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4, ATRTEN faen

=t
e e (o ud dendtent fawr)
THHAT A6 FEIEIE 3Nh WEH TUE SIS, TTHT

ImfeT famn e g (What is Operating System)
Operating System (OS) Teh ArHFX &Il & &I foh Fegex qen
IS o T interface i TXE h1d il %139 system software
FBd ¢ |

AR foreen el =1 g & 8 it for =R feamed o dufed
(store) T&dl ® | LT T8 WU 1 q9 BT © S foh o &
resources AT operations ! FEferd il & |.
%OSWﬁmﬁwmmm%I%pmgamof
programs off gl ST € |

ge OS computer & gt operations Ea] manage h{dl ?
Operating System &1 WehR =T Bl &:

Character user interface (CUI)

Graphical user interface (GUI)
Character user interface (CUI) :— CUI user-friendly =&l Brdl

%Gﬂ'{?ﬂOSHﬁmnWﬁ#WWcommandﬁtmemm%l
SH:- DOS Ueh TR faen g |

Graphical user interface (GUI) — GUI 3TRfen fa=q =i

STl HINETS Bl § 3 wAe 76l < gedl © fR w emfen

fgeen =1 Y afesh 9 program T GierHT & 35H AR ¥ foerer e
TedT § | 919: - TS T GUI 2Rfen faeq 71

OS T YT 271 YT Ug TeTeh =4 oh! run 31 2Id1 € T I8
FH I h FEA & FIHad o a1 bridge i TE M HIdT & |
o1 OS T FHR useless (IFHR) BT T |
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% Multitask Operating System ¥ Teh €191 9igd "R programs run &l
ST 7. ofR stfqfen fomew 98 9am § fF &9 91 9o &4 run

BT 23R foha 999 9k run BT

Apphcaton w

* System Call & ST I THH ¥ 98! CPU & kernel mode T

user mode % HEA difference 1 THFHAT g |

STl & ATRfen faen § < 9rg™ 24 § :- (1) Kernel
mode, (2) User mode

( 1) Kernel mode :- 5& €149, Kernel mode ¥ BIdl T
execute B ITET T, HHRT TSH AT SrEaaX T ohi Tod T Hehdl
. e 1.1, % TohE ot instructions T execute T FehdT gl

Kernel mode 5Igd & WGl AS €1 § Fifh 399 wmfen
foen & 9o favaia 9™ execute 814 © |

AT kernel modeﬁaﬁgmcmshﬁW?ﬁtﬁWEﬁmE
STl € ST ¥k Sl & |

( 2) User mode :- ST “H'T.tﬁ.?L user mode H €I & a program
! HEN TgH T SrEaer EE o1 Sriae ey & i A T8
RIS

User mode ¥ € SIS 91U crash i 1 SI¢ |1 foah =&t 9o i
&l ST, Haersl user mode H hIE HUMH o€ off 78 WU d viewBo& Y
foreH gXfara i < |

H § Fol ek YU user mode H & run B T |

System Call ( A= &®Te ) - Si& 41 user mode H 13 FIU™

[33]



perform TR ST & 1 ISR W foeq &1 39 UMW &1 QU HIH &l
request%ﬁﬁ'l?l’i%. Fifh user mode B HHRI TSH d1 gea=R @G i
SRR UE e foha ST Hehall §, <1 oK o §RI I€ request T call &
ST ot Wt & T8 89 system call (F9%H &idt) Fed €|

