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wann15lusiwe (Process Concept)

Tuunilagnanfandnnisueslusiad (process concept) UM process ALTAUANIGT
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31 wé’nmiﬁugquuazm'\wma (Process Concept)
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sruuUfUANsTnassl lusunsuildegnisendt “Tusiwa” (process) Banseunagnaniesdndadig

igdszuana Asiulusiwadeiifovesingniaumeninensimawhanuldauddngnimunaly

Wisuialleuvueudngnisenldeulagidaduvinnutuies

3.2 anwan1sleuLea21u31 (Memory Usage)
Uswalognlnamdnguissanududrazamnsaudadudiudsguil 3-1 yaddslsunsy
(program code) AiluswnsumesldBeuseligaldniiunsruruulaniwiudrsunaroidurds
(instruction) Ata3ensufinmesidila galuanidililudiuves text section sumisvasddsazgn
UssqAUIIamesTain Program Counter (PO) Lilaazihdidadsndniidngnisusyanana uina
miheauinfignaseuaseslnelusiwadnarunilsie Stack section Faduuinaivdoyatingn
dmsuilandusing 9 AlUsunsumesimuagy wsfiwes fuusléneluileddu (ocal variables)

wagAwuMULTeNNdU (return address) Woeananileidy uSnamuleamudn stack azgnaedld



famtmuANusoInsitveslusunsuwazag ldaunsaveglugiaainiiuay (run-time) o vwn
Ushamihieanudinainangnidaununagyililuseaiinianuiianainisenitiie stack overflow
druinlufie data section Wuusadildiiummuusiiusunsuweidesnisusenalildls
lUiEeniniaulsansnsae (global variables) wagfuwUsfianliiudsuulas (static variables) 6
wsimanilusieaay o srvamnsadldldiguiuy duddysnduiluswaldmisoninusiie heap
section Wuusnailuswarinissesiudilfiiefinnsiewefintumy fds malloc lun1wa C 84
annsavimsSesmwevaesniiueu (runtime) I USia heap @wnsavensuazanlduuunatng v
Fowhnsseudiedesnsiduaziudiodnldau wmnlusunsumesuinsmiieanusidiudnanilil

Usgdnsam araluameyihlimheanudivesszuupeuiamesimvioning uagviliineuiiunes

neAnsvaule

maxX

StaCk Local variables
v
4

heap e.g. malloc
Global or Static

data variables

teXt code

0

5UM 3-1: Wawaluniieaanudn

3.3 dnnazvaslusied (State of Process)

an1zveslusiea (State of process) Avanmveslusiwaiiiuegluvaenils lnslusioa
ansnAsuulasaniagldiluaniisvilaamslaaniiann 5 anme fo

1) New: Wsiwaegluannzgnains aduanneildsunalumbeiiudoyagnizonlduas

Iaaingviheanudven

'
[ o ¥ 1 I

2) Ready: Wsiwaegluanmenion uazselimdgnmindigyiieysyuiana (Processor)

Y Y

3) Running: TUsigaagluaniizUssaianayands



4) Waiting: TUsiwaegluaniizseldivgnisalduifinfuigu sedyginaingunsaiduny

i Wevhanuasadu

5) Terminated: WWsiwaagluaniiziadadunisuszanana

admitted interrupt exit

terminated

scheduler dispatch

1/0O or event completion I/O or event wait

sUN 3-2: laezunsuaniizvaslusiua

v

fan: (Silberschatz, Galvin, & Gagne, 2010)

Inevunsulugui 3-2 uansnnulenlesnnanenisludanenisvedusiwa Wislusia
gnaie uaglvaadiguiheanudnssuiosuad Jndrganenieu (ready) wazselvissuuujus
ddgmiseUsziiana WelUswadgnisuszananaan1zvedusiwaisldouduannzidviheu

