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A program in execution

 An instance of a program running on a computer

 The entity that can be assigned to and executed on a processor

A unit of activity characterized by the execution of a sequence of instructions,
a current state, and an associated set of system resources



(Process states) 4l <8 2.4

allaall Jala el ) 2,455 4yl die ¢(ready) L5l 3 3ala mal ) 28 Jaay 3 SIAN & el ) Jrass
JUil) el ol ellaal) i gy 38 5 ¢ JuiSy s el yal) 285 3 slladll jaieny B crunning Jid s
dpanl ST AT 2als y Jaidy 285 cblocked Jsaae Alall sda 8 zali ) maaid (le sl Lige
reasa LS (Jia ) Jla (e lgaida g i leall oda Aalas | pan 3 SIANG el ) Jraad 13 (D)

:(1-2 Js&d

Jraaill 3 jala g Laell) S dlesll : (New) 232 o
AT B jala Chaual o 5 SIAY Q,A Leliaad a3 duleall ; (ready state) galli .

sl zeal ) dlae Javse ailiy) zllaad) Ja)s 3458 @y 4leall :(running state) 3dil s o
(alenll sl 5f 2

ol dalee zllaall (a5 Ladic ;(blocked state or waiting state ) JULY) g Jaall Al e

&) Al ST 5 Al dlee Jonddl dalall Jie ae LY dlaall Cad 65 25 3 ) saae dalaall o2a

((even) 2 Al al Le Coaa Hhain laall o)) Sl ((daladl Al 3 Lgaa g &0 sale Al o2a i
(i 30 A jliiall) JaiS) 38 dlanll aiad 3 e 30 o

Sl ) sall st o lgd sk eDAL & o8 delae g0l 8 Aleall (4S5 Uis s(terminated) sl o
Z oAl Jad la adias S Al 381 e3IA) 5 lgaading cils



admitted

interrupt exit terminated



(Process creation) 4aad) ¢Lii) 2.5

Process ) dolanl) iy g e&u o Sia e (‘QJ" g uyu laal)l (L&) 2ic
.(IdentificationNumber (PID)

s fia duland) LY AdliAs Giluwd SliLia

LAY B Jany Lo e callead) e aedl Lan Jedll a3 xie Ul digs e
Addiual) o lalddy g Jers L Leie s cbackground

& aaelid (oAl lee) ol oy 32d1e dalae o685 Ukl 15 A dilae pll) llal Ales
CRY) Aulaad) AUl piad )5 AUl dleall (parent ) o) Asland) A g¥) dlaall iiad clglec
OsS 3 lae L bl - bl o8 Jexd a8) (s ) Gillee oLi) LeiSay (Y Al <child
(2-2 JSal) (amd) Lgany L0 ol aal) g i g 8 L ((Cilaland) (0 B e

2gd galiy Aighyl o Lo gade 1 &1 addicial) A5 Lo die ;haia Adas pLAS) addiciall Gl o
Buaa dolee oLAY axdiiall (e il

(LT Jadil) alai fe cally g claland) (e da s addioal) aay L 1 (batch) 4ajaall algall o
L@;mge)sy@m\w\JJ\jAua;ﬁs\uL;mes‘ujas\gauiﬂwua{\gmew\ey
A 3l 80 ea gl liland) JS 280 o) ) 1388 5 La et



dtlogin
pid = 251

Sched process pid=0 : 4galle

teé?gtg@ @f@ Pageout : SJS\SS\ SJ\A\ a..,\.hﬁ °

fsflush » ildlal) 5130 dolas o

sdt_shel ) - .
@:@ Init : addiwal) Cliles asaad Y o

Csh
pid = 1400

Csh
pid = 7778

Lo Alae 2ah Ayt 45 Sl 3 jalil) 1(2-2) a2y JSS



(fork() ) sSid o daaa dles gLAd) o

carguements <BAda zUSST Y a5 Bt Alae oY fork() AUl eledia aladia) (Say
dles pLid) oa fork() i 13 (process ID) Wbl a1 ddaad) a8 5 U a5 Wsle il i
A1 Tl ) el 365 ¢y Alanl oL o o any L i ) Al (55 B
Axa) 1) Al HLaaly @lld g ) Aalaall 5 W) Adaadl (el e Y A fork() (s Y

: fork() o«

b 38 Lleall L) G iny 1368 Adls fork() (e dmal )V dail) culS 133 o

Weldd) af 8 ddeal) o my 138 (oY) Alaall jia fork() Aall (e sailall el culS 1Y
Lla

( process 1D) dsleadl a8 5 Jiay Y dilaall Cin ga a8 fork() assi o

cad y Anlaall Jiiad (San g sys/types.h . & <iaall pid_t gl e e s Alanll o8 ) o
Aslanl) 2y o J gaall gotpid() ¥ aladia) LiSay
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#include <stdio.h>
#include <sys/types.h>
int main(void) {
pid_t pid; ——— < _2ia
fork(); ——— ¢4 [ slexiul
pid = getpid();——> Axland) a8 o J gaall
printf("This line is from pid %d, value = %d\n", pid, i); —— ¥/ Adi



Q- Calculate number of times hello is printed

#tinclude <stdio.h> Answer = 8
#include <sys/types.h> nello
int main() nello
{ nello
fork(); —> 1 €10
fork(); — 2 :: g
fork(); —— 4
- n nmy, Nelio
printf("hello\n"); vello
return O;
}
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State _ ~
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Program counter tu‘-)-l‘j‘ J‘.:IE-
Memory pointers
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L]

Identifier: A unique 1dentifier associated with this process., to distinguish it
from all other processes.

State: If the process is currently executing, it is in the running state.
Priority: Priority level relative to other processes.

Program counter: The address of the next instruction in the program to be
executed.