@ﬁwwffﬁ,“systemcallmﬁ%w
% &9 $ehY ol HH KL Sl

Wﬁmmmmaﬁmm#msyswmcallﬁ
?l'l?ﬁ%,?ﬁ?ﬂ'mode'ﬁﬁm%,a%'usermodeﬁ kernel mode H 37T B |

W‘ﬁﬂqmﬁﬁ %ﬁv@?'@\lm-\iﬂﬁmquestm%mm
%! Thi H move I & dl I8 F=y Hhid Head & |

System Program :- fo=n grntan &1 faeq gfET '3-TTG|TQ'
e graeaer & fmi & %1 & w9 § faen gt aresh 1 39
Fih JRIYT foRan S Tehdl T IS & STER ®2 H, S qad
sifaq o1 ® 9% seaeR ¥ | fR g' simfen faww, faw=m v ik
iR B Tftershy™ W © | HIm SaeTHe ud vy faeen dom
o T O Y ST HWehell ¢ | D Ty i fad Sudimehdl ek g1
g, &g Wifee 21 € | I8 WA &9 9 goR 20hd &R faen #id & =
feord

T ArRfeT fawen & ded H, fawn dum o 3 79 afew
T foRid HiTed?r & St a8 S 9e o Teda SR TErE &l Jafyd $iv
(e s ot giaen < €1 S ff e et oarn € fo 3 dm
gt faen o 31fier shile Bid & sEfeu 98 3Ty ol asit ¥ fomfeq
AT & I8 3 ST HTa| hl Hid H Fereh & o Tetehy Hideas
gr1 et =i foren < waha B

| USER ‘
4 .

. .
L USER INTERFACE ‘
¥ & T rs Y

k3 T + 1" ot L
SYSTEM ENENYEN D W APPLICATION
PROGRAMS v N eEE LW PROGRAMS
' . ' ) *

SYSTEM CALLS

KERNEL

Notes :- User only sees up-to-¢ate system programs, he cannot
see system calls.
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Features of Operating System ( 3TaRfe faew ot fagiwar )
( 1 ) Memory management ( HHAT HA<He ) -

*

Memory Management bl 31 of } primary 3R Secondary Memory
Ea| Manage sh{d1 | Main memory AYid RAM U aed & EE)
Array ED Bytes g

HEH Memory H gd U1 SIS B @ Bid © STel W 84 9 data
TE Tk & | 5181 W & Uk W &1 Address 8141 € | Main Memory
e a1 =e d1ell Memory 2 fSIEehT CPU Direct S5 il
HEZIEASEER] Programﬁ =IeTdT € a1 9l Main Memory |
BT

Operating System 3 IR M FHLdl g

Main Memory T ShI=T {1 S&IATE €1, I 7T&l &I, feha
B, fohaen =&t 2

Multiprocessing # search OS decide ¥l & ! T Process i
Memowmmﬁmﬁwmﬁml

&l Process Memory HITci! T 9 U] Memory search OS < <l
% (Process &1 Hacsl § Uk Task a1 fF T BT ™ ST &
Computer & i€ BT T) |

Tl Process ST ST THTH L Tdt & a6l OS ST ST Memory

SRS

( 2 ) Processor Management (Process Scheduling)

*

& Multi Programming Environment 31 &Td @1 ST T OS decide
hdl %, &t o9 Process &l Processor THE 3R fhdeht =&l
forerm iR forde 99 a e |

39 Process %1 SIET ST € Process Scheduling/Operating System
3 Tl HTH HLAT |

Operating System & ff T@AT ® Processor @reil & a1 fR L)
W%“U@T%ﬂ WFree%ﬁT Process WWW%W%
1 &1 | ST9 =Tl df Task Manager H SR <@ Hehd Bl Toh foha
19 = @ ¢ IR fhad =&l | ST Program & Tl <19 i 1 B,
ST A T Traffic Controller.

Process @1 CPU Allocate il & |
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" & ek Process o1 &hTH THTH 1 SH1GT &, d ol Processor &l gER
FHM H I T, 3R %S M el 3 T Processor 1 Free Y
AT

(3) Device Management
3T H Computer ¥ Driver & sﬁ'ﬁﬂﬁ v gra %, J T STIRT Tl

& &I 519 Sound Driver, Bluetooth Driver, Graphics Driver, WiFi Driver

AR I STERT 3T Input/Output Device T T H HEE L d ©, oIk

29 Drivers &l search OS JeTdT € |
d1 <Ed § SR 3 #7491 A search OS F@T T

* g4t Computer Devices &I Track hEdl T 3R F Task ST I
T 39 program <kl TH % 1/0 Controller |

