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ey 1, el @) et & ere e
(w) Hfatfdn Rivew @ war wowd &2 sifadfén Riven & goa ord 7o #7

UHE —Operating System o2 wy N 3 O8 #ed tl OS8 T#% me L o A4 Vi EAGH ﬁ M A4
mManﬁl Atatfdn forzn Iwamdn (Users) aa1 #vgz fan # da gy

L2y *l ‘“ M ﬁbﬁ Lol s el L{ Operating System % ZI7 %9 Software

g adt Hardware %1 #wrert fm s #1 Operating System # fan #vgzr vs frffa o #ren
) wiifs stafen fyen dom erdda ) wm F3 @9F W ¢ SR TEAW F FT T ARAA
frores wY o wer e g war w8

Operating System % L AL i

1. wegey frea ®Y wer s §—Fvger fare e g w22 w1 Al we (0, 1) |
f# wawm &1 Afww, g % forg agad # e 2 dva T @1 gEfeg, g9 $eThE @1 IEH W H
f fan W W) ayfemn statfen faen 4 faed 21

2. wrddray gerrsit wy fowr drar §—@ o Feger F fdw F@ ¢ @ erEaw S S
fern % e 9 amaterg Rt #1 IEE At F ww Al U e F U A Fera 21 FhiE 98 SEE

forg, srpaardt vt #1 sfeeg w@ fom femn smn 2

3, WO wequ Iuerey wvarar §—anyfiE sfatfén famn GUI (Graphical User Interface)
spuifte &) wfy, watg 23 % fau fedt o war &1 FifEn sgen sofin # seE 7@ Tgd 2

319 forg ®M W wTN A & I ;A A% AEFHA F 9w @ f F U F TE TR
ST T qaQ Afgq Igrgro &) wEl A I FPGE HEE 9OAA B a9 FE8 My Computer
sy W fers wad ¥ st ugw om #

4. woTeaA W §—fqifin fawn #1 U wW werdE S R 31 9e gor a9 ereaat
% dra o w0 & g W oA Frw Fege B Fm ) e sl fawm & TR @ e ardam
wh g

5. WOl W yHaw wmrar §—uF Freger fown ¥ i el 1 yEeE ad A |
sitfen fown % g @ fea o &) fad @ fai @) w0 foy e dad stz Feh 8
frm wrddm W gu A &1 aw wdft @ st faen @ Fa -
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W 1. (b) Time sharing system 391 27 9 Brae H §dw|

O®—T& Time Sharing Operating System oy yos M99 = foofeqd @9 & fam v
frage 2e fea san 21 °F oifSu ow foey ¥ A IER FHe 21 @ Yow SwEiedl CPU
TR T & fOU 9w ¥ W v 9 3 T IR & fau Wiy swe S 96y
YHT ¢ @ famy @ YT 9% TR T F YA & T W & G% 3= STEHd H WE e
TN, TH e U STANSEl fo SaoR & H9g $1 TG F 9N 3 Operating System 1
Multitasking OS it Fgd £

c%-’

0 .280

Time Sharing Operating System ﬁE Advantages

o I faafdm &1 9HY 950 &9 o €, 998 T oRE &1 ®9 9NY SR S ISl o
o IR ot o =i hwa U0 B 9, 9 9 O & o9 i g9 §g S ?

o Tt YR T Freafea €9 % foe mwE w999 faea B

W¥ 1. (c) Real time system ®! AT BIfoE|

SH¥—39 Operating System ¥ CPU &I &g 2w @gd #ew@yul &1l 21 39 ¥&R & OS
fige-2ey § 19 8 &1 339q 3992 F THG FH AR FfdEA 7 H A dren Aavds GHE §gd
FH T4 € 3™ T 3AqUe &1 AfalHa1 999 (Response Time) @l STdl 21 1 Real-Time Operating
System &1 ITAN aa fHT1 SN €1 5@ THA F Hewadl aga AU el I & fog fraee faww,
R us fafvea 99g § faaEea &1 |9 61 & 2 2

frae-2rEy sifqifen faen 3 TR # &4 e—

(i) Hard Real-Time OS—3 Operating System 39 UGyA 4 3990 &3 &d g el 994
# wga TEh @ W WhEW 2§ 9 f 2 e T w9 = e g AR #
I7EN A form ST @1 e fge-orey fowew § Y¥ed WS d9gd difdd a1 maa g g1 s €21 #
ROMﬁ@T'ﬁTﬂTm%I?mﬁVinualMemory?ﬁw\?ﬂ?ﬁ%l

(ii) Soft Real-Time OS—3 € fga-2%0 & YaEd &1 Ydaurqs a/d ¢ Sfdfskar q9d |
qrel o0 Tay e &1 S Gl 2
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Real-Time Operating System & Advantages '
0 o T WER F fAEH ¥ YO 3T (Memory Allocation) F1 dgat WS faFan sl 21

Y e TEE W % WS FH I F FHO RTOS F 3T Ziard S v # ft R s )

q? o fEamy st fawn #1 sfawan 3wam 2 2

e[
R Real-Time Operating System & Disdvantages

o FW-FHW fa=y @ 397 a=2 7 29 ol 3 TN f B ¥
¢ THI ISR H1 99z & femmm F fow = sfra 3t =69 2 2
o & UNY ¥ SR FY IEF FI F9 A TFA 2! ' B

wee 2. fdl Q) weel & IR Afde-
(a) BIFA TAT 8? BB & o€ access methods B T B
SHE—WEA S € 9 WElHd I # UF g A 2 1 16 Yen =ne a—infs
fewh, aifede fewr afz § ©R wd 2)
File%@ﬁm%@aﬂﬁﬁimmﬁéﬁ—text,image £ )
va 9t 79 fRy ¥ wEe w ©R #30 € @ 78 FEA A9 a9 $5d F TH5W H specify FE

TSl 2 aﬂhwmﬁﬁﬁlaﬂWﬁmﬁﬁgm%ﬁlaﬁ'sﬁﬁimagesoﬂwareﬁﬁ
open'@"'ﬁl

- File access method (B3 TaRH AUT) -
Jg fafy fS9H % files ¥ =R information (g=1) I access a1 1 % a9 3§ A9 T
%I read T3 51 9% access methods Feerdl ¢l
| File access methods f=fafag 8—

1. Sequential Access—de HIS TFHH UM 2| sequential access ¥ FEe § 3T

information (Y=) & FH ¥ TR fFa 9w 31 Juiq g 9 F9 ¥ @ F 92 F =99 fEa
ST 21

- SH—FR U TF e ¢ TR 5 e (records) ¥ ny, my, ry, .
- AT T A B CTRE TRy, B R TR A 5 BT divect 5 B
o Y TR ghdl
. 79 fafy &1 79 SR editors q compilers % gW & S 2
2. Direct Access—direct access & random access I Fed T
Direct access &% ZNI &Y TEA H IufeE fedr s information & direct "Iﬂ%l'ﬂ HT GHhd %I
THEH BN TH HIEE ¥ Wgd o T ¥ e Y 99 S

HIEA F WAF information 1 TYAT UF address Bl € W I address Fl HEE ¥ IH read
a9l write % fAU direct waT fFar s 2
| mwﬁW%mWﬁmﬁﬁmﬁﬁ%ﬁT@W@ﬁﬁﬁ
3 Qﬂ%‘ﬂﬁﬁﬂﬁw‘ﬂﬁ%‘f%}ﬁﬁ%ﬁlinﬁ‘ﬂcases%’qdirectaccessa?lmﬂﬂ‘?l%l
T fafa =1 wdm e 2o ® fr s 2

2y
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3. Indexed Sequential Access—39 fafy = sequential access F YR Y 9191 T '3! ¥
yo% W & I W Y create i T & R T blocks ¥ T pointers A conta

fiFdl TEa R
TR BT P TN FQ W0 29 F VG pointer F Frafyd 3 F o fra R

w¥ 2. (b) Linux ¥ faf¥r=y system administration commands 31 &7 TIC DIAE|

O®—Linux T& open source operating system (OS) ®1 J& open source I HAAIH I§ gt
&9 linux ¥ source code ! 3794 according modify ¥ WHa & FAF TAH! source HIS Ih
milmosﬁmmmméﬁmﬁms ﬂﬁﬁa@mtﬁﬁﬂmﬁﬁél Linu
# ¥ graphically 3 command ¥ 7% ¥ % ¥ ¥ 5709 T linux os ¥ name TR § N
g9 g aw® *—Opens use linuJE, Debian linux, Linux mint, Oracle linux, Federa, Centos, Kalf1I

linux.
Example of some Linux command

¢ Date Command: ¥ commat &m current time 3R date 9% ¥ THA T
Etmble—-‘[roqt@lﬁémhw a-lﬁ te then enter Lt e i

Cal Command: $9 command ¥ 3193 9 current month F1 calender displayiT Elopf

Example—{root@localhost ~}# cal then enter |

Cal Command for specific month: 3R 9% Specific {5 month F1 calender @1 &1 §

39 cal commnad & 99 month 3 year € Sl 99 3HA9F A specific month %1 calender

display | Example—(root@localhost ~]# cal 8 2017 then enter

WHO Command: $8 command ¥ 377 users ¥ list @ TFd ¢ 1% {1 users current time

W loggedin !

Example—[root@localhost ~]# who then enter

WHOAMICommand:Sﬁcommandaﬁéﬂﬁmcmentusersnameéﬁmﬁlﬁ'ﬁ
AT 2 user create ﬁ-ﬁ@%stndent #R root. ﬁmdisplayﬂa‘{a"ﬂﬁaﬂ'qﬁ?q

particular user W work F{ T& Bl
Example—[root@localhost ~]# who am i then enter
TTY Command: 9 command &1 8¢9 T 9 379 system %l terminal id @ TFd 2l

Example— [root@localhost ~J# tty then enter
CLEAN Command: 39 command ¥ 319 current working terminal F1 screen &I clean &Y

qFd £

Emmple—[root@loca]host ~]# clean then enter
¢ HISTORY Command: $99 319 command #1 history 3@ T&d € f& 3193 a1+t 9% 717 Ft

command ¥ I& f&a1 4 T& YA list M F 21 T terminal T

Example—[root@localhost ~]# history then enter
¢ INUMBER Command: 9 command &1 g3 3ATY &4t old command run 4 & foru &1

q9%4d '3] Example—[roob@localhost ~|# !7 then enter
N g 7th time # command I &1 91 T run & SN terminal 9|
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o 1l Command: T FTTH last command ! ZART 751 FTA & Al 39 T command 1 3 FT

Example—[root@localhost ~# !l then enter
{ast W 3R whoami command 3& #i 7@ 19 TA ¥eft command ! run FA TR A A

| mcommandﬂ{ﬁﬁﬁmnﬁml
o Exit Command: T M terminal ¥ A&7 AF1 91&d ¢ Hao exit FTA1 98d ¢ 79 A9 39
f command T gF &N Example—[root@localhost ~]# exit then enter o

a9 2. (¢) UNIX 3iRfEn Ren @ directory structure W T 3R

G‘E{B’-—Fﬂﬁ computer % Hard Disk & #91 @@l FE store =@ € T A e @
STe- 3T group B, 3TCN SeM TAEA F Ha7 TEA W A T a4 € 39 WA F @ Unix §
e FN FEl 9 21 347 Hard Disk ¥ &5 9 Partition ¥ Store FT¥6 I IAERA H
e 39H! Directory Structure Feart 21 |

g
)

/ (root)

er

1€

cp s pwd

<5

Unix AR fgen § wRel woq T TR Hierarchy Structure ¥ ¥t #1 Unix #
Wmm}ﬁerarchySuucture%Oﬁﬂﬂﬁmtmmgaﬂtﬁ(nhmﬁ
Denote fan1 =i 21

Sy yor fase sifen famw & IR My Document, My Picture, My Music, Windows,

proyamﬁlemmm@m-mmilﬁmUm Afen faew &

. root AN & a7 bin, root, dev, etc, home, usr, libmmﬁﬁiﬂﬁlﬁwm
¥ e ST WHR & WS RN @ 21 3 =1 von & §—

: 39 Step W ®H Unix YA feen & f&T Language ¥ select T B S3—English, &
Tl
¢ /—4€ Unix ® root TAERA  fE% 3= Unix FITe W ¥ 21y oaa F Trava ot )
¢ /bin—%H TEERU & (< Executable command B 2; éﬁ-—cp, pwd, Is IR\
¢ /dev—%0 THRA & =< feanw 1 fieeds fafiys speciﬁcﬁle'@'{m'tl
o /etc—TE TEN & = fafvy= system configuration file ! B 'ﬁ?ﬂ ‘%l

"-'I E = ;
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4 /root_—%—'%'UnixﬁrootWﬁhomedimmwaﬁgmﬁ?ﬁ?%mmmﬁ
Tt 2

/sbin—38 TRFH{ F <X system i binary file ¥R @t &)

/proc—38 TR F A< Unix kernel &1 live system file ©R Bt &)

fusr—39 TR0 F X 4 bin ST F HHH Executable command T
/boot—snmiazﬁ%mﬁﬁwﬁqe‘ﬂﬁmmﬁm&

kernal —%q T F X kernal F S wd

5E 3. 5= A Wil & IR -
(a) Preemptive 3R Non-

® o o o o

preemptive CPU scheduling & & 3ig% D W Do

® RIS (Scheduling) ¥, ¥a Hottoge |
SSE (Process) F1 1 (Run) 1 & &
a9 Hiodiog 38 (Run) ¥ & W&y (Process)|s
ﬁ%@ﬁ!ﬁmm&ms@ mPﬁoﬁty