Memory pointers: Includes pointers to the program code and data associated
with this process, plus any memory blocks shared with other processes.

Context data: These are data that are present in registers in the processor
while the process is executing.

/O status information: Includes outstanding I/O requests, IO devices (e.g.,
disk drives) assigned to this process. a list of files in use by the process, and
SO On.

Accounting information: May include the amount of processor time and clock
time used., time limits, account numbers, and so on.



(Context switch ) Gawd! s 2.7

sty Laie jaall gl Ajalal) e ) L) Al e Alead) Jgaii Lasie cildant) Cila glaa 230
D) Lgdid o a3 AN dalaad) cilaglaa Bada g Jodad oy Cus AN diles 1T g Alee i gy lladll
PCB1 ;» P1 m‘uwa\ﬂ\w\augud@ezﬁ;‘pcgo s PO dalanll

Jrand &5 PCB1 (8 Pl Clashae Jain g (hawis o giind (5 A1 3 00 PO i Jaanil) alas ol i 13
(5-2 JSill) PO Alenll Lgd i 5 3dads JAT (e 24530 dlial g aodaiy Cus PCBO (1 PO e slas

oalie Y 41 (Overhead) 4ie itue & 5 jsaga 058y (nales G JEINY 2 (3 auall (a3
Bl oda & aia Jae (gl olal pUail) o gl Y G caia



process F, operating system procass P,

interrupt or system call

" save state into PCE,

L]
-
L |

= idle

reload state from PCB, y

- iclle interrupt or system call exeacuting

} T
save state into PCB,

-

- - I'::”'E

raload state from PCB, y

-

executing \\‘

(P1 5PO) Cilae Cpo el JUi) (5-2) A8 U<



Operating System Control Structures ~ Ja8dll allih Aaldl) aSailj 4S5 2.8
rdglaad) (Bask oo Adlaag Cpa Baa g IS (A Jadidl) aUad asay
(s 9 Al B g A ) B SIN) e Claglia 5 giad 13 SIM Jea 1

Al g A 1 3 SN 6 Clleall (S asadd -

5 shaaa (Sl (I Jgeagl) (e Aglaal) cilaglaa pdgi -

Al 581 3 SIA) 43l pliad e JS Ll s —
e dla e Glaglee Jia3 jeaV¥lodd (adiClaglea: 1/0 3562 Joi> .2
Lgual o - lilall Alla - Laaa) 5 Sla) Jaiiy ; clilall Jgaa .3

(PCB) cilalaad) & aSail) 4S5 850 g sall il gleall Jaii g ; cililead) Jg2a 4

(6-2 JSa&ll) ABMal) oda prua o AL JSA)



Central Table

Memory tables

Memory

Devices

I/ tables

Files

Processes

File tables

Process Table

Running

Process
control block

Ready

Blocked

Mg

ALl s gl 8 Qi) JUs Say (e 1(6-2) af) S




Jotig (B cilblaal) 2.9

IS ) e ST el ll 038 uay S 48 jaa (e Juseill) oLl 03 ¢ gy g e Linal s 245 Lodie
Gitadly Al s Jaall 5 el s3SI ) Jsea sl Ay sllaall 8 gl (e dian 2a] i
(el 1) dilee ¢ i zals yy Jaeadiy Uil 138 dlanS el JS ae Jaiil aldas Jalachy i
OS5 g danal) 03gd (5 AT dulee oLl Jandill Al o siand zeali jall (ad (e i LS 13
oo sobe (oo claldar b Jaxd Gl el ) JS il el pall (e Al dais JST dglee clilia

il alai Lelae iy g o Clilee

e Al MU Helai Ctrl+Alt+Del o baall o8 Wla @l leay 265 i) Cilleal) 48 ]
el aUas illee Led Loy @l jlea & oY) Jad U cilleall JS (5 5% Processes s
aeadingd Al 5 SIAN aaa (5 5 A sidall laal S5 Aeadl) gl Sl 5 g pudll ol

7-2 Ja dilee S



E2 Windows Task Ma nager
Shuat Don

Fle Jptians Yiew

Help

| applications | Processes  performance | Metworking | Users |

Irnags Mame Lzer Mame CHLL | PMlem Usaoe ikl
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1% Task Manager
File Options View

Processes Performance App history Startup Users Details Services

- 2% 62% 2% 0% 0%
Marme Status CPU Mermorny Disk Metwork GPU | GP
~
Apps (6)
> @ Google Chrome (15) 0.7%6 453.6 MB 0.1 MEB/s 0.1 Mbps 0%
> B Mail 0% 18.9 MB 0 MB/s 0 Mbps 0%
» @ Microsoft Excel (32 bit) (2) 0.1% 4.1 MB 0 MB/s 0 Mbps 0%
3 |E| Microsoft PowerPoint (32 bit) (2] 0.6% 38.3 MB 0 MB/= 0 Mbps 0%
> g5 Task Manager 0.8% 23.24 ME 0 MEB/s 0 Mbps 0%
> 9 Windows Explorer (2) 0% 12.2 ME 0 MB/= 0 Mbps 0%
Background processes (99)
> [ e4-bit Synaptics Pointing Enhan... 0% 0.2 ME 0 MBS 0 Mbps 0%
» [] Adobe Acrobat Update Service (... 0% 0.1 ME 0 MBS 0 Mbps 0%
[#=] AMD External Events Client Mo... 0% 0.7 ME 0 MBS 0 Mbps 0%
»  [mE] AMD External Events Service M... 0% 0.2 ME 0 MB/= 0 Mbps 0%
»  [mE] Antimalware Service Executable 0.1% 170.9 MB 0 MEB/= 0 Mbps 0%
J— W

L) Fewer details

End task
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