* STy 3T 3T Process %l Devices FMeT F& Task T & ferg,
dT Device Allocate ST ShMH W OS FLAT € | T SRR A A d &
T Process 1 S Task F g S video play T, Print
feRTet =11, A1 A ST Task Output Device Monitor, Printer %1 Heg
Y BT 1 1 & ST device T Process ol &dl ST § 3 ShTH OS Hdl
g

t ST Process 2l 3hTH THTH 81 S9Td1 & ol a 9199 Device Deallocate
FHIAT B |

(4) File Management
T file § 9§d 9R Directories Tl HT3A shieh 1@ ST ¢ | Fifh

Y BH AT ¥ data @IS 9ah | @1 AT A © File Management H

search OS &1 &1 &TH B |

" Information, Location 37X Status 1 ST ik Tl & | 4 T

file systemé@?ﬂ Tl
* forgerT 9T Resource faamm |
- Resource De-allocate hI{Al %\ |

(5) Security

NI AT YA Computerﬁ On XA Bl T 379 &I o passworg
g5l <, S9! 7T I § I search OS 2TTH system %1 Unauthenticated
Access ¥ Uahdl € | STY 3R Computer H’f&%ﬁﬁ?ﬂ 213k h® program
CARECEL passwordﬁ 3T open &1 hL Hehd gl
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(6) System Performance [{CE|

These Things Computer @ Performance i <&@ © 3R system

&l Improve h{dl 2108 Teh service e H ford 999 e %, g s
Hieh Tadl ¢ |
( 7) Error SArAT

Ifq system | dgd R error 37 18 € dI ST Search OS Detect

ch{dl % EFﬁ'{ Recover eh{dl %I

(8)

Software 31T User & fo=r # aret@e sAm=w

Compiler, Interpreter 3T assembler &1 Task assign hd T | 3TET
37T Software @1 User o 919 i1 Sl ®, {519 | user Software @1
3% | IS Ll © |

User 3R System & o= § Communication T&H ¥l § |
Operating System BIOS H Store T&T & | 9Tfeh ¥ application &l
AT user-friendly SHTT gl

Advantages of Aperating system ( 3T fen & ®wEQ )

ITE I T use fHaT 51 Wb § Fiifeh a1 Mithehal oK
mﬁm%ﬁm%laﬁ?musemmmwaﬁmﬁm
qhd T

Eﬂ@dataﬁﬁ@ﬁﬂﬁ users & 91Y sharemﬂﬁ%?{ﬂﬁ'{_ﬁ’l
BH resources hl share F¥ Tohd & 99: - iz,

TR A ¥ update ToHaT ST Teha |

B E’ffﬂﬁ (secure) BT & Si¥: - windows ® windows defender
BT © S foh Tt off Wb bt BITToh ek files Tl cetect sh¥ oA e
3R 3% remove H AT B |

s g 89 s oY game 1 G192 install T Tohd § 3R 3=
=&l Fhd @ |

FB AT faen (S¥:- LINUX) open source & 8 3¢ &4
free T 3704 computer 9 run hI gohd ¥ |

Disadvantage of Operating System

*

@ﬂﬁiﬁﬂﬁq@qfree g & iR @@qﬁ@a%@ﬁ:— windows
%1 ST ST 5000 FF ¥ 10000 FI T el € |
Linux %! &g AT 9ISl problematic BTl % faers =1 sman|

[37]



% I -l fHdl hardware &1 U &1 Sl |
* Mac OS H virus 3T Taq 374 T&dm ¢ |
Goals of the Operating System