) % TRH, Non-preemptive
Operating System) fdt 4 S (Process) #1|Scheduling 519 S&1d 92 34 Proces¢s W CPU
STt § 1 22 (Running State) & TEre2e|F release FH (V1Y) ¥ o SR 78 = T

(Réady State) ¥ 9= W1 T 2 1 F4iq TF A CPU Process F Run &% &M

ﬁmaﬂﬁaﬁqﬁmm,waﬁ@@n‘ﬁ
Process J{1 ™% Run 3 &g

¥ Switching ¥ CPU|Complete 73 ¥ a2 Z& Process % 9rg Il 81

1 Time Waste 7 2 ¢, #d: TH Schedule ¥ CPU #1 U& Process ¥ TR, Sp
SEE § 91 (Switch) 7% #1931 Tog e 8 @
#1 &7 9% aq wE) (Costly) &1 et 21

ms.(b)SJFCPU!\Eqﬁnﬂmﬂmﬁmdl
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Example of Non-Preemptive SJF
¢ Example: Process Arrival Time Burst Time
P, 2.0 4
P, 4.0 1
P, 5.0 4
e SJF (non-preemptive)
- -
' P 1 P 3 P2 P4
| A+
0 3 7 8 12 16
| o Average waiting time =(0 +6+ 3+7)/4=4 |

tive
'PU

Multitasking
memory A} accommodate (qwratad ) 8 € Gohd N & WEY F! main memory a fF
swap out

S € R f gat IRW IER 3§

14
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m@wm%ﬁﬂmﬁaaﬁammﬁmsﬁmﬁaﬁ%ﬁqﬁm_m1
foeR f5 TEisy YW 39 T WS proct
T 7@ A T TE & 75 swapping ¥ ¥4M Fa@ at fea I § 9@ T RAM F Iy

T B i

¥e 4. B QA = & IR dfde- i
(a) ITGIT FTERV B FEE ¥ memory allocation L first fit, best fit and worst

strategiestﬂﬂﬁfﬁl
ST dem
. wéﬁszmmtm)—mfaﬁﬁﬂﬁﬁaﬁvﬁﬂﬁmagqagwéa(mm)ﬂm =3
3 fis 79 WIS § TEtET 32 79 S 9 SEE ¥ BR R g6, JR T e 9h wy

@ WEN F TFe (Allocate) X I3 T i
o &= FEZ (Best Fit)—=1 fafy & 7 W&9 ¥ FFR (Size) F AR HAG F T =21 &

@ ® sw
o TR REE Worst Fit— @ i R Aqgi s ga ¢ ool TR TRE M ST T o

=R 8 99

Ex Size 200KB. 400KB. 600KB, 500KB, 300KB 3R 250KB & six memory partitions ¥ -
fa=R F| T partitions $1 39 9 ¥ 357 KB, 210 KB, 468 KB 3R 491 KB size #l 9 process .,
¥ allocated $3 S JETFA ¢

Allocation Usmg First Fit Algm'lthm—— L |

200 KB 400 KB 600 KB 500 KB 300 KB 250 KB
Main Memory
PmP4fTﬁﬁ1ﬁaﬂmqﬁﬁﬁlmﬁlﬂmm%ﬁﬁip4pma;smt
Sfaw a1 STF FUS AFA T T2 partition I &

Allocation Umng Best Fit Alogrithm—

Allocation Using Worst Fit Alogrithm—

k.___*___—*————*——.k**__ﬂ

200 KB 400 KB 600 KB 300 KB 250 KB
Main Memory
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Process P3 3R P4 ! WO allocate T8 # w1 T&at 21 T@ Wi ? Fifs P3 3R P4
pmss*simﬂmmmmWﬁlaﬂgp&rﬁtionm’lﬁ?l 3

W¥ 4. (b) Demand paging 3! FAURON B} T B |

OH€—Demand paging U& UHl a@t# ¢ food ©F 99 & st 46 (zre fem=s) 4 W9
it (RAM) ¥ @@ 9% &1 o1 a1 & 99 9% 1% 3991 9ed 78 ggdt o

Demand paging 2% paging d91 swapping %1 U® combination g R

Demand paging St # 3% normal paging # 9 & 211 & T 398 THA IR T e F
demmdpag'ngﬁwappmgaﬂmmw%lmwpagesﬂ%ﬁff@%ﬁlm
94 TEId It € @ 3% RAM H swap in a91 swap out a1 S 21

SAfqifen faweq A 9@ &9 F1E process F! execute HTd ¢ Al I process a4 T8 318 feF A
@Tm?ﬂ%l'ﬂ!ﬁlﬂ'ﬂpages%ﬂﬁﬁ?ﬂgl

99 it fFE page F1 FE@ TSl ¢ 91 39 RAM H swap in F &3 1 21 3§ IO 34 lazy
swapping ¥l F&d € 3 W@ RAM ¥ fF5 page F1 9510 & &dl @ a1 39 swap out F{H AIH
e e # 99 fear o 2

'Elﬁﬁ:’.ﬁﬂmRAMﬁpagesﬁswapaﬂ':l?ﬁﬁqgﬁpagembleﬁlmmmgl
pag'etablemeagenumbermoﬁ'setnumberﬁﬁ@lﬂﬂﬁ%ifﬂqmm%l offset
numberﬁlta'ﬁprocessaiaddressﬁmntainﬁ@(ﬁﬂlgl

Pagetable'afelentﬁes ﬁ@ﬁf—VﬁdﬁvaﬁiEﬁmmﬁﬁﬂﬁmm%ﬂ
9 7 fow § ® 9 36F fAU 9% valid T2 ST 991 SR FE ¢ @ invalid T2 2

Pages of
Program 1{
| CO0O0010d
N I - -
Pages of { D of '
Program 2 i OO0
Program 3
Swapped-Out @:’D 103
00010
Pages of
Program 3 ) Secondary Memory
Main Memory

3
W¥ 4. (c) Deadlock BT GdT TR D! strategies DI TATEAT B

GHE—3TN system A deadlock 1 feufa 3wt g @ THH resource schedular ¥ a0 detect T
ferar Sl 1 resource schedular 3qfen fawn i g processes ! allocate f&T T resources &l
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Single instanced resource YHRI ¥, 3T A=W ¥ W& cycle 59 @I g @ ff=a 9 9 wifaiy
g {Hﬁ R, multiple instanced resource ¥R F graph 4 & cycle 1 9dl &Ml &g R E
F€ €1 ¥ resource allocation graph ! 37§29 matrix AR request matrx ¥ uftafda 1 faey

W G algorithm 1 T & =

7o 5. 5 2 9l &1 I -
(a) Scan disk scheduling

(b) Segmentation
(c) Deadlock Prevention

oge— (a) Scan disk scheduling

Wﬂ?ﬁﬁmﬂ-ﬁelevamralogﬁthm iﬁﬁﬁ%lsﬁaqﬁﬁwﬂ‘,%wﬁmﬁaftm
scan ¥{d BT path ﬁﬁﬁﬁalﬁ"lmquesmﬂﬁexecummméaﬁ?ﬁﬂ%ﬁ%mﬁend
ﬁﬁﬁﬁﬂﬁmmm@mmffﬁﬂeiaﬁﬁrequests?ﬁexecutemmél

99 ¥9H scan W ¥ WA € SR IGF A FE request Il € A T¢ IN 7@ 9% YU TE H4W
¥4 OF % 9% 9199 19 ¥ 9 scan F1d € T@1 1 S
SCAN ¥ @9 7 € f& 3& FCFS 41 SSTF #! gl & 3=9 throughput 21 & aa1 3itgd
response time &5 Hidl z
T $9F € T ¥ fF 395 39 request F1 HaE R 3H9R FE U241 £ 19951 location F
fem=F | 3141 3799 (recently) visit 731 21
(b) Segmentation
Segmentation 91 U HEE oIz @Y z faam T different size segments g
fawifsm fobar sran €1 2m@= =21 & #2 1, “Segments ¥ TYE A segmentation Fed I’ qdl
segments I Slisi&e] g(42 F1 A & TH—function, program, variables, array 373
Segmentation ﬁi’aﬁmmm@mﬁﬁmﬁﬁﬁaﬁ%ﬁmﬂﬂﬁmaﬁﬂ
protect A9l share &1 T&Hd ({

ol o
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Segment No] Base Add. |  Size
S 3000 400

Logical Address

CPUL—{s | D

268 o Buse Add +D I

Physical Address Look
up for process in
No Physical Memory

A 4
Segment size
Violation Error

YA segments ¥ G TF table § =R Fri 2 fF4 global descriptor table (GDT) F&d €1
GﬁsegmentationWﬁﬂmméﬁpagingﬁfmﬁmmél‘R"ﬁ
segmentation H segments &1 AHR fix T2l 2al % Jaf% paging § pages F1 IHN fix g 2
(c) Deadlock Prevention

Deadlock%':Iilﬁ\‘:ﬁmnﬁﬁonsm%m@ﬁﬁﬁpmventmm%lWﬂq
mpmventﬁﬁm%mmresourcesﬁmited-flﬁ%lﬁmsharablem%w
$9 non-sharable TId B

'*Tﬁﬁ'q3=14condjtionsffﬂﬁ?@'l{$3ﬁpreventmmﬁﬁfﬁmﬁdeadlockqﬁml

1. Mutual exclusion—3"{ H resources F1 share 1 54 Z @ ¥9 mutual exclusion &

preventﬂﬂﬂ'clﬁ%l Wﬁqﬁﬂmnon-shambleresomséﬁ%ﬁ%shareqﬁmmm%
iﬁwmﬁﬂmutualexclusionaﬁﬁﬁ'@?ﬁiﬁ'ml

m%ﬁlﬂPﬁnwr@nonshambleresom%TWﬁﬂﬁfﬁmutualexclusion3'?‘
prevent &l T 4|

dAfed 3R s 9" sharable resource & al 379 39 share ${% mutual exclusion H TF
THa ¢l SIW—AHR F 89 share F THd ¢

2. Hold & wait—3TR f&Hl process F1, I9F execution ¥ Y& @1, resource allocate HX &
T & T hold & wait HSYH H a1 ¥ TS T 81 Wg 399 @17 3% ¢ 5 799 fo=m =i
utilization F9 & VIl 2

ITET & Foru et R @1 e W1 9 ¥ 9 ?) 3R 70 39 Tee @ i@ allocate T W

2 @ 99 9F TEH execution WHG T& & Tl 79 9% T T block WM R TH WY THSH
T 39 @ielt 999 7 @ H GqHdl

Hﬂlm{ﬂﬁﬂﬁqﬁ%ﬁ?Wﬁst&naﬁwmﬂl

3. No preemption—3 f&dt MUY A resources F! hold & % IR % {Fﬁ resources &l
waitmm??ﬁmmﬁmﬁmsomsﬁwleasemﬁmm%m@i‘mm
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execution ! [ F FFH| AFT TS resources S™—printer, tape drivers ! preempt & fFm g
TEa R *

4. Circular wait—Circular wait & U4 & AT, processes ! resources FaA Hgd AL

¥ & allocate I §F4d B

Y resources ¥ TH FH B g s AR ¥ procsses F! resources allocate a1 STdl 2

e ¥ fau—afz /" P2 § R6 A allocate fFan 71 @ &t 37Tel ¥R P2 &1 R5, R4 T
R 2 F O allocate T8 fFY SN Fa R6  SW ¥ A & P2 F allocate fF3 &

W TEE o 9% ¢ 5 7R @ utilization WgH @ FH € W € TR
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U = .‘.'.r - i < ’ -r 4 3 f‘l .. L] -
% e .’ ' oy
S | 4
" ol - -
- "IN -.. ; i -- A - i
@ 3 N N B : o AR
e atln Stem R ol S >
.—.._ . E i .".1._ o i
- 5 g il Lo
. gl ;o - - Wy,
LE . . : v = g : 3 ' -~y Py ik e =2
s & . e ' 24~ Y " o
rrois. 9 - . | ity : - - '-:1- = rF' b

"eH 1. f&= Y ue=l &1 Iax dfdwe-
(a) faf= 3TRET Ry A3 F ar F R F Famw)

= CARE RER faeen %1 |fd8| F9-31 9@ €1 Operating System Servers fafen fa=n Sam =
freare & forg o araree Syetes Fa #1 a9 At fown o fifvaa ofdidg it s stk 39 S %
TSR F NaRE Fa1 21 I€ AR foen afddg sum ¥ fau gwem sk Sofim 3t a1 a9t 3
| 1. WY execution—fF=s 36 & uF 9o F1 &2 F4 F 379 99 I run F A9 B =0T
o 39 3w Feaes & f&u 9 2mn =iz

2. $TYE HISTYE ATRYA—TF 1 T i T2 ST H AGTFal 2l 21 N TR AR T
HIEA A1 FAYE IRTYE feany #1 siafde Fwan 71 fdi fav fearg & fou fafere =@ 91 wim 1 1 9=t )
el 3R 9= & AU goR 9 @ S 392 seye feandy Ivam T S 21 sufu St foey w2y
O T ARPIYE HaRYd HTAT FMfeu)

