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Operating-System Services and
Structures
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User Programs

User Interface

System calls

Program 1/0 File System Comms
control
Error Resources Auditin Securit
Managment € y
Hardware

Dual-mode operations 2950/l go9/l 9 wldog// I
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User Process Return from
Executing g S SEEm CEl System Call
L \ 1 )

Set mode bit=0

Set mode bit=1

System mode @
Execute System
Call

d gl el cn (S o an (il iy M) kernel giag (e Jaaill :dliadle
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pasioaal) (adas T 43 i) alas Jsans iy Lesics Kernel pcas 8 Slead) fan cpladl) Juaiss ey e
pasieaal) Jola 13 Kernel pas 8 Jadh Ladids & Saae Slaled Ll (5gad dleall bl asdiad) piag
cdannl s Jalay duigls e ol o Glaedl) ae dalaty Cagud cardivall gy (b Bhaall Cladderl] Juads
fsp Baaall Sladaill (e
Giladaliall dallea .1
kernel gy ) pasidl pay (e Juaiill .2
alajaaly el sy .3
13 AUl ele il alally s addied) gy (b rnb (S8 il 348 o5 2 JSA may LS
pas G ST aie aga callaill cletiu) i aas Kernel pay 8 Lsls) Gulil o WUl ple sl dun
cadiieall Cildee 35 Ciliiu) (Sarg addesal
A Clgall 8 dygllae Sl celesind cole (<
clalall Cada ol el by calalal) ol (K13 e
Al Ylas) Laad il (e 4Ly 5e)al) i
as Glilee Blalg L) o
carad) Oy Jlay) Jads 13ag L alaill cilele dind Wi 3<0al) VL) kst @
Uil Sl ehal @y ) Ly guall peaslally dalall e gl ) Jgeasll callasy

https://manara.edu.sy/



https://manara.edu.sy/

ZY

ojlioaJl

L, e
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Cales JAaY) Cale :opilll Law) 58 galinll dalinan Jas Jof 3 dSal) 3 WS AT Gile ) Ly cale (e i)

Oe 23S Gl pand i & Golall saa] il ol sieal cas Bane Byl Gpasl) Gode st (e .z LAY
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Unix: cp in.txt out.txt

source file

Acquire input file name
Write prompt to screen
Accept input

Acquire output file name
Write prompt to screen
Accept input

Open the input file
if file doesn't exist, abort

Create output file
if file exists, abort

Loop
Read from input file
Write to output file

Until read fails

Close output file

Write completion message to screen

Terminate normally

2 Destination file

System Calls

AT Gile ) ally Cale e Bl vie alaill cilelesin) aladial e Jbie 13 <)

pladl Olslediwl gloif ||
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Types of System Calls

/

==

~

N

Process control

File management

Device management|

Information
maintenance

Communications

‘ end, abort

create file, delete file

request device, release
device

get time or date, set time
or date

create, delete
communication connection

‘ load, execute

open, close

read, write, reposition

|

get system data, set
system data

|

send, receive messages ‘

create process/
terminate process

read, write, reposition

get device attributes, set
device attributes

|

get process, file, or
device attributes

|

transfer status information

get process attributes,

get process attributes,

logically attach or detach

set process, file, or device

attach or detach remote

set process attributes set process attributes devices attributes devices
‘ wait for time ‘
wait event/ signal
event
‘ allocate and free memory ‘
.
wildlall 5

LA ) Ly cale 8 A0S 5 Cale seli ol e o) (e cililal) dallas e Alggae sda alaill cilele i)

Jhgadl 51y

b Sl Sleall el GHlaall e Behll Jie Slgal) dallae e dlgiae oda Uil Cileletinl e
Al ) Lo Sleall dall oyl

Clepleat Lilia

pa8eaall gealineg Judnl Ui G Lgling ilasbaal) 38 AUl il ple Sind gellas

sl

cbda g Jlai) Jlal olis) ae Loadl (sholaty - clilaad) (s JlaDU 5aste s3a alaill <l ele i
il e 55 Unix 5 Windows b sl cilelesial (s ekel 35S0 168 paan o A8 (e
. Aul

Types of System Calls Windows Linux
Process Control CreateProcess() ExitProcess() = fork() exit() wait()
WaitForSingleObject()
File Management CreateFile()  ReadFile()  WriteFile() open() read() write() close()
CloseHandle()
Device Management SetConsoleMode() ReadConsole() ioctl() read() write()
WriteConsole()
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Information
Maintenance

Communication

GetCurrentProcessID()
Sleep()
CreatePipe()

ZY

8)Liadl
SetTimer() getpid() alarm() sleep()

CreateFileMapping() pipe() shmget() mmap()

MapViewOfFile()
rleleiaY) o3 any Jualis b Lad . odlel mange 5o LS ddidal) alail) cileledind (e el Sllia

|

open() |l

e lail) clesin) paady i) aUas & Cale ) Jgeagl) gl open() slaidl slesia) aladial o5
Cgll et A Baxeie Glilee DA e ale mid (K L Cilal) ) 5LEBT Dlanll dedinias dge Higrg calall 3)lsall
clald) alaig culaldl) aulan e (g s JS L Baaly dales sani

read() |

calall daas Kay L clalall alas 4 (3 Cile e bl ] Jgeasll read() aUail elesia) alaasnul o
b cale JSa el @ (e Sl Jid open() aladiuls 4atd caang 4 (aldll Cald) Caaly DA (e aie) 3 yall
Apal) Sl 2ae g Behall lily O3 G cigall ) cildl Caaly (ol il D5 read() Al cilele il