There are two types of an Operating System's goals i.e. Primary
Goals and Secondary Goal. (A) Primary Goal :-
Operating System b1 e 32T user-friendly 3T convenient
environment Y& &A1 € | ST © foh Operating System a1 STINT AfaT™
T 7, TR oft 519 & SuArTeRdl ol 9t process scheduling AT BIdT T
3R user code T machine code ¥ FIEET ot SEd hicd =il ? | 3afem, &9
3T 3R T o 9 Teh Hegadi & ®9 H &E i & U
Operating System 1 3T T | TR 99 Operating System 1
FHIE 1 © 3T Operating System 3Teh feTT sTent ST KT <M | TH(ETT,
Operating System 1 STIRT YiAHTSHS BHT AMCT |

(B) Secondary Goal :- Operating System <hl Secondary Goal

efficiency g Operating System &I resources o Gt management g9
TE ¥ HAT AT fF resources T T TE T ITANT fohan 511 Tk IR AfS

Y Y 39 YA o fI0 /S U © d I8 resource FfeRa =@

@1 ST =ifed |

Types of Operating System — Arqifen faen & uar

Real Time Operating System

Batch Operating System

Distribute¢ Operating System

Network Operating System

single user & multi user

single tasking & multi tasking

Multiprocessing Operating System

Multi-programming Operating System

(1) Real time operating system (RTOS) :- Real Time 3197
faten 97 sifqifen foey 7 i fo fau 0 999 § task (1) &1 g0 @
<. I8 9gd & ot SArnfen fawey g ¢ foad ff g9 sga s e 8. 9%
real time E‘T'ﬂw I YIS H{dl 8 3R S9RT AT industrial 3 scientific

1 o fere 2 &-

OO Y O W R TR 1D e
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Architecture of RTOS

I% < TR I BT & :-

A. Hard Real Time B. Soft Real Time

A. hard real time 3TWR{eT faen ;- 98 R fwem &
< B o U 73 T99 H task 1 0 FR foran Srwm. 7% 9gd & strict S
gl

B. Soft real time :— I8 TR fgeeq ot HIfdme s & far fou
T task T TIT T EUETRGEIRS 1Y R T highest priority task 3%
Tgel X R foran S g 9 task o THI TR QU B i IS MRS TRl
BIdl. I8 &Sl Y strict |

( 2 ) Batch operating system :— Batch 3T faeed users
Y WY 2 T HIT © | 39 AR Faed | 99 WK & jobs
Teh batch SHT f&a ST € 27R S batch %1 punch card (I8 fefeea a1
1 TR HA 7)) H TR o a1 1 2 7R 39 9 1S i Sl i fea
ST & 3R 98 AR punch card'm'af?'l'ﬁ'.'{ I processinga?ﬁfl"{am%

. =

@»"’ 7
Computer
ﬂ
@’P -

.
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AR FZe 76 3H FE H | hHas b H jobs I T T ¢ |

maﬁﬁﬁnm#ma@m%ﬁ%%uws%ma
e g2tae e o Tehdl o, fS99 2R fhdt job H &h1E TS & T
Gt jobs 3HY U BId 9. 3TR 37T jobs Tl T T wait FHLAT TSal o1
T8 o Toh TeeSl WEt 78l ol S off |

Second hassle was that all the jobs in a batch should be of the
same type and it would take more time in creating the batches.

(3) Distribute¢ operating system (DOS) :- ﬁ:’ﬁ%ﬁié@ AT
faen 3 sifmfen fawn 2 ® S 321 1 ©R #:d € iR 3§ 9gd 9%
locations T fe&dieqe #:X <d 2|

fefigerde SAafen fiawen § agd WK central processors 1 STAN
WW%ﬁ?ﬁprocessors#ﬁﬂ?%amjobsﬁmaﬂ
ez < 21

9% central pmcessorElﬁ'sc ?QE'{, 'FI'I'st, e a1 T ﬁé f@ﬂ'l?{ﬂ 'E»:'T
Tl ©. 3 gt processors Wﬁﬂﬁﬁﬁmﬁm 3TT9 H Teh
T ¥ connected T&d gl

Distributed Operating Systems (DOS)

Machine A Machine B Machins C

It's benefits ( Bﬂﬁ? H ):

