTUSTEn Il duazuily

wilnusazuiufigldndu "Wrves" (owner) Wissawde wazld "ngu" (group) My "¥ives”

WeanguLsen, ;ﬂ%ﬁ'ﬂu "Fwes wily 1wl Fefiaunsawasuudrslumsiduiluld Wasudwewasngu
ol nisitsruuufoRnisimunlidutl faevlsgldhilaldieslifglddudmnldnudiuremulaelailésy
BRI

n15fMuAdNS (permission) Tunsldaruuity (waglaisnved) UGy szuuUFtAns Unix woagld
Ju 3 nqu Ae

'
¥

- @ndveaLd1ve9 (owner permission) WWunSndrvesinazanunsasiiiunsiuuduiule
- @nSve4ngu (group permission) \uansngldneglunguifertuidivesuiutu azauise
aiunsiuwiudule

- Avveegldnily (other permission) \luansngldvnaunegluszuutu agaunsaaiunis

Auniutule

wagdmuedvslunisidauuity (waglasnne3) veuldusasngulianuuuume
- read (r) @ndlunisenu
- write (w) @n5lunsilauy
- execute () An3lunis run wilaTusunsy wieanslunisldlaisnnedansneanuuuuis

ANUMINEFE1InY Waldiukiuwaslasnnes Tnelsieazdennadl

ansdmsunisldeunily (file access permission)
Sread ():  anansoeudeyaluniliniuld wu T cat fuwilduld
- write (W) : anansaifien wWasuwlas wavaudoyaluuituniuld
_ execute () : a1n3a run TWsunsaluwitduld fuammsuituidarauiuddnreees,

shell script, wagwilune script duq

MELYE MINABUENS x UK a.out Aglilanansasenlminnuledn lngszuvazudsbinsuingldla

@35

ansdwmsunsidaulasaves (directory access permission)

-read () : aunsaaus1eTeuiululasnneste wu aunsalianda s Tulasnnesuuls



- write (W) : ansnsaasewiiln visoauuililulasnnesls Fwaneauimnnglddans w lu
szaulasnnes Jlduuaunseavwiululasnnesuuls Wnelddnludedidns w Tussauuily

- execute (x) : @unsadntulasnnesuula wu aunsaldmds cd Wnlulasnnestuls

msmmuaanslums ldan
ansmsldanuvesldudaznadansesdiau read, write, execute WABISEIIAUIN 131989, NGY, Wagh LY
dulusvuuiane avdnisTdruusdazediaunufeavgiuassuin 1 9 39 2 anug Ao "TAvE" (wnu
fe 1) e LiflAVE" (unudhe 0) Andvesiliudaznguisunuioiavgiuaesuin 3 On Jeaudeiu
wguLUe (Octal) 1 wan

WIgIuEes  wavgiuwda @vsnisldau

(Binary) (Octal) (Permission)

000 0 -

001 1 --X

010 2 -W-

011 3 -WX-
100 a4 r--

101 5 r-x

110 6 rw-

111 7 rWx

A1 ndndianuevesldudaznauiidullivanun 8 wuu Wunisivusiaumaaunannuuy

w38li? efusenenlivnnalseneuidaau