3. 3w e Mgy —wse fawew fHigevE Sum %1 AawEsd F FER SR 3 4 5@ 2
T FA 2| SNTYIHATER TH F YR T EES F1 9007 F7@1 991 2201 2)

4. FYAHIA—3H W ¥ ©F NEY AavEwa 725 W gEAT 5 WEE ¥ 3EH WS FTal 2
mﬁwmﬁmwﬁﬁamﬁnﬁm%mmmﬁﬂmélwmﬁm%ﬂ
gEAIel & Yohew Qe faen & g 99 & o9 § 49 91 £

6. T weidhe—s neRive g 41 Aeeive Wied U @ W9 W T A £, @ va4S ¥ fere e
TEIhe € e aﬁ‘ﬁﬁnﬁenﬁ:mﬁﬁqm%ﬁ@ﬂaﬂﬁ@ﬁ%ﬂﬁﬁmg:éﬁﬁw
ﬁﬁmwﬁﬁamﬁmmmﬁﬁlmw&ﬁ%wmmemm
felis #re @a ? |

7. THRIET—UHEfE e g # § o e I9m qon s b = an wen 2, o fwrd

8. URWH—gEM & Wi AR gsh #1 1 Wet o F frew § wR w0 ¥ s

Wm%laﬁmm%mmﬁlmﬁmm%ﬁw aﬂﬁﬁnﬁwﬁﬁﬁl;;;q%;
mmmﬁlﬁﬁrﬁéﬁ@wm%lmw%mﬁﬂﬁﬁmﬂaﬂw&wm
TF e g ?1 Sife Ree ) e w0 ¥ faw wn e s o

"% 1. (b) Batch operating system &1 #? W< Bif3w|

OTHE—3H 11§l & Sl § $ue €1 arel Yeel SR faow :
¥HR & OS ¥, end-user 3R HI & WY FIE SR Wﬁ’iﬁfﬁ?ﬂ ﬂlfliaﬁ;c';}l Qﬁp:;lg;gsg%qg
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mﬂaa?\?unchgardaﬂmﬁﬁgzm%mwmmﬁ?ma““ﬁmmmm‘“f#
mmtﬁmﬁmﬂmm%mwowmwrﬁm mﬁhﬂ‘ﬁmﬁﬁ—mmmm

i’l,m'@ﬁ"&iﬁﬁf"om'anﬁ'{c bolsﬁnﬁﬂ'%@mﬂ—aﬁ@%aﬁmmaﬂl mlﬁqma'qhi ,
ﬁﬁmﬁwa’hﬁéﬂm,aﬁ:msammﬁ%miﬁﬂiﬂﬁﬁﬁﬁmmm,m@t

ot 2 S ) 3 e Pz (Exocute) 7 € ¥ 5651 #1 Spooling FE N 81 R g
Sts % freafes 7 23 ¥ 9R T SR WA A 91 ;

USER 1

C.P.U.

¥ 1. (c) Time sharing system SOTER | YD1 T HATHE &7

Sq2—T& Time Sharing Operating System ol waIE ST 1 feafed 2 & foe o feee
oo foa I £ 9 FieT U fEE ¥ 39 R S €, O gde 3wdnsd CPU F1 TEAHA FE & fn
mﬁmﬁm’hﬁla&wqm%ﬁqmmmﬁmmﬂm%,ﬁmammw
77 F I9e B ST TR € 59 AT 1 CE Tl SO, 39 avE ¥ IYAnThdl fol Sas & |y @
94 T GAT 39 Operating System F1 9 Multitasking OS i Fed T

5e @

S-={F)=

ﬂso c‘)&

S
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UG vt e et dizes duoof — siffEn Rew : 2018 3

we 2. f5 @) ueEl ¥ Fex Hfwe-

(a) BTFA 741 2?7 Raftr= oe R gdag =3

GHC—F1Ee M UF 77 Trafa ganad # vF 79z 2 ¢ S 5 gdved 2w m—infes o,
Aewe ferg afz § =n 124 2

file {4l | W% & 221 %1 =0 #7 gFA # FE—text, image #Z)

54 it 70 feren # wre 71 2n F73 # @ 78 e 31 W AW BEE F 550 B specify HEN TS 2
9 w3 fra wfifz #1 2 49 gm faerg 4 %1 399 2 @ 9% 399 image software ¥ & open @7
File attributed:

¢ Read-only—Allows a file to be read, but nothing can be written to the file or changed.
¢ Archive—Tells Windows Backup to back up the file.
¢ System—System file.

¢ Hidden—File is not shown when doing 2 regular dir. from DOS.

In operating systems like Linux, there are three main file attributes : read ( r), write (w),
execute (x).

¢ Read—Designated as an “r”; allows a file to be read. but nothing can be written to or
changed in the file.

¢ Write—Designated as a “w”; allows a file to be written to and changed.

¢ Execute—Designated as an “x”; allows a file to be exceuted by user or the operating
system. A1

H¥ 2. (b) BT5e Rrew & 5 it & =t = wwmme

SHe—3ITArTdl (71 et um) F gfesm § vns foew ffaias 59 s 2—
wIkel S (File Creation), HisH (Modification), 3% f&=199 (Deletion)t

@i sgufaa (Ownership Permission), F 3w & a3

mﬁﬁf%iﬂm%aaﬁﬁm(SmaumofDawmra%ﬁWmm%l

mﬁ?m (Technical Failure) % &% =21 1 7272= (Redundant) =G T4 I g
WEH Fa 2

*® ¢ & o

i
;
D
:
.5
|

§

4

|

?ﬂ
]

]

"R 2. (¢) Single level directory structure ! == T
SHE— RiTer-Ataet sTREER (Single Level Directory)
¢ T’ TF Weaq TR WFR (Directory Structure) 2

,

* wﬁfaﬁwmwémﬁeﬂmmow)ﬁwﬁ%lmm -

¢ W fofa =i %+t 79 S9R ot € w§ v
AUF ITTEA ER WA w9

Directories

ﬁmﬁm%maﬁ@wmﬁnsystem)ﬁﬁ
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HEAVTF 3 STATHAIS H 3
T TF T @ TR § R T WE - b -

2, T 7 sfdta ™ w1 a0 1 I @) R,

AT — TR T W Fe ¥ st fven gived 07 € R I AR B RE-TE F wiy,
ﬂﬁamhmmm%mmﬁﬁ%mmﬁ%mﬁmﬁzﬁMWQaﬁﬁﬁ"hﬁm
T W AN T RM FS T W F Iger o € @ e T

1. W= 2 (job) IEGER—i Fur ¥ 81 wwR ¥ € & T T § TR W R JFEh dug,
=R fFa o v IR W AR A S @ ek w0 R I € AW IR NS & T IS R oty
ey = 2 Fivte 2 € f fred 9w 1 o ¥ @ o W9-WR W) W FE A AN 2 Iggew e
T $ fEit | ™ wwm R

z.mﬂﬂm—awwﬁﬁmMWmaﬁmwm%mﬁﬂcm
F I TEE T O T Iw fEd 9¥9 ¥ execution F A /O a:h%m‘{ﬂmém%mﬁfw(g
6 v & e = e w12 R Fv g 7 SR v ) wifeam 2 e W w1 @ uw m

. o n AL T process F1 execute AT ST #1 31
Process ‘i;'ﬂ?ﬂm?maﬁpreempted@méaﬂfﬁmprocessﬂﬁmtﬁ@(marend)ﬁﬁqﬁmw
¢ sk ST process ¥ execute 31 = 21
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Ready Queue
Completion
mmm— (o )—
Preemption

Time Slice

Example: RR with Time Quantum = 20 \

Process Burst Time = Waiting Time of each Process
Py 53 0+(77-20)+(121-97)=81
Py 17 20 I
Py 68 37+(97-57)+(134-117)=94
Py 24 57+(117-77)=97
e The Gantt chart is :

0 20 37 57 77 97 117 121 134 154 162

o Average Waiting Time = (81420+94+497/4 =73 - /

K
W 3. (c) Optimal page replacement algorithm &1 a0 K|

SEE—3H page fault rate g 9 €1l 21 1 page T T 7F use TE #i1 ¢ I page H KW

1 9 21 9% future A 2@ 81 Hae@ S page future ¥ late 7 1 37 T8 replace f&31 Smam

ﬂﬁﬂﬂ!ﬁpmcticaﬂyimplementﬂﬁaﬂmaﬁﬂ’imﬁ"ﬂzwmwmiﬁaﬂqﬁ

\ge ¥ use future ¥ Fa T\

AR TQ TF ITE F g SEd e —
Example

String 2, 3, 1,5,3,4,7,2,5,4

+ - + + . + + 1 " -

el (+) = page fault

(*) = page hit

T T 9 frame &3 B

T TES 2, 3, 1 F empty slote 7@ T @ §9 SR page fault T

& T4 5 91 1 ¥ replace HT1 T future # I late use TN, 3 & & & 2 1 page hit T
4 9 3 ¥ replace H

7 # 4 ¥ replace HI® 4 F use late T

2 9gat § @ ® & page hit g

5 W FHK ¥ Teel ¥ € € A 999 page fEE T
4 9 ¥H 2 ¥ replace F FF 2,5, 7 A | 2 WS A 2
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HE T W 4 F TR F¢ page 78 £ A fifo use F!
W 4. Bl @ weEl & 3R Afe-
() Memory allocation scheme & Multiple partitioning &I Ui R |

TRE—weARE W (Multiple Partition) : ¥9 fafl # TF ¥93 W UF 3} sy
(Processes) ¥ 221 a S & 2t} & T W €1 6% forg 7 HHIG T F2 TN F A9 (Divigy

w1 76 AW S0 ¥ 0% (Methods) ¥ SER WS WA HUE D THL F W §—

ol

(i) F¥5T S (Fixed Size) W (ii) &ﬁ@aﬂm (Variablc; %i:.e) e .
REFTT WY (Fixed Size) i : Feifte WA & 76 #4€ (Method) ¥ 57 351 1 73,
fies (Part) 3% §9F &R ¥ feedl (Parts) ¥ @21 2 @ o fo fo o feamn man 2— ;:

W fafe 9 @ wym s frefafes T—

. ﬂ-ﬂﬁmﬁméﬁvmmﬂmw?ﬁﬂgﬁmﬁ?@R@ﬁ%lm%fecc
fafty & e forg T £ 6 o2 S &1 I e a1 U 9 | S 9™, 99 iE A e
dt w2 gr 9 B A% § a1 W @ e § a2

Sl

0S

|

%Y d0 = 0 Job 1

B
‘\ @ett Y

9 Job 2

-

3 Job 3

4 § Hole §

= AN
ferx : fpawe wgst udie=
o TH0 %4 3¢ 2 % 3R s aga 81 € 7@ it g0 1 g0 ueivE 39 9 S @ 3 g2 m
&R%we S (Variable Size) WTo : 3ftiae wrew weivrg dere § 7 61 1 7o wiws
(Part) SR -3 AFR & el (Parts) & 921 2 & <1 foawy & fearan man 21

8 * 3 1

1 Job 2
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THUGT vt e wiras dusf — sifafer Reew : 2018 7

frarare ae U@ Afdee G wieiy AgEy A 71 UE WG ) U aeieA & S 1 9% 19 s qdn
b1 3t grEfee # W & 2

AE &1 % 9 N fRd wtgm ) 79 e T 2, 2 (Hole) #earman @ a9 9t 819 (Holes) #i SR
A 9 U9 2aa (Page Table) # @1 #1d 2 =

R
dey W 4. (b) Deadlock T 2?2 Deadlock 380+ &3 & 2 necessary condition @1 &7

B@C—Deadlock 3% condition 2 f@ 21 71 21 A 21145 processes Fa T&F resource ¥ 7T fight
) F & FaF Fo w1 @ resource F access TE FT @I B

TR R ® FE A, “Deadlock 77 frgfa 2 famdi 21 71 91 ¥ A= processes # 397 execution 0

ﬁ & f1T resource %! AavaFHa1 2t 2 T 3 resources F! fFH T process ¥F ZAT hold a1 T
fran 21 fS9% FRUT process 1 execution I &l B T@I”

ﬁCondltwns of Deadlock
ﬁ, TTElF 1 fegfq 99 ot © <& Frefafaa @ ™2 97 conditions TF A9 24t 2

Dtlutual Exclusion—3@3 % 7 # UA1 resource 211 2 {98 processes % a4 share F&1 f&a1
gehdl B

Hold and Wait—3d condition T #T¢ process f#& TF resource #! hold F1 F Ta&d # 3R TN
resource ¥ & wait FTdl 2|

No Preemption—33d condition ¥ f&H! process & {5 it resource 1 7@ & &I ford1 S Tl
g 5@ 9% 9% process 39 resource F1 release & #1 24t 2|

gircularWait—EH condition ¥ processes F1 set &1l 2 31 f# circular from ¥ T% T8 Fl wait
W 2 E