(running) Tugrsianfilusiannagnindamie deuldsiwadedaundulianieniouiesenisussana

a

sol eluvahnuldswawimsdenldnugunsaldunmewinm ddin1svinudinindiy o

u

1n setulusiwaisiendgannzaesnabigunsalfinanivhowasadu luannzanvinede anne

q

v

Augan13v9U (terminated) FalUsiwaazgnuganisyinauegaualkazAuAmMYIBANTNA
SPUU

3.4 ﬂ’]'ia%NLLazqﬁI‘ina (Process Creation and Termination)

o
g

sruulfuinistugatagduanunsaliluswanatslusiwariaulunainiouiuls dely

Wswaauisagnasauazedlanaeniian Tudiilesuigiinsaiwuasyiluswdluseasidun

3.4.1  nszvIunsaslusiwa (Process creation)
szuuluinisdnldsauszdndalusiva (process identifier: pid) tw1zaslusisania

9 Fadusuavdnuduieiaudelussuuufoing Wawaniafieglussuuudidaunsoasne



lUswdludlmnndulanuidesnis Wunsisenldssuu (system cal) ¥® CreateProcess() lag
lWswagainazisondlusiwausd  (parent process) uwaglusiwaiignairaienitlusieagn  (child
&5 [ 14 = ! Y =2 a < 1% t% o/
process) usnandluswagnidsaunsaasidluswady o seldld Fudndulassadeduld (tree
o = I i A o . & v o w vy =
structure) a3UN 3-3 awiiudusdaylusiaiisvia (pid) Wusimiuld uaglusisausineraasillusiva
anlimangluswa avunmsdsznanaanaluldaensdlfie lWswawdisesunseialusiwagnusyana

@SduLarefinisvihau wiensussianaguuiuly

UM 3-3: Taseaireiuldvesluswaluszuuufjifnig Solaris

fan: (Silberschatz, Galvin, & Gagne, 2010)

3.4.2  AsEUUMSEANMSYIUlUswE (Process termination)
nsgAnsinuveazeenInsruutedUswainTulloluswarinauasaduuin
nduszuuluinisagyihmsaulusiwatiume system call 3o exit() iiefunnginseng q My

! I g 2 & o = [ v & w a & '
STUUAILNANNDNAST  NMstasadunsussnanaveslusiwaninasiinsasamasnsnauly Uneikdum



i) nsnnzlysiwagnazdsmadnsndululiluswaw  egdlsfimuniseAnisinauees
TWswaoainduainmduligy  msdduswagnlimeansyhaulaelswawd  wiensdamennis
nulagglilaense Inefinsdslusganganisinunseriviuguilasnseyiniig system call %o

TerminateProcess()

3.5  n1sUswIsIan1sluswa (Process Management)

dosspuuufianisdusenliiliusiwasgluszvunatsluswalunanfsatu fedy
sruuUfoimstainaanislunismvasiuawaman wosdlofldluszuudfifmsdo wiaslusiva
zgnaruANlugUea Process Control Block (PCB) Fauanslilugud 3-4 Tusiwausazlusivaasdl
PCB tfuvesiaies Ine PCB Wudruluniheainudiiuaisng o fiddgueduswaiants Tned
swazduafil

1) Process id: s9aluswua

2) Process state: anzasiUawaluredy

1%

3) Priority: @nurANUdEAgyvolUIIYa

4) Program counter: seyfumilvesmdsdaluiaUszananaveslusiva

5) CPU registers: Awing 9 Tu3damesililag diy deasfiunumidlelsiwagnindame 1ile
AupAlsagagnees

6) 1/0 status info: \usenisveminensidnassliusiea wu Ind

7) CPU-scheduling info: Lﬂu%’agaLﬁasdwiumﬁﬂmiaé’mm (scheduling)

8) Memory-management info: LﬂusﬁazﬂaLﬁaﬁdwﬁlumié’@mimi’aammﬁw

9) Accounting info: 1udeyatufinnsldnsnensigu Usuwnslyd diy uazduwmesiin

o

WeUsylevdlun1sdniinvad



Process ID

State

Pointer

Priority

Program counter

CPU registers

1/0 information

Accounting information

etc....