% Distributed OS 1 Teh 370: 94 I8 ¢ foh afe users Toh I W
T 9% fdt o= fondt TR Fger 1 21/ Fdd T W
Tohdl ¢ |

* SHeh g1 <21 1 TS WM S5 o g1+t foman i ® o <
3MEM-TeM &1 Tfd aed ¢ |

* Distributed To&q # afc Tk @R a1 FR a8 Hl g IW I
3T T H § H o ST Hehell B
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% TEY ST WTATET 1 19 S & S |
(4 ) Network operating system :-

" Jeaeh AR gy ueh tH srRfeT faen § S fh server W

5! E‘IﬁT%‘l
T OSH TH funcﬂons'@lﬁ%ﬁ'ﬂﬁﬁw Teh TIH AT 3T
feamsd =l el TRAT Hedeh 9 SISl Sl © |

* 39 OS &1 YH@ %™ LAN H 9gd |R computers & o9 HEA
share <h{l, W‘Q’I‘l share <h¥{l, =28 share AT, T share
T AT security TSH HTAT TS g

* 39 OS & SR §:- faee NT, faers ek 2003, faes et
2008, linux, unix, mac OS. 371 |

Network Operating System

Mach.ne A Machine B Machine C

Dstributed appacabhons

Metwork O 5 Network OS Metwork OS5
s O Bl P TR BT B

aerrel L i, T M oeerrue

( 5) Multi User & Single User Operating System :- Single
User Operating System 9@ dg srRfen foem grar § o & wog o
hael Ueh & JoR Hgel THeed i UaEd L Hehal ¢ | STaeh, Multi User
Operating System 98 98 AT faeed Brdl ? oo v gma o dgd R
users %2 fHEen i ToHIH T Hehd e |

( 6) Single Tasking & Multi Tasking Operating System :-
feTTe rfanT sqRfen faen a7 sitqfen faen 2 &, o wh aaa o
ol Teh & <1 [ohal ST Tehdl € | Palm OS SHR! ISR © | Safeh,
multitasking Operating System d& ATRfeT foen g & fad & 994
H ogd OR e fhd <1 Hehd 2

AIEh IR o1 fSES, TIet T mac OS $H% 30 € | 59 %
&9 faere 5 ts 9R | T o §9 9ohd ©, S | diel o o ¥ed T,
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3R T2 9 M I SIS i Hehd . 3 94T 14 BH Teh &1 Hich H e
gahd ¢ |

( 7 ) Multiprocessing Operating System :- AG2 GG 3R
foeen T8 sTwfen fagen 2 & foed us § stfiss CPU 1 s&HTa foram
ST % | T 9 2114 CPU B & aeig o I I performance THIAT &
ST € |

THH GR CPU 3199 H §[g B4 & fSi8eh ol s oSt 11 9§ &l
ST €1 39 AR faen o1 4= 30w e & & & sl 3R

-

&
L

Warking Of MultiProcesser Sysiem
A AT JRfeT e & &
A. Symmetrical multiprocessing OS
B. Asymmetric multiprocessing OS

(A) Symmetric Multiprocessing OS — 98 Tch W PIEiEn
AECEH processor¢ AT execute fHaT ST © | 7 WA= SR
fa2d (common OS) R AHRT 1 IR 1 | Heg Fal ¢

(B) Asymmetric Multiprocessing OS :— 39 qifen fawen d
T fohe o1 AR’ TIEE BT © ST 3791 WIEER &1 TIfAfafeE (activities)
&1 F1Ad (control) TH¥aT § | THH T TIHHX Geft Il Sl execute Ll
gl

( 8) Multiprogramming Operating System :- T IIUTHI
AR faen oe e frem e e ST AT 9 W%programs
1 Shael Teh W % G execute hid € | Multiprogramming Operating
System T TEd Tfoaws, wHre ‘;h'@'HT, transient area, AR 1/0 E‘Uﬁfﬁ ey
% S FHIEH= B T |
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Process Concept

WEH T ?