We 4. (c) Deadlock ¥ recovery ¥ ®H-8 dRid IMNHA 27
o —

For Resource

¢ Preempt the resource: @W(m)%omaﬂmsomsﬂﬁ@ﬁﬁﬁmf
ﬁ!?@lmprocessHﬁwmﬁ?mf!m?ﬁﬂﬁexecunonﬁ@maﬂiw
reso%rcesﬁﬁﬁlﬁﬁreleasemlé‘(ﬁresourcewﬁlﬁﬁmmlEil'slgﬁﬁm
gl gl

¢ Rollback to a safe state : Deadlock 1 feafd ¥ 91 & f&¢ system &= state | e 21
ArRfen fawew frea gifm fufa ¥ foey =i fafa st 21 33 58w $fe, Osﬁnsmteﬁ
A GEe F A FA F AEAIHA 81 T THG, 7 deadlock ¥ IT 91 ¥, 7T frowh gifem frafa o
3™ & fow 99t allocation rollback X 2

For Process

¢ Kill a process : T& process ®! "I TR W1 FI T L T&al ¢ A w8l o g 2 &
f&9 process F ARAT #1 3 dR W, R e @& Tl process F 9l @ e 3@ 7% &9
¥ F9 s f& 2
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¢ Kill all pricess : 7 T Suggestible wita 78l &1 AT 3T TSN 8T Tt F)
] = w1 /W process F) wed @ fewew # inefficiency 31 wumh FE B,
€ T ¥ fR /A execute B

. ﬂ,a
W 5. B Q) vl ¥ 3R -
(a) SSTF disk scheduling

SHC—SSTF alogrithm ¥, 39 request #1 HT8 et execute 1 1 @ forant seek timg

%W ¥ ¥ 1 ¥ request R f run B ¥ Ty CPU F1 §ad H1 T74 o7l 30 Ha T8t exeqy,
e

!@'wrequemaﬂmaﬁmﬁﬁaﬂ(mseektimea?Wﬁmﬁanange g

f¥9 request ¥ seek time W8 F9 a1 € 3T a9 T8 execute H fou1 I 2) q
SSTF & ¥ 38 FCFS ¥ 3%R ¢ i 3¢ fae ¥ 3i9d response time ! 921 341 # ik fe
throughput (¥a® &9a1) $I 931 a1 2 =

e TH ¥ ¥ R % T requests F1 I8 T T&l a1 € FfF 30K request F1 seek time
el request ¥ time ¥ JfYF &1 2 ‘

(1.

W 5. (b) Demand Paging. o G
SqE—Demand paging TF THi et ¢ forad u& I F1 F¥sh {9 (21 femp) § e €|
(RAM) # 78 9% 78 9 1 € 9a 0 f% 379 T7d ¢l gedt 2| ardw
Demandpaging Gﬁﬂ"cmpaging 91 swapping &1 U&6 combination BT 2 qifeT

Demmdpagingﬁﬁﬁﬁnormalpagingﬁmﬁﬁm%qﬁwwW%?ﬁdemﬁ ral
pagingﬂ'swappingiﬂmﬁ?mm'ﬁ?l ﬂﬂhmﬂpagesm%ﬁﬁﬁﬂﬁaﬁ?ﬁaﬁﬁmmﬁ
E*RAMﬂswapinmswapoutmﬁrﬁlﬁl peare

Wﬁﬁmilﬁﬁ‘ﬁgpmcessﬁexecuteHﬂﬁﬁ?ﬁaﬁpmcess I EA e femiwn 1.
tlﬂmpagesﬁimﬁﬁﬁﬁl =dr ®

ﬂﬁﬁﬁlpageﬁmméﬁﬁmffswapinmﬁmmﬁlwwgﬁlazyswap&a
ﬁﬁgﬂﬁld‘iﬁRAMﬂﬁﬁlpageﬁm?ﬁﬁﬁ%ﬁﬁswapoutmwgﬁﬁ%ﬁﬁﬁi* o
il -

“mémR—&Mﬁpages@'SWapﬁ%mﬁpagetableaﬂmmm?I page ST =l =

w1 W page number 91 offset number # ¥R F F fere fan s 21 offset number Gﬁ?[ﬂ'ﬂﬁ"’l
process%add:essﬁcontainﬁa'&gq'{ﬂﬂlﬁl | .

3.
W¥4 5. (¢) Deadloack Avoidance. LIRS

THH T states Tl E—
¢ Safe state—safe state 3% state 21 # firqd 2 processes %I U safe sequence H exect 4.3

F1d T TR WIHE safe sequance U 39 YN exist Bt 2 % yech M99 ¥ 99 execute ﬂ?a;g. T
e 9arE resources 7, 3R 9a execution HYIq g ST Al ¥4 WI9H F resources release e 5.3
qE AT WEE F execution ¥ T i 99 resources 2l

i =9
¢ Unsafe state—AT processes U% safe sequence § & 1 98 unsafe state § &l € “..__“
unsafe state 8 €& & qFal | 1 I
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7 1. {5 2 wenl &1 3R Afdre-
ko (a) ARET Rew | Fa1 waea 22 AREN Ren & gon = 7 #2

St{€—Operating System B ¥ Y[ 29 OS F29 2, OSEWWWW?* Y
%mmmm%lmmmrugm)mmm%ﬁammm
A 21 T8 TR N # e #) wHEt €1 Operating System F ZRT 377 Software STOTR q9T
ardware &1 HHe f&a1 Sa1 21 Operating System % fa 3ugz v foia g o1 € Hifs
R faen 39 ST F1 T T GFF T ¢ 367 TEST F IW 57 ST T a5 W
L A A ¥SH S 2
ot :
serating System & B HHE &
T 1w feew & W o —Fege faww gew g s 2o @ A gem (0,1) ¥ @
mélﬁﬁﬂ,wﬁmmﬁﬁﬁhmﬁélmwmﬁmmﬁﬁ‘?mn
;’;“ﬁﬁu@‘mﬂ Arfen faey | faemt 2

BT I AT B 7, IHF AR H T A @S g v T T ) =6, 7 TSR T R
tErEntt Bt @1 Tefere, @ fowm fen s @

| 3. TS AT IUCTE FATAT §— A ST frew GUT (Graphical User Interface) T
mﬁa%wﬁ,m%ﬁ%mwﬁmﬁ#ﬁnmﬁmﬁwﬁmqﬁmtl

o0l 4.Wmt—mmmwmmmtﬁﬁmilmwmm@m%ﬁa
el B1 o A ﬁﬁ%mmﬁw&mmﬁm%mﬁmmﬁquﬁmh
t 5. FRTEA BT W FHear §—39F Hrge freem & o S 1 weem qen sz § afqfen

3 &9 % &R0 @ fovm e &0 Feh o i ) ) 3 v Pt i it e @ R g )

3T TR T i v stfn frew @ W -
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W¥ 1. (¢) Time sharing operating system 341 27 m PR a1 &P

THE—I9l TRF F F) 56 @1 4 P 701 § ¢ OS & 5 $9 999 WS R 9 2, fin
TAIF task TE 2 R T 8 W) T 7 W g fe fawem 1 e Fa € fER CPU R
o #1 38 YER ¥ fo=R F1 Multitasking foew ot den s 21

F¥1 5798 I ot 27 €19 € 2 70 single user A ¥ FHA 41 fR multi user ¥ it B T )

mmﬁ{ﬂm%mmmm%ﬁquammmtlaﬁ'ﬂmﬂﬁ{ﬂv
oz € 0S o 37 o 9 ¥E W o ¢

Advantages AT
¢ ITER OS ¥4F task 1 [ F & fou awer diw fean wmn 2
. Wﬁ&&wemﬁdupﬁmymmmﬂélGhﬁli?a?mﬁmm
¢ IEHE | 388 CPU idle time 1 &9 ffa w1 waar 2

we 2. 5 @ vl & IR -
(a) Single level directory structure and hierarchical structure & &g w3 %
gl |

G{€—Single level directory structure : Single Level Directory Structure % g
demmﬁ?ﬂtﬁﬁmtdhectorym%lmmotdir&Wrya? 3T users
sub-directory 91 F ﬂqﬁi & Bl SAAT-HAT users F 81 create &1 T4 files aﬁaftl
directory ¥ TR Erdl 2l

Root Directory

" 4

p

Singe-level directory structure
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 TCOT difr e fii e iteer -1 — sifatfen frem 3

¥ (Advantages)
© ﬂmwmmtmﬁimpmmmtmmmmtl
& "Tﬁ:ﬁlesmsizemmﬂﬁﬁmﬁﬁsearchmmmtl

n o TT T waA # fFd file 1 create, update, delete 31T search & T g )
Acyclic-Graph (Hierarchical) Directory Structure—7% acyclic-graph T graph g

HW ‘_CYCle T8 Bl € 3N 3EH sub-directories 4 files F! share &3 I qFal AL Zatal

§ @A TE file A directory # @ga Al parent directories ¥t 4

T mmmﬁﬂﬁﬁ'ﬁmmﬁm?ﬁ programmer 7% & projectwmmﬁﬁ%faﬁ‘(ﬁ
les & 3TEvaEd Bidl €, @ programmers AT files #F1 -5 Directory ¥ save $1 T ¢ 3R

hare & THd 'gl

Y9 (Advantages)
% mmﬂﬁles@sharemm'gl

ow—mpathsﬁﬁ#msﬁﬁlesﬁseamhmmﬁﬁmtl s

w9 2. (b) fr=1 ur fuoht frRae-
PIes (Field), R®E (Record)

ol SUE—%IeE (Field)—3W1 94 H 11 #i value For T T 2R # W €, T wies 59w b
Hiee Haell F amm%lmmﬁmmwm@zimﬁmmmh

g i Group of Character called Field.
fratg (Record)— & & fawa T e 37e Fee § R 5 T TR wE W R e @

1sers

m rtl
Group of Field called Record. i

99 2. (c) Linked allocation HR Contiguous allocation * R ¥ Fae|

JGE—Linked allocation—38 H¥ A wors W disk blocks F1 linked list ¥t #1 3@
=q# F1Ea F1 contiguous block ¥ allocate T&l a1 <71 21 Disk blocks 3 # 7€ disk ¥ F€ 0 § F%a
& o wreet 3 directory, Y& block T 3 block ¥ contain fF) gu Teat #1 38 fafa i chained

allocation ™ Fed &

Scanned by TapScanner



Contiguous Allocation—Contiguous allocation method ¥, g5 H! FTEA Fi Create ¥ -

wsémesimaﬁmmemW%mmﬁﬂm,mm%m%mw@@
contiguous blocks ﬁ@ﬁ?ﬁi%ﬁﬂlmawmﬁl 1me

disk block #I Z9fgr M7 )

we 3. 5 2 vt @1 3er -

() Long-term scheduler and short term scheduler 27 0f R
m—l.ﬁhzﬁoob)ﬁ'{qm—ﬁ?m%@ém%ﬁﬁ%mwﬁnﬁmﬁm
ﬂﬁfﬂﬂ#ﬁﬁmam?lmﬁhﬁﬂﬁ'mm@?mhmtﬁﬁm%mﬁmml
ahzdimmmﬁﬁﬁaﬁm?ﬁﬁmﬁﬁﬁui@ﬂﬁﬁm 0: WE-[R Il F FE Al A2
VETeR fem & wedsmtin %1 fedt 71 7 w0 3 Xec

Scanned by TapScanner



AT Wit e wivas v du-1 — AR Reea 5

----------------------------

O — —— - -

VO

2. ¥iré z (CPU) Virgger—a 37 Jurt &y & wgd A 5ris 21 & a ot 13 g & 3ufeem
d ¥ 39 R W99 § | fF9 uF F1 & execution %m@mglﬁﬁﬂﬁﬁﬁiﬁmew
TEgeR F Tl § #an 2 B

We 3. (b) FCFS schedulling & aR # R | aa@|

{ w T IQ FER TEA CPU allocate & Fam &fes 38 sreifiam =1 T4 2 % i 3iqd waiting

1me 9gd SYI<] 2
R Completion
— [38] [2] — b

Ready Queue

First-Come, First-Served (FCFS) Scheduling

e Example Process Burst Time (milliseconds)
P1 ' 24
P, 3
P, 3

¢ Suppose that the processes arrive in the order: P,, P;, P,
The Gantt Chart for the schdule is:

Tt e I»— P, P, P3—~l
g starti L L | -
| 0 24 27 30

¢ Waiting time for P, =0; P, = 24; Py = 27
¢ Average waiting time: (0 + 24 + 27)/3 =17 (milliseconds)

1FT W 3. (o) e R Rl iR-
S | (i) AT B 9 (Turnaround time), (ii) WIE &7 (Throuhput)

a e U®—(i) 9 &1 W9Y (Turnaround time)—« fFa computer % AN ¥ program #1
xecute 1 ST @ N IWH execution time, computer F &7 T Favkr T 21 A computer ¥
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6 mmmmma“-l—m&h

a7=t Tifd F processor ITAM fFA T & R T process 7 MV HH 2 Procesaﬂiﬂwqml
mtmﬂmmtﬂwﬁm%aﬂtmﬁmmmqueueﬂ'waitingtime,mm P
execution time 3R input/output waiting time ® 17 ¥ T@H (41 Jran 21 3 Process % L
T $ turnaround time FE I B of¥
waTg &aa (Throughput ) —Throughput, @t process ® JU HA & ey favifig m#gﬁ
! F% 9 @1 CPU ot s 1 firfar ot 1 o o6 571 1o € 911 9 136 7 1 o )
magaas‘li?haﬁmﬁa@mm%aﬂmﬁmaﬁ%aﬂgwﬂ%ﬁﬁ‘mﬁmh
frft w1 € & 39 o & fo feat shimad s € |