3‘1]17; 3-4: Process Control Block (PCB)
Fa: (Operating System Tutorial, 2017)

91371307 3-5 aziiiunisin PCB wrldarugunnviauvesiusiea PO uag P1 Fauny
Wsiwale q Amdwihnueglussuy Sudy Po Mdsdiiuanuaunssigniadmaziag Pl
ssuuUfiRmsasvhnistufindisne 4 a vagiuadu PCB, Afignifufinadlu PCB, Fuduainnis
Aty dunavesddeil uazdeyandniu Amanisdusonsnduumiudeluasdaly e

C =

Jufin PCB, awasa Fuimsiuanm1ang 9 210 PCB; 1indnsyuiunisussuianaves iy siald 910

i1 P1 azgnuszananaunsenigndndamae seuulufinisnaghudi PCB, naugviieUsvaiana
ol PO lasunisuszananasioly Wuuliaduiussnindusiea datiuasunisldauves PCB 1991
Judwivanmwwindenvesiusiwainl ivazuis WeszuulfiRnsawnsanssinsaduiaeunis

yuveetusiva



process Py operating system process P,

interrupt or system call
executing 11

R ‘ save state into PCB, ‘

L
L ]
-

‘reload state from PCB1‘

idle

ridle interrupt or system call executing

S

‘ save state into PCB; ‘

L4 .
. idle

J ‘reload state from PCBD‘
executing U‘x

3UN 3-5: laazunsauananislyd PCB Tunisaduaulusivs

fan: (Silberschatz, Galvin, & Gagne, 2010)

3.6 nsaauN15Ii19Iuveslusied (Process Scheduling)
msaduluswaiidmnedieligldnuaansaiaulivate 9 Wsunsulunanfoadu lne
MIUsMIINISIuTes Iy Widuuszansnin dewiansafeniieyssuiana Ty 1 mitwaunse
Ussananaldindeay 1 dddlunamis q uidefimsadunudy 4 danussunalugsi 8y Seing
nmssedudy q hendulussadagiu agviild iy aunseadunmsUsssnanaliudlusgasuld

< [

ABAINANTAVDE FTY HN1591UNTIGT wazaunsaasulusalavatelusiva delugldadl

v v
g

AusAnfenisvihaulavate 9 nundeudu Melinmsadunmsinuveduswaazedelana

3.6.1 @adulusiwa (Scheduling queue)

WsiwaniindoudmiunsUszinana fesgnussqgiidsddeiionin ready queue
dioseld @y Ussinana anmeveslssamaniazgnuanaduanm “ready” Tneluawafisooglu
ready queue \udnwarves PCB waslusiwatu q Wenlosemudy link-list Tnefidumadusm
(queue header) FaUszneudiediu head FuAsumadlude PCB waslusiwaddunsnyesings

Jusiuruiu wagdu tail inuaAsiunilugs PCB vaslusiwagavinelufa dwuandlugui 3-6
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waNaN ready queue dmsulUsiwamassesunsUseudanalag Ty uad Sl
dwifugunsalBunneminm (/0 queue) dwmsulusiwandeinisidildaunsaliana1n 1y mag-tape
queue Midwmsugunsalriiamy disk queue ArdmsulUswaldaunsalfan uay terminal queue

fdnsulusiwaliaenaunLees

queue header PCB, PCB,
ready head y — S
queue tail N registers registers
e .
. .
mag head —+—=
tape : =
unit 0 tal +——=
mag head +———=
tape t .| PCBq PCB14 pCBG
unit 1 al =
/ ‘ il
disk head 4
unit 0 tail <
PCB;
terminal head > —=
unit 0 tail L

]
=

5UN 3-6: lnazunsu Ready Queue uazAddmiugunsaldunnianing wuu Link-List

‘17‘|Im: (Silberschatz, Galvin, & Gagne, 2010)

3.6.2 M3Innsadulusied (queueing)
N3EUIUNSIANISATlY ready queue athgniheUseuiana Ty wagnmsasuihn

Wawandadeuiulszananauanslilugui 3-7 mnguudeendu 4 wmanisal IneauyRlvisilswa

[

4 Wswasesglu ready queue A PO, P1, P2 uag P3 Fumansaienainvulanadl

[

winnseld (1) Wswad 0 (PO) Iignihwdindwiieuszanana &y {Uududuusn an

g
o

maslulusunsuves PO dmsisenldgunsaldunniowing ssuudfianisial PO 1hg I/O queue
Ui PO WhgAavesaunsal uazvieuiuaunsalfinanaunseiisussanalagliguieadu iy

