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alazll 2 se8Process Concept
...

* Process — IS a program In
execution.falee 4anl 285l oL zals

A process execution must progress in
sequential fashion. ((4dexl) 35 o s
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L yad All OYWIIProcess State
ialasll
o]

« AS a process executes, it changes state ( (» axlee JS
Waan ¢l g alla e SISL el of 4 Cilleall)
— &aanew: The process Is being created.
— ddslirynning: Instructions are being executed.

— JMSwaiting: The process is waiting for some event
to occur.

— 8 ®laready: The process is waiting to be assigned to
a processor.

— 4ygilsterminated: The process has finished
execution.
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Diagram of Process State

<l yie V) dxlalag BB
admitted interrupt exit terminated

scheduler dispatch

I/O or event completion I/O or event wait
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Process Control Block (PCB)<lileall & aSadll AS

« Contains the process elements.adell ¢ jal s siny

 Created and managed by the operating
SYSTEM. Jatil Ui 38 50 4351305 06 Lly o

 Allows support for multiple processes. s sk zaw
iee (e S
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Process Control Block (PCB)

o ]
« PCB contains the following elements:

1. 4l AProcess state: process state may be new, ready,
running, waiting and so on.  3)als 5 33aa daleall Al () oS5 08
Al ) Lay Ui g Jaadall 28

2. Ll alaeProgram counter: address of the next instruction.
Adll) Glaadedl) o) gie

3. aSadll sas g Jaws CPU registers: include general purpose

register, stack pointers, index registers and accumulators etc.
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Process Control Block (PCB)

7.

CPU scheduling information: scheduling order and
priority. (sl ¥ s cilleall 4 504)

5_SIAl 3 la) Sl desMemory-management information
anlua Gl dasAccounting information: This information

Includes the amount of CPU and real time used, time

limits, job or process numbers, account numbers etc.

ald )5 ¢ dia 3l agaall g ¢ aadiiall el gl g 4 58 pall dallaall 3an g laie Cila slaall 028 (panal
B¢ alilaall Bl )i 5 ¢ cllaall o il gl
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Process Control Block (PCB)
o]

process state
process number

program counter

registers

memory limits

list of open files
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Process Scheduling 4zl Jslas il sha

Queues
S

. 4ddgll ,ebJob queue — set of all processes in the
system.

. Jalall ,galiReady queue — set of all processes
residing in main memory, ready and waiting to
execute.

o ) AV JAN Bl LsaDevice queues — set of
processes waiting for an 1/O device.

o ARyl shall o dleall JaSSA process migrates (Jaim)
among the various scheduling queues.
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Schedulers <Y sasall
<« ]

o Y Jagh Jgaaadilong-term scheduler
(or job scheduler) — selects which
processes should be brought into the
ready qUEUE. saiall sl I Lelbu ) stans 1 dulaell iaa,

e Y juad JsaaaliShort-term scheduler
(or CPU scheduler) — selects which
process should be executed next and
allocates CPU i s i) dleall s,
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Types of Processes Cilidexll &1 53l
e«

 Processes can be described as either: (S
Sl il Je llaall Caa
— &) AV JANL das 4 clilee | /O-bound process —
spends more time doing 1/0 Jshb! <5 i
Z) DAY JRaVL dalall cilleall ¢ sl
— aSadl) 3aa gy Aasi 0 e CPU-bound process —
spends more time doing computations; few

very long CPU bursts. 2 Jshl < 5 s
eS;_d\ DJA)J M\Aj\ Q\A\.m;j\
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Operating System Control Structure
S

 Operating System Control Structure For the OS
IS to manage processes and resources, It must
have information about the current status of
each process and resource.

50 o aacidl aladd Aually Juacill aUas b SSail J<a
Mhﬁ\dp&b%&g;ﬁ*dig*cdjﬂbﬁw\
3y 5e s dplee JST A1)
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Operating System Control Structure

c- |
» Tables are constructed for each entity the

operating system manages
. d.uu.u.d\ eUaADJ-?JJ u\-‘sdﬁdj\dﬂ\ ¢ L) e.u
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OS Juasill HUaiy dalall oSaill Jglas

Control Tables
] | e |

Memory Tables —_—T
Process
5 _SIAll Memory '
Jiay) E.)'P,\ Devi =1  T/O Tables
zI AV e
Colalall Files
Gilalaal)
Processes 1 File Tables
Primary Process Table
T Process 1
Process 2
Process
Process 3 Image
. - Process
. bl
|
Process n

Figure 3.11 General Structure of Operating System Control Tables
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OS Control Tables
«

- sswd»Memory Tables: Allocation of main memory
to processes.<ibileall Lo 11 5 _SIAlI (anads

~ LAY Jai s Jsa /O Tables: The OS needs to know:

« Whether the 1/O device is available or not ke O\S 13
Nl lalie z1aY) / Jiay)

 The status of 1/O operation.z!),AY) / Jaay) dulee Al

_ «u aFlle Tables
_ 4la) JaProcess Table
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Interrupts dxlalas
S

* |nterrupt the normal sequencing of the
processor_a:\,ghd\ AVEEY & L_,JMLQ.J\ i i) dalalaa

 most 1/O devices are slower than the processor sz«
S Alalladdl (1a i.L:.\\ C\P\jb JRAY) 3 geal

e processor must pause to wait for device e« s
Jlead) Uil g i il el
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Transfer of Control via Interrupts

User Program Interrupt Handler

-

- |
| ] |
L] |
1
Interrupt —_
oceurs here i+1 4

M

Figure 1.6 Transfer of Control via Interrupts
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Interrupts

* |f there Is no Interrupt, the processor continues
execution of the current program. s> a2 Jis A
Al zali ) 2a 24y Ciladalia

 |f there Is an Interrupt, the processor suspends
execution of the current program and executes the

Interrupt,é:\]aﬂ\ 28 9 Lavill GJLMS\ Calay dadalae cifas 1)

* When the Interrupt processing Is completed,
execution resumes (<8 siall zaliHll 21 JoSy),
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