7 4. 5 QA v & IR -
(a) T ¥ memory implemented &1 dynamic partitioning &9 glar #?

oqe—3¢ allocation 99 perform H{dl '% 9 fopd process %l execution ﬁ (&l ?ﬁﬂ él 'qm"q:;
ﬁﬁpmgmmﬁﬁmﬁmﬁaﬁ'{mpmgmmﬂﬁ entity & Ugel aR mﬁ?mwéa;
program ¥ entities 1 memory #1 allocation a1 s 21

3599 memory wastage Hi reduce 1 & T data F actual size T a1 B S&L 2| Dynz
memory allocation Tl ¥ program ¥ execution F &Y flexibility ¥&™ a1 31 7% .
program ¥ execution % [ 3G¥9% memory space & 3EYIHAT &l 9 decide FTaT 21 | ¢ -

%% 4. (b) Swapping B W T qaed 8? I8 multiprogramming environmey! sl i]::
&9 Igarh 22 contal

Sqe—T€ T T YN ¢ 9% WMo ¥ fFH process F1 F8 99T F fTC main memon: <
temporarymenmryﬁswapﬁﬁmm% ﬁ?aﬂmemoryaﬁﬁﬂ'ﬁ A process %‘I‘?ﬂlﬁﬁﬂiﬂﬁ osd <9
Gﬂ?ﬂag ?ﬁ T3 F @R system F@R1 39 program FI secondary memory ¥ main memory ¥ sn <irar 2
o |

mﬂiﬁswappmga?mperformanceﬁﬁqﬁm%éﬁﬁsﬂﬂﬁ e | multiple AN & g

l:ﬁrwess = 'Q? 1Y 1 S Gahal § 39T swapping #! memory compaction i technique & &
Sl 94l &l '

N e AR process T faQ T 997 379 g process %I main memory ¥ secondary memo ﬁl’GQ-TE e
Hq t.ransf?r A fﬂ'{ <91 39 program #l secondary memory ¥ main memory ¥ transfer FET e
pmcessa?mmmainmemoryffﬁﬁmspaceaﬁregainﬁ?mgaﬂwm%l h

Multiprogramming Operating System & Advantages
o T F HisE g AW F WEfn % fa daer 76 w0 vea aa fegrg 2 of #9
¢ AW F THE F TS & o qge ITAMH £}
o HNY F faw IvEm F I

¥ 4. (¢) B9 39 system # paging TB1D SY T BIQ &7 |
m—m-ﬁ?@\ﬁpagir}gﬁﬁﬂmﬁm%,mﬁﬁﬁﬁxsize%ﬁﬁfﬂmﬁ 3 dax
mﬁmélpaging#m%?‘laﬂmﬁmméﬁﬁmainmemowﬁ?ﬁm?ﬁﬁ?ﬂ@apaﬁﬁ
¥Y ¥ virtual memory ¥ ¥4l 2|
_ Paging a;gmqa;a;qz-: €21 %1 main memory ¥ ¥AM &9 ¥ U secondary memo
S8—hard disk ¥ =N a9 retrieve F7d1 81
Ww_fmmﬁﬁiaﬁmﬁ%ﬁﬁﬁmainmemory % Iyerey &l 21 (Seconda |
memory ¥ U5 main memory ¥ store & 1 1)

&
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BT it i wieas wiser dox-1 — SRSy e 7

Paging %1 W4M 221 % 49 74 ¥ access 13 # fau &= 5man 21 |
#1 f&q 2 for % Z1 %9 main memory ¥ ¥ 3% 313 F flow FI THAN| TET P UF page TR €, D
Fr“ offset U39 2, F U# frame U249 2|

. 4

M )

:! Page Map Table (PMT)

2 Physical

¥ Memory |

| geQ TeR HoWoFo wilfeimel UZH generate F7a1 & [95% 21 WM 214 £; TeH W page number
y T & 3R g WM offset Fa 2

Page number &1 359TA page table ¥ index F1 777 /&2 711 # &l % =95 991 ¥ base U39 F
contain fF3 @ 21 pagenumberaﬁgéﬂflﬂmﬁﬁ&ame@‘qﬁ@ﬁtl
| W&ame@'ﬂﬁﬁm?ﬁloﬁsetﬁ&ame@'ﬂﬁadd?ﬂﬁmm%ﬁ?mﬁphysical
Ii"@'ﬂ;ﬁ generate & forar s ) 39 physical U39 31 HloWoFe FI F199 execution F fog ¥ &=
W S € 7

wee 5. 5 2 weEl & 3R fde-
(a) f@Ers 71 27 @215 3k DOS F == FiEw)

Gae—e AEhIETR ER1 99/ T TS AT ey ¢ i) o gieawm we 9 8) e
., T e faeq @ S 1 ©F aga € popular Fwien foen 1 wfwifEn fon s Siwam @ 2
- % SR & Tt WRAW run T 2, fom ARfEn fom 5 0 Ff 92 =1 Sane =1 swz F00
Ed B Sowe SHat T T SI921Y I FhX § Hare SWiET s 31 @ use S £ 1S
mi::;f%wmméaﬁtwﬁﬂuﬁ&amﬁiﬁrmﬁmmﬁ%mm
AEH |
{ faee & tan sfgifen fawen @ < fs v et & W verw = 21 foere s fowy d9ray
FTH M ¢ FiMH TR F S fociaw ¥ o s =1 @ verm a@1 21 3195 e, | IHH, A6 3
faeia = € @ & T S @1 ARSI ER S T § SRieT W Graphical User Interface
(GUI) W 3mifi| R

DOS 3R Windows ¥ 3R
20 : ﬂn:m interface W 3wita ¥ T Windows Graphical user interface GUI W

N ~ YT ~
I ""f' Al | 4 ]
¥

| :',ﬁﬁmsgtm: Windows & H#rect|Windows S dram aga 9= 2 21
el e B 3
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. 8 WO R R Rt whoes weer q0<-1 — SRS Ry
- e @ DOS smy user-friendly 58\ 21 &1 |Windows User-friendly & & y
= k'ﬁO‘SﬁmﬂﬁhW. AT Windows ¥ ®9 &M mouse W 3wy
e link W click 0 % T w4 #v e
m imple text command DOS # firg ¢ &9|Windows ¥ 9 mouse &1 e @ compute
| coinpute: ﬁﬂ‘lﬁ?i Wﬁmoperatemgl
: '_ﬁﬁﬂmmﬁqﬁﬁm Windowsﬁﬁ'ﬂmﬁ?ﬂ?fﬂTHﬁﬁmmi
F 2

W 5. (b) 38 sty e o FAafafes &1 3tva we a1
Run, Recycle Bin, Control Panel

ST®—RUN : 519 T i diwe F91E 31 0% 91 &1 @H 2, foraeh 52 @ Q0 wrrer 76 32
WWWMWWﬁWWW@ﬁWW?,Wﬁ@ﬁWﬁWWN
MR ik R R R L Sapt ge—
P mmﬁ@.mﬁﬁasﬁtmﬁwaﬁaﬁﬁﬁ@iaﬁ@aﬁwmmﬁi%mﬁﬁ
m.ﬁm%mﬁ%ﬁﬁwmﬁmél
Recycle Bin : Recvcle Bin ¥ Deleted Items 1 Store a1 wma 21 el 9 3% are H Reuse ®
P & fU Restore 9 f& 51 wEa@ &1 T Permanently Delete 4t foar =1 g=ar 21

Windows 95 Version ¥ Recycle Bin %1 35010 ffai s w1 & 3ik a9 3 Recycle Bin Windn

i User ; o 3w & [E2 HEZIER ks Accidently Deleted Item =1 3TTHMt ¥ Restore f#3;
9%dl &l

. Bin % feamae sk Functionality Windows Version W fisit ¢t 21 312 39F! Bag €
Functionality ¥ %€ Change & & &1 19 Windows 7 % Recycle Bin ! few@ran w1 2

C?mpmd:&nmlpmelﬁmnmmmqﬁm%lmmﬂm
PR & T W] ¥ Wt w03 ¥ forg v < & -y

I

ms.(c)ﬁs}aaﬁﬁnﬁmtﬁzﬁﬁﬁwﬁr&ma&mmﬁl

: em.

..\ _ IR fa2 N, 5 &R faere 98 # U Swwelq sFAY
Gﬁmf § m:ﬂﬁ E.; WWW\WEﬁaﬁmmﬁﬁ HATHfd a1 €1 Network neighbourhootcoxy
Wmmmmmmmﬁmmmmmgmm

mﬁaﬁmﬁ'ﬁ%ﬁﬂMyCompuwrﬂmmﬁ%mﬁmﬁ@ﬁ lorer a1 ¥&T fa
wfﬁwnsﬁzﬁza%m%wﬁmmmﬁl e
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® Operating System
|G : 2.30 TUET qoiia : 50

7 1. B @ wel & IR Afdre-
™ (a) TRRET Riew $ wEw W v sl
™ oge—
¢ T& Operating System 9gd 91 Program % Collection %, 31f% 347 program i IATd1 2
™ 05 ¢ F TR Input/output Device F1 Control &3a1 I

¢ TR application software run &% i resposibility Operating system #1 2|
Used ¢ Process Scheduling Ea hH HdeTd ProFesg allocate 3—'{‘11 # deallocate FT1 2
¢ System ¥ B T8 errors AR @I & a8 [ HAJMd &4l 2l
linda ¢ User 3R Computer Programs & &9 3131 deiie =95 330 2 3

fry W 1. (b) HARY WfHT (Memory Swapping) &1 fewRgds vl Sifse)

O€—Swapping T #AR T @ €, 98 UH 9F4s ¢ fa93 proess % main memory H
B pemove fvan s € 9w 37 seondary memory ¥ ®R f&a1 smr 2
él mmmainmemoryﬁmmﬁmmﬁl

R Secondary memory Y 98 ™A (area) FT&l swapped out WEF =7 &A1 T E T
&d 2

swap space

S, Wit
i
Process A
q %jf. Process B |27
108 i
| TR

Physical Memory

stordgt  Unitasking 3ifen fown o S99 TS 99, 969 &
emory ¥ T&dl € @ T fF SR QU TE 8

BF1% Multitasking ﬁmmﬁmmﬁwﬁmm%mw activ

arhoocommodate (HHAIGT) &1 81 g5y 5= d% W99 ! main memory ¥

oA TR W8 399 a1 w%
AChEL mﬁwm%ﬁﬁm@ﬁacmsmmzﬁmﬁaﬁ% &
“ﬁ%mﬁmmswmwﬁn (s .

tnamﬁmﬁﬁmuﬁ%ﬁswappingmmmatﬁﬁmﬂm%m@aRAmﬁmﬁmami‘n E
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we 2. 5 2 vl & 3R difse-
(a) FA=IfR¥a CPU schedulling algorithms 3} ST B~
(i) First Come First Serve (FCFS), (ii) Shortest-job-First (SJF) scheduling

FEE— (i) First Come First Serve (FCFS)—34% 3% & CPU scheduling & ftad 81 7%
process CPU %! ¥a9 Ygel request FUT 34 ¥a¥ U8d cpu allocate fham ST AfR 39 AN
jﬁ?ﬂ‘l?ﬁﬁgﬂﬁ #Iﬂawaiﬁngﬁmeigﬂmél

fr

e Completion
‘ —~ mmm— (o )—

Ready Queue
- First-Come, First-Served (FCFS) Scheduling
5 e Example Process Burst Time (milliseconds)
F P 24
Py 3
d P 3
¢ Suppose that the processes arrive in the order: P, Py, P3
: The Gantt Chart for the schduleis: -
E |
P P. P
a o il (AN )
9
> 0 24 27 30

¢ Waiting time for P, =0; Py = 24; Py = 27
¢ Average waiting time: (0 + 24 + 27) / 3 =17 (m:lliseconds)
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ClTal diftrfers fRaim wiras diger tav-2 — sifadfen Reen 3

L} (ii) Bhortest-job-first (8JF) scheduling—S.JF #! shortest-job-next (SJN) @ #g4 %1 991 7%
\‘% seiftad FCFS 3 # #)

W\ meﬂﬁpmccuﬂmﬂmﬁqﬂﬁm%ﬂhhﬂmm&ssﬁqﬂﬁﬁmmm
M 3 wAn g execute a1 sz
mtl ¥4 Femfiag ) wefa preemptive and schereemptive ZIA1 2
Example of Non-Preemptive SJF

LD e Example: Process Arrival Time Burst Time
P, 0.0 7
P, 2.0 4
bl P, 4.0 I
P, 5.0 4
Fixgg ¢ SJF (non-preemptive)
p—
ﬂf‘;‘l P, P,| P, Py
| Pt —
0 3 7 8 12 16
¢ Average waiting time=(0+6+3+7)/4 =4 n