wiogla e PO viheuiugUnsnlawaseduiedoundudng ready queue Bnaiuiiese Ty

Uszuiang
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wensalil (2) Wawad 1 (P1) gnssuudiinisundngmiiedssanana  diy
Mendsan PO Whghinsldgunsal (V0 queue) lag P1 ASUNTUTEUIAHAIUNTENIMUALIAN Daus

azlswalasuengnUssaianarisszesnamiduudazsou (ime lice) Ay P1 Fagndndanas

wazilusel w ready queue LioseUsInaNaToUnlY

winsali (3) Wawah 2 (P2) 1hdnisuseananaiile P1 8anann &y Wi e
nsUszanana P2 dndudesdansliaiiadlusiwagn waz P2 siesselilusiwagnyiauasaduidanou

ety @ity JesUdes P2 1i1g waiting queue wislusiwagniieumase P2 axnduluda ready queue

WiDsaUsruIaNadnAsa

winsalfl (@) Wawan 3 (P3) Whgnisuseaiananaann P2 eenludy waiting
queue P3 lasunisUsvanamaaunsenauianistndeong  denrasilunistndemgainlusiwand
priority #igendn fadu P3 2zid1g waiting queue iieselvilldnaalviviiusialdld P3 Javeld

Wdng ready queue LiesumsUszananalusaudnly

.| ready queue » CPU ]

Y

I/O queue = I/O request < @
time slice . @
expired
child fork a =z @
executes child
interrupt wait foran | @
occurs interrupt A

sUN 3-7: lmazunsunisannisadaaulusiva

v

fan: (Silberschatz, Galvin, & Gagne, 2010, p. 108)

1%

3.6.3  fanmsadulusied (schedulers)

[

Adnmsadulusioa (schedulers)  dnvsAvlumsifeniusiwanmeluddrguniae

Uszinana Iy eghamunzay Bmsdenluswaniysznanalidnduseaduwuubesdidiunudn
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38 First in First out (FIFO) waualy Tunmsatugdanisaunsadentuswalinuiouludy 9 wu

seauanudftyvedlusiea (Priority) \usiu gianisadulusiwaiivnedu 3 Ussunnfe

1) Long-term scheduler %39 job scheduler: ¥in15t&en processes A1 job pool
waglvianiing ready queue AIUANNTTYINAUMATY 9 91U (Multi-programing) TidUszdnEaw i

v

nhndansianlunisussananausiag  process lagwndl processes g ready queue 11N
uAvlvagihliidadruvesnatlumsuszanausiay process (time slice) Yosaa faguil 3-8

2) Short-term scheduler %50 CPU scheduler: fwthiiden process 11 ready
queue Wndngwiheuszinana iy lhegnaliussdvsnm eefinnsanannsld @iy Tieu
Uszavianw (CPU utilisation) vieriansenssly ready queue (waiting time) wonainiugadiniii
Fansidlefinisdndameain process Bufitil  priority gind  vielasudyaunnguninidune
[0 Wivw (5U 3-8)

3) Medium-term scheduler: fmiianansensusesnananatslusiwalaglaifinnny
fudu Wawadlegluannzsensy  (waiting)  Two19vzsedyyaaanariaursvdofltiiunaiuy
Finmsilazshmssthelsieasenanmheanudmdn  Tuivlilumheanudidisestingm il
Wiuildumhennusvdn  antusefensildseasinanndunnuszanadnadiegamnyay

\S8NNTEUIUNISII swap out - swap in fdtuguin 3-9

Long-Term Scheduler Vs Short-term Scheduler

- -
| Ready Queue

—I Wait Queue | (oi=————

3‘1117; 3-8: Long-term wag Short-term Schedulers

ﬁ:ﬂ : (Difference Between Long-Term and Short-Term Scheduler in OS, 2016)
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swap in partially executed - swap out
swapped-out processes N

: ready queue QU/I_; > end

m I/0 waiting
/O e =
_/

v

queues

gﬂﬁ 3-9: Medium-term Scheduler

fan: (Silberschatz, Galvin, & Gagne, 2010, p. 109)