9% WA ST execute (Fomfed) & @1 &1 &1 99T F8d © |
3T TH V1SSl H, 98 WU Si execution (FoEA) & =xor H
@W%aﬁprocessﬁﬁ%l

gt o process @1 STRIET fa=2H H create, schedule 3R delete
ERIEIEETI kS

Process%?ﬁtypes@_a%:— 1:- f%eH U9 iR 2:- 'ﬂ?l’l’;ﬁ'@lﬂ.
faew Ew 9 Tad il 7 f59 eafen faew & gr u& faan
S P e S A R S T e R e A
ST B |

T TSHE FT 8 ?
SRFET foen § 9ft Ferge &l 3= 9 Hugd 3R 4
HET UG TS headl & ©

@i Mﬁ, ““Process Management Usch qehieh & ToTdeht 3%&‘4]0‘1
TEH &1 control 3R Fafd manage T3 & fog fRan st &1
TR foeen § =8d 91 process B1d & S T &1 T94 execute
ﬁ%%mﬁ%ﬁmﬁﬁﬂiﬁpmceﬁﬁ 3% 9§ T
T TS 8. 3R 3= 3753 U A 21 fohan 741 a1 394 deadlock
1 HHET 31 S |

ATRFET faey | gt process &I execute T & feIT resource
(T =1 eTrerearehar Tedl &, AT faweg 4 s ¥ aifusw
TH process B Hehd g 9= w& & 999 W & & resource i
SATIIHA] 81 Fehall § | 39T, AT fgeen &l el 31 gHefw
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Theh § T} processes 3T resources T HASTHE AT BIT & |
TIHY HASTHE 1 AT 1 R a1 @ 2

CPU W UIHH 37X 9 &1 schedule % forq

IS 3R feew U89 &7 create 3R delete A & foTg

TEg hi suspend 3T resume FH & faU

Process synchronization % &g

Process Comunication & ferq

WA & =0T : Ush Hi99 Frefafad 7 =won 3 g o © -

(1) New State :- 39 ¥ § 93 WHH kI create fHaT STa1 .
Teh T WY 5 Teh WIUTH ol Yohedl THRT ¥ eadt B9 | @ feran
Gﬂ?ﬁ%ﬁa create@ﬁ%l

( 2 ) Ready State :- S Bl WTEH create BIdl € o1 98 3199 219
'Eﬁready state T 311 Gﬁ%lﬁwﬁmexecute@ﬁﬁmmadyﬁ?ﬁ
g

. W =

( 3) Running State :- 39 &S § Y199 CPU g1 execute T
ST R |

(4) Block & Wait State :- S/d 4T for&t I8 &1 /0O ATRIH
block fETE =t TEvehal 814 € 99T <9 ot fordl 9199 3% 98 running
state Block & Wait State H ST T § |

(5) Complete State aT Terminate State :- S1d Ig process
complete B Sl & GTd 3T e&ecution complete 3 9§ 9 9%
TI9H Terminate State H 3T ST € |

( 6 ) Suspend Ready State : - 9% UIHH I YE3TA H ready state
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T gl & W Y " &1 w4 81 o o aead 3 9 9199 Yok e
TR | 9T ST § Sy suspend ready state Fad g
( 7 ) Suspend Wait State : - 3¢ JI99 I eA T wait state H
Bt T SR UTSHR HHIK o full 81 & R0 39 WEHA HEN 9 Hehed
TR H 9o S ® 1S9 suspend wait state & T |
Process Architecture
* Stack ( ¥k ) :- T temporary ( STEITAT) 2T I TR HAT T
I - HheRH WHTR, e eH, 3R dshel aiued |
Heap (&9) :- I8 HA &1 allocate 3T 2 |
* Data ( 22T) :- I8 IRTaA & ©R H B |
% Text ( R ) :- T2 H, I I wEAfaY & ada § ST
&1 TfHe T 7

Qaa
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