W 2. (b) Raet 2189 SR fEN Rved [Real Time Operating System (RTOS)] 741 8\ 22
Ot{®—Real Time A(0fén fowen a sifqifen fomn em 2 51 = fou 7 593 & task (F@) | Q@
~— N R T8 qgA A 4 sifqifen fawn e & ford fF 90 9wa #9940 21 7% real time UEEIA 3 T2
G A ZIH1 949 industrial 3 scientific F14 & fem 2 2
1. Hard real time 3T faen—az sifwifen foea 7id a1 2 5 fzu 78 993 4 task 31 [
feran smom g% =g & strict B 21
3 2.Sofl:realtime—-'q3mﬁmﬂ‘{ﬂmm%ﬁﬁqﬁmkﬁmW‘{nﬁmm
%ma‘hﬁlhighestprioritytask%ﬁﬂzﬁmmmm’mﬂmﬁ task F T9G T [ EFH HI FE MRS T
efts B 4w arST FH strict €| n
H¥ 2. (c) Memory management unit R & e 101 3 == S

gae— AAR) #HeT @) ETadard (Requirements of Memory Management)
l.m(Relocation)—mBﬁm%ﬁmﬁmﬁ_?ﬁéﬁﬁmﬁmﬁﬁﬁﬂﬁ
RR BN B 3Navaehal 7 Tg4 W 41 fif Sm g @ @ #2 9H W S0E 31 ¥u6 ¥ e 57 55 § 9 9
2 au fR smavasar T8 W 9% B9 A6 § o #) f93 ¥ T (Relocation) 1 WS fEar T 2
WEG F1 91 THG H A 991 B9 9O ¥ e 99 91 F99: ©@9-39 (Swap-in) 791 WY Hi32
(Swap out) arerd 2l
TG Tem= fawen an d-ayE (Relocation) 1 F=<Id F{a1 € 991 3% fHvig &1 € 5 wom =1 29
AR § F7 W =R o I a9 FE-9 W8Y F 39 390 [ 79 99, 7911 T8 TR (Relocation) §
geaf-eg fdt Wt 1 H ger F v & gen 2 2

A9 AART (Main Memory)

OS
) User Space o
Wy 39 WY 3T
(Swap In) (Swap Out)
| Process 1 Process 2 Process n I
f$%6 (Disk) AARY
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a T s e s e dux-2 — sk Rreew

2-W(Pmtectiom~&:mﬂﬁaﬂafammme§amam%mmnﬁutml ,
Eﬁ‘éfiﬁnim“mmgﬁﬁgmmmﬁaﬁmﬁlﬂWMWﬂﬁﬂwf

o M FT TR ¢ A 3wy T CHA (Permission) ¥ 7 T o
3. WU (Sharing)— - 34 & S i ¥k R 1 Wt (Sharing) AR W sram oo

¥ ¥t feem v we & 99 (Sharing) ¥ T H B | &
4. MiTwee ARV (Logical Organization)—¥HI #1 1 (Linear) ¥ (Organizay =

56 76 B S v S ) R A ¥ R ST @1 W i Hrege ¥ faif fRan s 1 Wi
S e fen Frefafes o & SR & 8l E

¢ foM2E (Segmentation) F F4 Fdl €l

wes 3. P 2@ vl & R difsre-

(a) R page replacement policies W Taf B -
o — FIFIO Page Replacement Algorithm
T4 first in first out Page replacement algorithms #ed 21 399 operating system & fifo qn:

TEa € T TR0 F T9 pages F track T T -
FIFO queue ¥ §od Yg& 371 ac page ('Hi'ﬁﬂ'{ﬁpage)'cﬁqueuea?mfﬂﬁﬂﬂlmmﬁmf -
page (Wﬁﬁm)ﬁm@eueﬁmmﬁmmtl FIFOqueueffﬁ‘\ page m‘ﬂﬁﬂ)q‘,
wpageﬁmqﬁﬁmplawﬁﬂﬂ'g‘l k..
THS! Us S5 belody's anomaly 2| {57 #9 frame &7 Ia-t €1 SAIG1 page fault rate mlﬁﬂﬁ
cases ¥ & &1 ¢
34 T W TS example ¥ T9F4 TR (+) = page fault, (*) = page hit
Page string 2, 3,4,1,7,4,2,5,7, 1

FRAME 2 3 4 1 7 4 2 b6 7 1
2f2]ofsfafalafrfr]2
| [slsfafafafrfalols
| | Jefs]rfrfefs]sf1
+ + o+ o+ 4+ * + 4+ ¥ o+

Optimal Page replacement algorithm—
mlpagefaultratei@m?l?ﬂ'élﬁpageﬁamﬁuse?ﬁm%w page #! Rz a2
4 'ﬂ!fumreffm?lﬂm@pagefutureﬁlate%ﬁ‘ﬂ@%ﬁreplacemm|
ﬁﬁﬂﬂ?ﬁpracticall):implement?ﬁﬂﬂmﬁﬁimﬁﬂ?mmﬁﬁmmtﬁﬁﬁ'
page &1 use future ¥ Fd E|
AEA T8 UF TEV F BRI 3@d e—78l (+) = page fault, (*) = page hit
Example : String 2, 3,1,5,3,4,7,2, 5, 4

FRAME 2 3 1 5 3 4 7 2 5 4 .
1 |2f2]2f2[2f2]aa]2]4 .
2 | l|3]slalaflals[7]7]56 ¥
B |

] Jr]s]s|sf6]s]5]7]
+ + + + * + + * * +
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UGl uit e fRoin wivas Hfger dux-2 — sifedfen Rrea 5
W)

¥y Page replacement algorithm—

¥4 least recently used page replacement algorithm %4 %) 398 39 page @I replace f&a1 e 2

15, 8ge T WA memory ¥ #& WHY | T fFa 1 41 7 past side ¥ @A #1 7 W optimal page
wlcementEﬁi‘ﬂ'!lﬂﬁ'@‘ﬁ-'-l'*ﬂ%’paﬂtside'i'l’&'!!?nﬁl

; §9 algorithm &l practically use &A1 A9 21 79 algorithm #F1 O 2 % U &4 999 H use TE
;lz'“ﬂ"l 3" 4t late use M|

30 ITEAY F ZA 2@ 2
Example : String 1,2, 1, 3,5,2,0,3,1, 5
FRAME 1 2 1 3 5 2 0

3 1 5
1 l1]lalafafafaf2]2]2
- J2]l2]l2ts5fs5]5[3]1]1
_ I 1 J3fs]sfofoJo]s
+ + " - - ~ + - - -

L]
A% 3. (b) Demand paged memory management TP arR ¥ R | Fae)

)@ dAe— Virtual memory % TF non-contiguous memory allocation FH31F F oM FTH
ment f&31 a1 8 5% Demand paging (feurg ufsi) Fza €1 9% 751 paging F1 @@ & 994 &

m‘-'ﬂﬁ' swapping &1 w4 fma sran € 2 C‘Hﬂﬁ’[ﬂi?ﬁﬁ pages Eal secondary memory (2Ef8%=F) ¥ main

aq)ry(RAM)ﬁthﬁmmtmﬁﬁ?mmqﬁﬁﬂﬂl

STl T W secondary memory # R T&dl #1 W& WU § 394 page 1 AEvEHA 754 £ A

'Qn 'nmemoryﬁswap?lm'élgﬁﬁdemandpagingmﬁmaiﬁpageﬁmmqﬁ
.ﬁlaaﬁn‘!ah's'—tﬁﬁ'mm%l

Main Memory

¥ 3. () IATERVT & |y f5A o 2 file allocation methods W Tl TY

e— Contiguous Allocation

bnt{é'uous allocation method W, SR H FITA T create Y 9T file size F T qTal 1 9%
mﬁf,ww%m%mmdiﬁﬁ contiguous blocks #! T ¥ 3R wEE =
e I

R H15el & size 1 F1¥ Wi conti
%Y 2@ " ¥ directo
™ R

guous block ITEE T& ® M WITA F create T FHa1 I Twan S
ry R 5 files ¥ 3 table ¥ Y% I length T4 starting disk blrck &
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6 mm-mmdm«.z—mh
Linked Allocation
W TR ¥ YRF WIEH disk blocks #! linked list 811 & 7% 398 WA B conpie
dmmjﬂﬁmmtlmmmit%atdiskﬁﬁmﬁz’rmﬁil mnhgumn‘ri"‘
¥ WIE ¥ directory, Teat block 791 3 block ¥ pointer ! contain 52 T w4 :

chained allocation st &3 &

3

L

(@) 3 e R-
(1) User interface, (ii) Windowing System o
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Jntig.u%

UG vt e wiras wiser dux-2 — sifREy Rrew S

U IR & T | 2 A favenn fowey gifeeg @ gafam (S8 5 uE a9, SR F9E) /99

\'ﬂ L | lﬂl‘ﬂﬁm (Implementation) F{dl 2

VY, fvern frem @ & 9 qe @ U wa w5 st F e FE w0 R gl seE e #) s e
i & T W 319 U farvre fvE) (Window) & et 81 /@ 79 frdt fav2 ) @ierd (Open) & @t 3 w8

\Wﬁnﬁmﬂ—ﬁ?(mpaﬁnt)ﬁ?ﬁ%ﬂzmvﬂfaﬂﬁéﬂﬁmmil 7 w2 & 79 F% 9F4 ¢ & fAves

%m (Interact with Windows) %73 @ grafwg o+ % favern fawg ¥ g @ faf=a 2 21

8t
" W 4. (b) Desktop Icon @) TR

b BHE—2 W files 3119 2@A ¥ Folders # Wier ¥ 7 T4 icons #14 #1 & trash can I 214 & Macintosh ¥
R recycle bin 3 g  Windows ¥, 3 2 # icons 214 2
j Icons 39 ¥ U&F visual representation 1 # F2 =i F ATF computer ¥l I ¥ T, T
ue “e” Y& screen H represent & {dl 2 Internet Explorer program caf
T& icon ﬁﬁmmgﬁsheetofpaper#m A9 ¥ U text document & 2141 1 Icons H
ck FT 3R drag 39 actual files #1 move X THd € 98 ¥ A= locations ¥ ATTH computer % hard
ive W
T& application icon %! double-click F%3 T 319 39 program #! open F! %4 ¢! Icons TF ¥R &
adamental features ¥4 ¥ graphical user interface (GUI) #1i 3 Computing 1 7121 user-friendly
@ fS users TAH | F1 text commands enter X Tl ¢ fFd it 9= 71 701 43 F g 5

W 4. (o) Fr=feiRea « wféra e ffrd-

(i) Multiprogramming, (ii) Time Sharing
OqT—(i) Multiprogramming: SENHIET I ¥ 30 F1 o4 a6 UF WE 31 21595 2 (999
'8 T HiNIg F1 3T FF I6F FW 0F 9 AUF WAH F T A 21 e mmian 7 s5awe 9
o IS WA A W @ A ST T & fo R s @
T T AN YR W TF § s SR &1 320 14 € o 39 €1 Teal SmEfan $a1 J6 21 Teel
i SR F T IR FEHEE TR B UF Y 91 6l FG N HET 1 UF IR )
(ii) Time Sharing—39% Y& F I 9 €1 ¥ Qv %3 & fow 0S ¥ z/01 52 93 v fsa 91 2,
A % Y% task € 21 | i & 9% 96 37990 R TR e foen &1 9@ 50 21 f358 CPU 1228
m]mtlmm%ﬁmaﬁmmmaskingﬁmrﬂamm%l
{T-IEF{# ';'ﬂﬁmﬁﬁ“-ﬂm'ﬁm%ﬁimﬁlsmgleuser'@ﬁmmﬁﬁmulﬁuserﬁﬁﬁm’gl
%G‘?‘smt WA task F Tof F1 F forg foe owg &7 99 quantum SeR I S W TS B T FE F AL @
A FE gy st 2res A1 OE I 2 B %

— we 5. 5 @ Wt & IR AfSe-
oH FGA (a) AR file access methods ®! T B

g F @ Swe—ag faft f5ud ¥ files ¥ ¥R information (FF1) # access fFa =1 5% 791 3/ §914 z@
g 7ol A I FF access methods FEET 2-
File access methods f=fafaa & —

- Window 1. Sequenﬁd access—3IE HYE UFIH T Bl sequential access ¥ T5s ¥ I information
. F) B A T s ) sl ge 9w Y T § 9RO wls e e
g SR—FR I UF Bee & Rl 5 GEA (records) § 71, r2 73, r4, r5 A €W TN TES 11 B R
f&t r2 # 3k fFe S5t W 3@ & r5 B EW direct r5 T TRE T = T
9 fafe =1 wam sRmE editors 99l compilers & & f&@ s &1
—sﬂfafé’lﬁ’ 2. Direct access—direct access #I random access Wl F&d T
§ Direct access ¥ &I ¥4 H15e ¥ Iuftwd fFHfl W information ! direct ToRT T 953 #1 39% 210 ¥

I ¥ 9gd o9 79 ¥ a9 &1 999 2
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8 WEE] g Rt wies wier -2 — SRR Ry

thinfomaﬁmﬂm@addlﬂssmiﬁwaddmssaﬁmaﬁmadmn
fom direct TRW & 5 | |
R T T ) S T ) TR FO F T T R € S G B H Y
'Iam‘ﬁiﬁ‘ﬁﬂt?hﬁﬂcasesﬁﬂdimtamssaﬂmmi!
= R w WA S oRw § R I R
S. Indexed sequential am—!ﬂf&ﬁﬂﬁ sequential access ¥ YR 9 S0 T R ™)
mtfﬁq@mﬂmmﬁmmiﬁiﬁﬁﬁﬁ?blmks%mminwmTﬁt contain f& 3

wﬁwﬁmmmﬁmmmmmterﬁﬁﬁmwﬁ%mﬁmm%t

ms.(b)BuﬂeﬁngandecessContmlBlockaSaﬂﬂdaT%l —
W—Buﬂuing—Buﬁanmmerﬁmm%ﬁﬁ@ﬂmainmﬁmﬁﬁﬂ . e

Buffering 37 R0 & foq 3 9 §— ST
o = 79 fE ¥ U 3 TN # M # frEbE w6 F A 1.
o TS size ¥ feamd ¥ W T T H adjust F F AU e =33

e TEHTA /O ¥ fT copy semantics F FIE F & fau 2.
Process Control Block—PCB 1 JU 7 process control block (WA el =dth) g1 PRt al
control block 9 F&d &1 maﬁmm%mWMmm%mmmm#'m
maintain 753 @ &1 TR 7= A Fe dl, “process control block (PCB)” T® 22 TN B ﬁltﬁﬁ - ot
processes ¥ information 1 RR F1 & fa fFa s 21" S84 F1 information T HioUloFei 3.
mnﬁmeﬁmmﬁlPCBﬁW@integerpmcessID(PlD)aim?ﬁm?ﬂ%l RS N

W% 5. (c) Arrival time 3K job run time S9 f&an a1 8- - s

N | |, [, | . | o

S.