3.6.4  M3UTullaguuIun (Context Switch)

WensiauvesreNiunes feesessunsvaumats 9 ulunaifeiiu Juda
msadunsUsvRlanavedluswa nsasuunilsgdnnuniadanuinduseavieuuiun (context)
NlUswanidaUseranagluswalmifdnumeawny - vsundsnauding 9 luslamesves

' = & @ ] ° ' °o U W
wiwUsziianagaiumdagtulusenitmsdssinana anizveddsiea uazsiuiavesmdsdnly
MnosUszanadetuiinlilusdawmes PC uSunwmarifimmdngysndudesgninulily PCB Usedn

Y

Tswaieanunsathnduauildiliefseudszananansadnly dulunounluswaliszgnussaiana

Usun vedluswalagduazgniuiinaduy PCB vedldswatagdu anuudauiusunan PCB ves

Tsialvdidndmiieysvaana Snvagainaniifonnsusuiuaeuuiun Context switch

37  msdeasserdnelusia (Interprocess communication: IPC)

nsdoanssenindlusisaiimawihnissznanaeglussuutueaduld deluswadasy
(independent process) uazlusialaidase (dependent process) Wswwadasyiuaolusiwaiilald
Aertesiulusiwaduias 1wu Lifinanszgvu Lifinislddoyasontu uazlilduanisuszananaain
Tsiwadu dmdsznnivswailiddassAolswaiifirufedostulusivadu o dregrady nadnss
waruluswadu vizeteyadedlismAulusiwaduludu

anvglUsiwalussuudanudndulunmsioansiuiuisnedsznmsawioluil

1) Information sharing: tiensuustaya wunsidrldlvaidefiuannanerly
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2) Computation speedup: taLfitAI159115%19 MstiinausIF T udoutsay
soniuaudesnats 9 g tielinuueiniauguuiuiy sgulsfnunisidiuanusady
g13nlITARITRITuMEIuABall Ty viauy

3) Modularity: Lﬁai’fmiﬂida%’mmiﬂ’izmawaaaﬂL‘?]u‘q@ (modular fashion) w4 process
a1u130a519 thread oanluvanayn

4) Convenience: tla58s§unisviauesgldnans o e wugldndanueraviinisudly
wnans wiuau Tuvazidieaiy

nalnuesnsaeansseninalusiwd (IPC mechanism) dalefiu 2 35 Av shared memory Lay

message passing

1) Shared memory model sguUazInATINUNIUNUIBAIUTUTENTT shared region (5U7
3-10(b)) tielilusiwaiifette uduuanidsudeyadeiuuazfuiiuniserukasdouls JUswwa

Walazinsnnas e lgUSIUNUIEAINNINNINATTIITINAY A9t olUSaNEansLinsadlauY

v '
A a

fufilusieaduasiitudadiontu Wy Po adeuazidoulnd a.txt TWawa P1 Aasdfiusazdnfedoya
Iddananldisudioatu egslsimuisnsuuud Wuisnsiidanududou udanunsoveuld
90157 wazmnzunisuaniUasudeyadiuiusin

2) Message passing model: 1unsdoanserfoguuvunisdadonuiiienaniddeudoya
seislaialaglalafinmsléfiulumieanusiutuudedidda nsfudsiorusidudesnsesi
ruleiduogaaesiindo send() ua receive() uanniimsdiesssyluawataedainld pid u

mAmuelTu Msldinstiuenanagdeansiusenindusiwanislussuuaeuiimesidelfuud

[
=l '

anusndeanssenindluseanegiuniedlariiussuuiasedie Wensdeasdnuazdiinisduaziu
Joyadesdndusesddonariimdernufiussytoyatiudunisaindunisludnlatenald nisdeans
elumsuiinweiifeliu #anaeAsLABsluaTe3TEUUABNNIADS (3UN 3-10()) WANINN15HRENS

ATUTENINIRBUNILMDTEDNAINABLAT I ULDS
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process A E process A —