Laldl %) L@Jcbé

write() I

slediul aay Lcale Jie Slea (M padieall cgall (i) e cliball LS write() ol clelesial a8
Caaly (sl ecllamg DB B Al clelesinl 326 cale I . zalind) (e lild) 3] Gyl aal 1as Uil

ccdgall (Al e LESH bl dae g clbiladl (38 S Eus SBgall A I jdigag ccalal)

close() ||

O 138 Al clesin) plasial ey cclila) pls ) Joeadll clgdY Close() pladl elesiad aladiu) o
slally Calall Lpdiasll SUlall Enaad 2y (A85all G)laall e o Wby malindl Ji e Usllae aey ol Calal)

caldll ylga Uaradn

System program and Application program oliuli/ vl pli/ gwly

Type of program

System Programs

|

Application Programs

|

Operating Systems
E.g.- linux,
windows, etc

Language
processors and
device Drivers

(interpreter
compiler ...)

Customized

software E.g.

General purpose

Railways E.g. Ms-word,
reservation Photoshop, ...
system

Syl glgil 15 J<al
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csmlall s s Allady 5ol Glacal

[ User ]

A

A4

User interface

343440

System Calls

System
Programs
Application
Programs

Kernel
Slandal) Gilbma g allaill Slaay 16 JKA

"Gkl sy Lol Caped L aaticsall saasne il ol alga oY Gaads 6 (SN ccladal) gl W
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| Sasiid] plli S plaid] 2wolipg plail sletivl w4y lio ||

:System Call and System Program ¢ @lylaall (e b e

Features System Call System Program
Definition eUas maliy g iy s iy cuweanl Hu i
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Managing multiple devices é5.zio éip>/ go Joloi/

aail Adla) Clagles ) dals ollia (5S8 Mimd cdabalie ol 5L Jlaal Slea e ST ash Laxie
e Jaletll el lgal) apantl 060 3hal) aasid Yol Hlae) 8 s2a] g 53 leal

Aa)aidl dadalzally cvectored interrupts dgagall cileklzally ¢ olagia)

Baaeie jolas e L) pen sl plal) Alla e 3aatll Al el 8 p235d igld g8 : plaind)
lsse 82330 die) il e 9AY) QKA ol 56aY1 e el ol gl Dlaia] 138 el 550 S
e Jagyd sl o Buas Claslaa gl 5n9 (e a3

S il il Jluls (aa) Jie) (53850 alai ol Bale g i) ey Aadal) praad Bl
Aeilla paad o Clagledll pead saaeie Al i 5l Bigal

e alge JLES) (e @aa sl elball gl jiad sl ccliaatl) e Gaaall @l Jady of oS

Zoxad Clial) ISR slesivd 2y . Ysf ailaaa o g3 Sleall 58 IRQ i agalsi Slea il colaia) b
8aY) meal IRQ @y elatinl Gub e gl o LIS maay oS1g 3l Jgus 43) e 2l ol

cald ey ) o e 8ydle dedi Cipaty dabaliall Cillay (31 Glgad) ash ¢ lakalidll i s cladalial)
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BLAY) o3 4 A s dalles ) Gian o dlae zlias Leie mabl) of 8302 lajanad 5L o dakalid)
Losha aal pacadd ( LAY)/JESY) sigal Al dleal) dalalie callaw Alle doslsl <3 dilee d9ag ) ellaall
.7 J<&ll cInterrupt Service Routing (ISR) dakaliall daxa (g ) (candy ¢yl 13g) JBUI 8 sl
User Program

1
L
) Interrupt
Service Routine
@
@
@
. O
I o
o
i+1 ) <
@
- ]
n

ISR 1 44K :7 Jil)
bl dae Jand 5 cladity ash Al dedaill 2058 Yol JaS lladl) o chebalie Lo lea (3 Levic
Olsie Ja (lsialls byl slae Juead (8 L Aakaliall dadd (455 e dedes sl (lsies program counter (PC)
Aabalal dadles dey Lginkilee o ) Abaal) Anlio pelleall (S48 Cany 50 aise ) Lginlalie a1 Aaglal
i) Jlol oo gl aidla o Capall 5 a8l Slead) £3U) adde i clalaliall pellaal) dallas ol
Gy o bl e 0 130s (Jiiad) S Lgiakalie i S dlead) 5abeia cDlaud) Jaia 2 LS L dadaliall il
.Interrupt Latency "dakliall dlaiud () o ansd Lo 1285 (ISR 2w earg daalaall 2Dbid

deblia) g Jsif |

Gleblie 158 ) deklid) acds gl cdakalidl chls) Gl of Gaall dhisall 5ga¥) 5l mabll (Ko
SaY) Clablie gl ol

Software Interrupt g/ clblis
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