10.0 10.3 10.4
Turn around Time—

P, =103-100 =03 Py=117-102=15
P3 =106 -104 =02 P4=112-105=0.7
Py =110 -108=02 -
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s - i !"2.30 m .
"o 1. B 2 weal & 3% dfse-
(a) FTRFET Reen o fadwaw s &2
gHe— FTRfEn faeea 3 FPwane
1. WY execution—A=H UHR § U YHH F1 #12 F79 F 373 997 39 run $4 377 21 FIfKQ)
i 3g% 3ifaq feqea & o 3mg e e
2. $AYE ATITYE ATRYHA—TF I WU F1 372 FE2F2 F1 AEE35A 2l € A FYE AR &
F) ) #P1SE A TF Y2 AP feamy #1 sfafae a2 e favm feams 5 fom fafere 5 it 9 1 0 g
1 foren | AT 3R F9E & foU gor @8 @ Fea e Aseye feandm swEm T S 1 35fon st faww
# fymPl T9 TTYE ST Fafgd FTA FMfeTl
Aoz 3. wTEe ey T fgeyA—%Ed =y Fqave Sum 31 F5vEsd $ SO7 BEd 3 18 $4@ 2,
%2 FA1 &1 AEEFHAHER T8 & ER W E3al $1 30 991 220 2
4. TTFHIT—3T ST A U N FEvESa U241 W g 31 35 96 ¥ JeT o S g
— FEYE 9 I TR F B = A8 U S 9IS & G SiES (S 9 S5l 21 39 ¥R Fi a5 §
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cpu % WA FA # A D IR ¢ F&fF TH process F execution  add store on oeE
® BFE W T W § A% F resource I T g B read from file o fa

TR v R W A “WEA | process F TA cpu & switch P STTFII"
(weeR) ¥ WiFM M CPU scheduling #8a %1”' CPU scheduler [& 5 " 0 U, ST
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—_ = i- 8 = R
g - 5y _.a} L™
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i A

e d
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R

siqtfen iz w1 U& frem & 2@ %1 CPU scheduling T 81 4070 increment Se:;
TR & U—CPU scheduling ¥t ¥fiFa1 ¥, 2 process A  index CPtr;a.a
a4 B Hloflego ¥ WYY #) share F1d §1 7@ process A HioWoo . wﬁle | i
Wi wTm § 7@ process B V0 sfotvd ® wwtd w1 # o vm i U0 10y, :E
process B Hedlcge ¥ &M %7 § 7@ process A VO 3y =y i Lo 678 -
vl fisa amn & S -
CIPU scheduling % ¢ =% preemptive 79 non-preemptive :ead'm file CPl
R AR ® B TEa [

“Preemptive scheduling ¥ scheduler #' % ¥ running

process ¥ remove ¥ ¢ 48R & #1§ TH process run ¥ TH”’ e & T Ha i 10}

ST Wi 3 %t A “preemptive scheduling ¥ process ) T et o
SRV & vy ¥ o interrupt fFw W Fw ) 1

Non-preemptive scheduling #, process 3 % a8 CPU #1 firg=m asf 2 w&dt t m

m‘lflﬁﬁ,mw scheduling ¥ FaREw A= & &9 ¥ process #! interrupt 7 f
I

e 2, Al @ weEt ¥ e fifde-

(a) Round Robin CPU scheduling alogrithm ) J2Te<0T 3 WRTGN & W90
GQE—T¥ scheduling FCFS %! ¥ ¥ ¥4 ¢ W round-robin # time-sharing #8% . il

fem s &1 W =9 processes B WA ¥ feTHE time ¥ v CPU ® fira am PELE-
predefined time ¥ time slice 2 ¥ S e ymer

ﬂﬁm‘mﬁm“u@tmwﬁmtﬁ{@pr&esﬂﬁexeww f o £ 9 &

T et A % o & oy (
m -l Lre;p#m . RYTq TW process % AT G1D (rear end) H 49

Ready Queue
Completion
2] OO0— —
Preemption '\
. Time Slice
/ Example: RR with Time Quantum = 20
Process Burst Time Waiting Time of each Process
P, 53 0+(77-20)+(121-97)=81
Pz 17 20
P, 68 87+(97-57)+(134-117)=94
P, 24 574+(117-77)=97 |
¢ The Gantt chart is - |
Py P, P Py Py P P, P, P, Pg
0 20 37 67 77 97 117 121 134 154 162
\ * Average Waiting Time = (81+20+94+97)/4 = 73
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e foran e 21

#rar Wzl # %% @, “segments F TYE #1 segmentation F¥4 ¥, 391 segments F A g2
U, STt ? ﬁﬂ—function, program, variables, array Az

Segmentation ¥ 221 ag1 Mug wffaFa vgw Tm o fawfaa 51 sa # fra@ 99 #1 ¥9 protect a4
e g&d 2

YA segments #1 Gu1 UF table ¥ = #1d # f7@ global descriptor table (GDT) F¥a ¥

I segmentation F1 FER AFFHZ FA1 ¢ 9% paging F1 A% ¥ TEA B # 7] segmentation ¥

Whents #1 &R fix T €1 & F@fF paging § pages =T fix #ran &1
« :
y CPL
£
\ 10y
Fa |
upt T
Semmtgli:w
Violati
am olation R

wtirg ¢71 2. (¢) Demand paging (fwie Of¥m) @ wren & gwe aon 3ugh o ¥

!h'lﬂ am Pe—Virtual Memory #! TF non-contiguous memory allocation FH31% H ¥AM &
yment f&41 911 & f58 Demand paging (f&wre ¥f5m) F¥a ¥ 98 7555 paging ® 7§ N 7= §
- mﬂﬁ swapping F1 ¥4 f&1 9 &1 3797 9@ 7% pages ¥ secondary memory (¥TETET=) | main
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A TE€ main memory N swap & S #1 7 € demand paging FE & FifEH 94 7% page §
TE TR W AE W S T fewm I

W 3. PR 2@ wel & e -
() Discuss the different page replacement policies.

S FIFO Page Replacement Algorithm
T first in first out Page replacement algorithms F&d 81 $9% operating system:
queue & § S ¥ § T pages M track T THI
FIFO queue ¥ ¥ T¢a 3R ™ page (Y99 [H page) & queue & WRH ¥ 91 T
S page (¥ 72 page) ¥ FIFO queue @ ¥ 3id ¥ T@ 91 81 FIFO queue ¥ 3 pag:
s € T9 page ¥ T8 WEW replace F B
TS TF ¥ belody's anomaly ®1 {83 9 frame 81 3t € SET page fault rat
$U cases ¥ @ BF
¥® ¥ = TF example ¥ T 1 T8 (+) = page fault, (*) = page hit
Pagestning 2, 3,4,1,7,4,2,5,7,1

FRAME 2 38 4 1 7 4 2 5 7 1
2/sfafafafalaf2

PC
bl
A

219
_ Isislalafafalofals
HERNERERnann
+ + 0+ 0+ o+ * 3 4 " +

w*wtnlgui&m—mpagefanlt rate ig‘ﬂ'amﬁﬁﬁ%l?
TR TS use W O ST page 9 oW 5 9@ 1 3% future F 2= #) Toem 9 page fin
T® ¥ = T replace 59 wom

%= ¥= 7= practically implement 8 5 I3 S3is I8 3 T8 T oI GRS O
page & upse fotore ® S BT

S T T SO § 5 i ¥—T6 (+) = page fault, (%) = page hit

Exampie

String 2.3 1. 5847254
FRAME 2 3 1 5 83 4 7 2 3 s

#g?tﬂfmwﬁ 5
T T SIS E T
I xemnis =
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1 fafiJ1fJif2f2f2f2]2
_l2l2l2|5]5]5]3[1[1)
I | 13f]3[3]lololols
+ + = + + + + -~ + +
ystem: .
"9 3. (b) Indexed allocation.
o GY®—3¥ contiguous 9 linked TAF¥H ¥ AF a4 WAl F1 37 FI90 2
M pag W fafg ¥, os fav w&r *1 =% &1 € 59 index block F24 Z1 3% index block 13& ¥ Tl

pointers F contain f#3 T&dl €1 Y% %72e F1 #99 UF index block 1 2/ directory entry 9 index
dltry, block ¥ address #! hold %% T&dl € 51 f& =9 9= f=3 7 T3 737 2

Advantages of indexed allocation

¢ JE T4 TUIEI W91 Fit 9 aret file allocation methods 21 72 direct access 79 sequential
access ! HIR F{Al ¢

¢ 39X external fragmentation & &4 T

ommﬁgdatablockmﬁm% F57 3% block = === T

i w
»”

ot
) b

LR

|
Pt )
\

Disadvantages

e SH T M bk SSE T I SN T = - & 9§ 59 ¢

. mwmmmﬁww—'—r?

e S HET § 79T index block ¥ 9 =95 & wamags ©
p T e = ® 2 poumters ¥ overhead =T FF © N
i

¥ 3 o) FeTes ™ BE G e

@) User Imerface. @' Recvele Bon an Control Pansl

TE—G) User Interface : 5= TR T 55 & J45~ 5= 99 & =7 3=~ =% T4 5
T T T T e SHET S T T Wees OF IR S B T 9 5T =5 3T S5
m?wm:mmwrmrmrm BT A RS I eR I T ==
T W T T TaET =
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Recycle Bin # @ s Functionality Windows Version W fwiR &t £t TR W
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? 5 fele © swde 9 s wa b
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v
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79 TR W foew ® 99E W 9E w0 A W 9wy s
t @ & wive om & |
WY @ EE ® S IR0 e A T A o R
wi w3 w T f v wive &) F6 # e e
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Scanned by TapScanner



& Ry
T CIET iR i wives e ux-3 — sk Res 7
»

TH FE 1 mﬂaﬂtmmaﬁmﬁmﬁgﬁmﬁaﬁm(mwﬁmﬁEmﬁIﬁwﬁmﬁm
mmmimmmmhmmm k]
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S _phyuhlﬁhawmmtnﬁonmfl

L

f ZEAW 'oﬁﬁwitWCRTPanmoumﬁﬁﬁtMCmmmw
W #) T 5

Scanned by TapScanner



FEC—Linux 75 open source AT 1PN
ary # T3 T3 ¥ Linux 3 #nz0 o F F1H 7

Linux ¥ 1991 ® Linus Torvalds

foom %) WA 37 wEA 1 ni
2 linux architecture frm mop # Famh Frofafaa T A o—

1. kernel 2. shell 3. hardware 4. utilities
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# F I TFA £ '
4. Multiuser— Linux #9777 fa=d multiuser #ra1 2 A9t 9 FAm agd Al fiﬁ'(ﬁﬂﬂ?fa“)l
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8. Stability—Linux #wfen faw agd @1 stable & 21 78 faww F i 7@ 750 iz 9=

5% 5. (c) Kernel TR ®fera fowdht fofae| e
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3 process CPU &1 Wad 9e request %M 38 Fad &l cpu allocate fFan s @i 34 mﬂ'hﬁlm _;':
J#9H ¢ f 599 319d waiting time 9g7 ST { X
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TAUCT vt ot wiras wiser dux-4 — sifRET Reew 3

Completion
—> 3 2 1 jp——" '
)m,

mp Ready Queue
9 First-Come, First-Served (FCFS) Scheduling
' ¢ Example: Process Burst Time (milliseconds)
E?l P, 24
s p i
P, 3