[ R
shared ty

2

process B process B iJ

1
kernel E kernel
(a) (b)

g'ﬂﬁ 3-10: 31]Lmum'iﬁams'swdwiﬂiwa (a) Massage passing (b) Shared memory

3.8 N15aRa15IUITUUSU-19UIN1S (Communication in Client-Server Systems)
nsdeasiusznInluswaldlaifnduaniznaigluneuiaumesingrduyinuy uaddins
doansveallswasenineeniiunesiweusefuluaiotnefiinanl ity Fansdeasiluzvuuy

Fu-ls1u5n1s (Client-Server) n15@aa158nwaedd 3 sULUURAB Sockets, Remote Procedure Calls

(RPCs) wag Pipes

3.8.1 Fanuin (Sockets)

Socket gnilenulviiUSeuiaiioudasiudsdayadmiunisieans duesmnenisieansi

v '
(%

sxgnimuntulidugiuseninelagSu (cient) uasilegli (server) Tag client gnilenaliilugdueld
U315 server Fadugliuinas wuliusnmsdeyaadled Wudu Socket Usenaudae IP address
1 a [y a v LY L4 « 9 5 < a 1 = =
uay port number soeatulneddydnwal 7 Funany P address aziludsusuaniauates
roufiumeslueeviedslidriu Tudw port number azdumssgydosmadniiauinmsms ms
doansluguuuy client-server I By server agapeFUNsARmaYelduINIsNEY client MIYeInN1ed
SinAulaemalu (well known port) Tae well known ports ilusuaveglugag 1- 1024 wu FTP (21)
, HTTP (80) uay Telnet (23) d@auluils client awnsammungesnisdulaediaafiuinnin 1024 uly

[
o

191l client fioeudedaian port TNl server ns1udie Lilenaunauinliagagnsies
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host X
(146.86.5.20)

socket

(146.86.5.20:1625)
web server

(161.25.19.8)

socket
(161.25.19.8:80)

U 3-11: msdeansiagld socket

#i17: (Silberschatz, Galvin, & Gagne, 2010, p. 129)

fegnanguil 3-11 wansnsdeansiagld socket Host X dadu client Tvngiay
P address  146.86.5.20 #ipsnsdelduinmsgtoyanludannieies server mneiay IP address
161.25.19.8 Tsiwawes host X Fsrmuavaneiay port Tusmismneiavfie 1625 Tfudesna
doans wazdosvelduinsludaliuinsnuled web server Moems port mneiay 80 Fadu

well-known port gl#UsN13 web server dsdayandulununfosvesnluduasesUateme port 7

[
o

W9 (1625) Agyinlilusiwavasiatlidaalsiuld

382 mssennsvinuszezlna (Remote Procedure Calls : RPCs)
RPC flanuadeadstumsoasseminaluswanisluedesraufinnediientu (PO
TugUkuu  message-passing model Liigausidunisnsyihdsdonnuduniedneludmeuiiames
\w3esdu Fernugninliierlugunuuiirmuaiianusadeinueietneld uazdsinlug port dadu
ey lelddmiuiudstoyaseuineu e client dosnsdndeluds server azviimsiFenld RPC
system call Tnefl stub (Jugdansgunuusing o vesdeya wag port figodld antuazdstoniwly

Y Y

&4 server ﬁﬂgﬂﬁ 3-12
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Client Server

Application Application
te ty
Client Stub Server Stub
by ty
Client Runtime Server Runtime
Library Library
te ty
Transport Transport

! T

5Uf 3-12: nsaeanslagld RPC

u

‘17|‘I:m: (Microsoft, 2003)

3.8.3  vio (Pipe)
Pipe vinuisualouviefioudoszninglusiwaniu client Aulusiwaniu server

Jayagniuadenigluvie vsil Pipe i 2 ¥llafie ordinary pipe waz named pipe

1) Ordinary pipe #5Uluy parent-child fvuamuvilsdmiue uagdnaudmiu
Jeu (JUA 3-13) Pipe Ussanillurlinnisdearsmadendevziiuningy taed fdio} Wusunis
91U waz fd(1) Wudumadeu mndesnsdeasaasiianiandesains Pipe iaewn nseuuas

WeunseyEIunsisentyseuu Read() way Write()

parent child
fd(0) fd(1) td(0) fd(1)

|
E

g‘dﬁ 3-13: Ordinary Pipe

fa: (Naik, 2014)
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2) Named pipe 8anejunin ordinary pipe fasdunisdearsuuuldfifiams wagll

Juguuuu parentchild fatiu wane 9 processes 3samnsaudnsldly (sui 3-14) felwsd
. v X < 1% v A 1% | A z £ a

named pipe gnasetu Wawanansadnldld wazlelswaldiudemnsdearsiadaduizenn

Mnnstsuiedalenalilusiweadu o 19

Option1: Single Pipe Instance Option2: Multiple Pipe Instances
Pipe e | Pipe
®/ | dlient1 Client 1
Single Pipe
Instance
Thread 2
ol ©.| e e R W
]
Client2 Server Lnstance2 ] Client 2
'&. Pi Thread 3 -
pe Pipe
Client 3 [etances | Client 3

5U 3-14: Named Pipe

v

‘17'|Im : (Named Pipe Server, 2014)

unagl
unildFusudeiunsliaumneveduswadisuaiouingiidarnaieulmegluszuy
poufiaed Beinsldauninensvesszuulneianizneanudn madeulmuedlusiwariliiin
ANZHEN 9 19U A0NLAIBUNTU (ready) dA1EA18IUTZLIANE (running) LA¥aN1IZTe (waiting)
uannlusieaazgnasnnmsionldvesdfldny Wswadiaunsaaduswadulddanaredy
anuduiusseviniuawauinaslUaiwagn maiatulmisasmaginisaurestunsdlurmessuy
dshauegiuiidnugdunan
nsvhauvesszuufuinislutiagiusesiumevhaunaelusunsumdeutu dafulusigeds
Fodldsunsdamsfiiiuszansamm anmuandensig  vedusiwanzgifuinuliluyamueuiEenin
Process Control Block (PCB) #atfudinanmiagtiuveslusivaly welusiwanganisuszuana

v
U o

Finsruieddeslilusiwadu q lsunisussaiana anmwindenvedlusiwaluvaziuazgniuin
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Auld wazaggninduanldBnasslunisyssunanaseudaly nsdanisdnvaedasvinlilu s
anunsnaduduUeunsUsTIIanale

wannlUsiwassuiAnseivvesiaeds luuasadadianudesnisdeansiulusivadu

1% '
[ a a

meuiy MswanUisudeya Mmssesunanisussuiana uasn1sseliluswagniinauauasadu a

v
oA

wiarililumnveanisdeasseninluswa sUwuuvesnisdeansaiuisawiseenilugesdnuusie
susuulgnunlumisanudiswiu Weinniseudeuynluswanineidenssunsiunineu ludn

audunsdeansienissuddeauiielilideyanidonis Taieserdanissyynnzadluswards

Y

o [V %
[ g

wazSulunmsdeternuluusiarass Nalinnsdeanssenindusiwadanseyiseninaeuiamefeie

WUURNBARTINEUN

3.1, DTUIWANULANANTLIIN program AL process

3.2, RUINAIUUTENBUVDY process

3.3. Process fifan1ag axlsth

3.4. 995U Parent process Way Child process ulAigla

3.5. 290BULANUAUNUGIZIIN Process Control Block (PCB) way Context Switch

3.6, OBUIWMIHDAITIZNIN 2 processes Tuluu shared memory model uag message
passing model wiauUIulieudonvaids unlianla

37, udsulusunsunty C muumeiiuiidvisuiuin wieumagduanaasanudily
stack 1pefi -

1) Wit main() Tsuarauning wazen udiulilududs a uaz b angldmuddiv

2) Bunldendu square() ioAmwILATNURIEA USRS UATLA

v '
A a

3) RURANUTNDDNNN9NT198

3.8. 299SUIENTAIUNITUSELRARAaRUlABLLASUAUA1IUNBE19AELDER
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: ready queue -@

1/0 queue H 1/O request ‘\‘
time slice
expired
child fork a
executes child
interrupt wait for an
occurs interrupt

3.9.  905UINSHRAITILNIN processes 2 YAluANEY client-server nulABZWNTUAIUETY

119819824080

host X
(146.86.5.20)

socket

(146.86.5.20:1625)
web server

(161.25.19.8)

socket
(161.25.19.8:80)
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