¢ Suppose that the processes arrive in the order: P, Py, P

ve ( The Gantt Chart for the schedule is:
P, P, P
A 0 24 27 30
E ¢ Waiting time for P; =0; Py = 24; P; = 27
e ¢ Average waiting time: (0 + 24 + 27)/3 =17 ( mil}iseconds)
cpy (i) Shortest-job-first (SJF) scheduling—SJF # shortest-job-next (SJN) @ Fga & g
T aRe oM FCFS & &

WﬂﬁﬁﬁﬂﬂﬁﬁprocessmmmﬁW%ﬁmﬂﬂfﬁﬁﬂprmssﬁ@ﬁﬁmmm
T 39 HIE UEel execute fHAT M)

39 ASNIT F1 ¥Hfd preemptive and schereemptive &1 2
Example of Non-Preemptive SJF

¢ Example: Process Arrival Time Burst Time
P, 0.0 7
i P, 2.0 4
!S? T P, 40 1
B 2w ¥ P, 5.0 4

un :
¢ SJF (non-preemptive)
q 2rem

P, P3 PzJ Py
- L—‘r—wiw A ———

¥ T 0 3 7 8 12 16
: Proces ¢ Average waiting time =(0+6 +3+7)/4 =4

g4  W¥ 2. (¢) Disk Scheduling Fa1 8a1 22 aofy 33|

) 8 m—@@Wﬁmmﬁwm'opemtionWm%ﬁ‘eﬂﬂﬁaﬂﬁiﬁﬁrequestsﬂﬁ
"ﬁama@aﬁﬁﬁm%@tmﬁmmﬁméﬁ%tﬁwmuestsaﬁﬁ'dﬁawﬁams%ﬁﬁm
mmmﬁ%ﬁqaﬂqiﬁnmm%mdiskschedmmgwmﬁmm%n

99 CPU % 699 %1 9% requests ¥ 957 a2 femn e @ @ disk scheduling 7% faifeg s

duling F F T 99 fF5 99 CPU ¥ 21 execute fan @M Scheduling #1 74 2 fF = 999 & CPU =
hﬁqﬁﬁlm T | requests %! execute HT|

© s HTel weal W FE 4 disk scheduling =1 s farsh i request %1 seek time HI %9 F1I ¥ foru firay
ﬂmﬁ?ﬂﬂim'ﬁ@mﬁommﬁonsiﬁa@mmuest M'gmma@?lﬁ slow &1 e 2
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a4

ﬁlﬁmquestsﬁlschedulema@aﬁﬂﬁmam

scheduling # VO scheduling i %3 21

v 3. Prafifaa 2 vl & sex difdTe-
(a) FENRE TETTH (Multiple Prtition) T

SHU—ueifue WEivH (Multiple Partition
(Processes)a?l?aaammﬂ?ﬂthﬂﬂﬁmﬁlm
s 21 T AW S0 § 709 (Methods) F SIER

(i) freae OeF (Fixed Size) TEI¥A

frae WTE (Fixed Size) TAvR— e WA & ¥ D
2 qUH AR F

(Method) & ¥ 9 =1 g w&g fe=w (Part)
W(Parts)ﬁia@mﬁémﬁﬁaﬁﬁﬁmw%—

<q faf F A ¥ S FeerEd §—

. ﬁ-ﬁmﬁm%ﬁmmmw%ﬁaﬁ@

it & 9 =R 8 91 9 fou g fafu o

wFnTe &

a%mmmf%mﬁﬂ@mﬁmﬂanaﬁ,aﬁﬁq
T A TR SR ¥ g WM F AR § e 9gd W

qEvE § @9 el

e THiFI EFMAMag@ S @ T WH T

giEfeE 3Q Si¢ W™ H oA IS

&fdms WEe (Variable Size) Uy : dftdad HES
Terg fee T T TER w1 g Wiad fewm (Part) F3 W -7

sTER ¥ fecdi (Parts) 3 %21 2 € 9 faw # fe@mn ™ &

%5 F50 = 0

B

5

0S

Job 1

i

Job 2

Hole

Job 3

Job 4

|

Job 5

@ett A

fira : AfTae W ardier=

mm@éﬁmmmﬂmﬁ'mmﬂHﬁ@mmmg|agmm?m

31 34 qETeE B 2R T

oA %1 g 9 9 e wrEs 1 7@ e

#F1 g9 U9 Zad (Page Table) § PN Fd 2

w9+ 3. (b) Segmentation ®! fawar |4 gagmee|

ﬁﬁmaﬁmmmqﬁww

gy =

??f?lﬁﬂl are
)—mﬁfuﬁ@mft‘@ﬁ AF i
feu 7 A I FR st ® fawfsa (Divide) i
e e Ags & FER & t—

i) s TS (Variable Size) LICANE]

l 0S

%BH d0 = 0 Job 1

g >4

¥

#, 71 (Hole) Fgelral & ag1 A+t e (Holes) # WB?«:

i

Ge[g—Segmentation 9 TF Tad g9z =W ¢ f5ay 76h # different size ¥ segmen

fasifora faan < 2
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TICCT it fRsms Rehar wiras wfeer dux-4 — sy Rrew 5

i .. .

T weE) W HE A, “segments % TYE F segmentation %&d 21"’ a9 segments F ANAHA gz
El S # ﬁ——function, program, variables, array #Aif3|

Segmentation ¥ 321 a7 S wffawa v2h oG A fawfaa 21 9 # fe@ 39r 3 89 protect a1

\are & H&Ha T |

m - FeEmZnt No} Base Add. Size

| 3000 400
)i joal Address
CPU s | D

g |
3 BageAdd +D |

Physical Address Look

up for process in
Physical Memory

Segment size
Violation Error

W% segmentation ! =1 TF table ¥ =R €l # £ global descriptor table (GDT) 83 #1 3
4 Smentation ¥ HHR} A4S Bl € 9€ paging F1 9UE F1 THH 1 & 7T segmentation ¥ segments
'mﬁxﬂﬁmgmpagingﬁpagesmmﬁxﬁm‘gl 2

-

n W 3. (c) MR Rimpgae= oo &7
URe—3itqifén faen ¥ fawAEeYH & U SEg =1 21 96 § &t 7| #
T WA : 9% TF WEG T execution TH THE F execution W FE 7T T8 ==

HATRET YAW : 399 TF WEG & execution F1 TH THT F execution T FGT T2 2| 95
R € 9491 g9 999 3 9 99E § F43|

™1 A2e Wiew™ (Critical section problem)

‘Wmm@wmm?ﬁﬂ@mﬁm dol
WAE g0 @ w9 & -1 91 21 frfesa 99 s
Tae Tl ¢ f9= = aftvas &t e =1 429 wa =
mﬁa mﬁﬁﬁﬁmﬁl entry section
mﬁmﬁmmmﬁ@%mﬁaﬁ critical section
T Hqe HA afee—
Mutual Exclusion—3TR #1F W89 3 fwfesa o :
- ﬁmi,ﬁ'f iffﬁm"]aﬂ'(shﬁa remainder section
e CERATRE B @1 STRfa TE & S gt | while (TRUE);

Progress—3m ffeae Qavm A s U@ @i ¢
7AER | I it TRY W frfera Javm A 9/ T8 O gwa

Bounded waiting—9 w53 fd N84 A fsfews Tav@ ¥ o 3 3nfa vt ok 39 w2 fs

WierH &2 91, ©& bound & =few st A 73 *t 6 fhet AR $r I8 frfeae Yevm § T 9 9@

———

e
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S TEET iR R diee st Yox-4 — s Riven
T 4. A 2 nesf a1 39 - |

(a) Deadlock gy 211 &7 &RV 3 FEal § quiH R | Pl
SC—Deadlock 3% condition # fird 21 71 21 | 31fia processes Fac T resource ¥ fiy ﬁflm ¢
(TBR) * ¢ fogs o =36 o resource @ access T& FX U 2| Ti(;z

TR V=) § 52 A, “Deadlock 7€ feufy # frad 2 1 Q1 | 31ferF processes F 37T eXecutiogray &
F ¥ 0 resource ! FEEA ¥ € W 3 resources 1 fFH T process % &1 hold Ty Aga
T € f9% FRW process 1 execution T 7 & W@l zei® operating system ¥ &1 areh THig for
g:]qﬁaﬁtgqat process (1) waiting state ¥ et 9l # FAfF THA process F BT resource R g,y
T B R A =
m%mmﬁmﬁﬁtﬁmﬁmﬁmmﬁﬁﬁmﬁﬂﬁ% E,ﬁ:c.

T ¥ T fde w93 & @ TR F T T 0 od #1 e o I Brocs
33 ¥ ¥ 76 Fe T & A S A Y FE R cooperate FT F forg Faw T (k1) ting
) 3z fiafa @ Tzots Feamt 2 . roces

fa3 ¥ FER T9R U T processes P1 @1 P2 € a1 2 resources R1 \ Wait
a1 R2 #1 T9¥ resource R1 ¥ ? 9% process P1 & §¥ allocate g, ik m iting
resource R2 1 € process P2 ¥ ¥ allocate & W=y ¥l 1 70 &1 & . i
fGI'QPlﬁmmﬂﬁmimaﬁR2%mreqmstm%, 5 ™S
7 R2 T ¥ @ P2 ¥ WY allocate 1 381 & process P2 & T * tesp
execution F T 3 ¥ T R1 F1 3vgsal €, W R1 @ 7ect ¥ € P1 & 919G @ froms
allocate (S[$1&3) 21291 P1 991 P2 T& T & resources & fau 3991 wait gt 1
(TT9R) T8 ST @ F@ 76 §, deadlock FEaTd 2 @ =

HFIAL@)Deaﬂmkﬁevenﬁonmﬁﬁmﬂmé?ml ¥ 5

Sa€—Deadlock ! Prevent T3 ¥ fou e 2eaiie %1 31 & T IR conditions ¥ ¥ fFH & (a)
3 | J5 vea €1 T T T TS B T ¥ USF TH ¢ qe—

Mutual exclusion—3fE &9 f&Hi resource #! share F T&d % a1 9 mutual exclusion Fclone
ﬁﬂﬁm’gﬁﬁﬁma@ﬁ@resomces%%ﬁshareﬁﬁﬂwméﬁﬁﬁﬂﬁ
driver, printer 3¢ ¥9% FWU ¥4 mutual exclusion F B AWM STelish HI prevent Tel X Fnix 1

Hold & Wait—3fz €9 SI99 31 38F execution ¥ Tga & resource alolocate & g @ &l
and wait #1 condition F1 €1 ¥ T T&d & QT SHI T Je ¢ foF 399 device &1 utilization gfts

B I 2 | mix
No preemption—{ ! process ¥ 210 hold fF3 T resource #! release & &4 39 Hew Cos
T ¥ 7% %4 ¢ Wt fe

Circular wait—349 condition F! UF4 & U 89 process Fl ¥2d 41 9gd %49 H & resow_ﬁ_; |2
allocate ¥ ¥&d ¢l - nix 3
EHie B Faas I (Deadlock avoidance) IFI"IB ; .

Deadlock prevention F1 algorithm Sgd FH W& 2 #iifF 378 device F1 utilizatioh Jjny
fg 1 throughput F9 Tl & W= &9 S3a1% % avoid T TaHd ¢l TTATH I 3ATTS FH & pjy 3

banker’s algorithm &1 3@ Fd 2 o
W¥ 4. (c¢) Scheduling & Faa! 1 ww@Ee) Use:

SHZ—CPU scheduling—349% o sem-zrem fraw fifia @ 21 36 fram & s1Er algorilatém
#ar fea = £1 3R w4 algorithms #1 U& #en fagmar 2t 2 f5d 3fed algorithm 9Am@ #4@ U'
criteria Fraifa €1 1 55% alogrithm # @ 3 319% fofu o 37501 & 6 GHE T F AT AL
(criteria) fsifta €1 #1 Criteria Fifa 23 & fret e whisfera 2 & - pov, v
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UG Wit R wiews wfeer duv-4 — it Rew 7

CPU Utilization ( @togotto &1 3udiT )—Criteria fruifta #71 #1 3g23¥@ CPU % 100% 37
a;raq grar &) [ CPUEMO%ﬂloadingaﬁfmﬁﬁmﬁmt,ﬁﬂﬁheavyload@lﬂlt?hm
'y 90% swAm g #)
ecut Throughput ( WaTg 9T ) : Throughput, f& process #! 70 %A %mﬁmm*m &l
mldﬁmt' CPU fwst sfiran 71 frafaa &1 ¥ 7@ 7 xaftom w1 € 9a o & & g0 78 @1 sran afg
R 1o w% R A I F N wvd) @m g ¥ sl 7fz wfEm 3 & @ 7w Fo gF A @ qu @ o & 7w vl
Wi fos 38w & forw el shra w5 #)
1T Wi urnaround time ( TS W1 {9T ) : @ R computer % 11 fFH program FI cute fHaAT
3 } @ 3UWT execution time, computer # wmar 7 fadt Frar 21
' af% computer ¥ 3= Tf F1 processor IvAM A T & A A process HA A A FH M
Process & fo1q ffa=n am e 2 30 Tor e o smavas a3 39! T $7d 999 queue
a ting time, memory, execution time 3 input/output waiting time F! =49 ¥ T@a fa1 S 21
. rocess & TWY &I UM & turnaround time F# AT 2|
"\ Naiting time ( ¥R &1 ¥9q )—Ready queue ¥ a1 T97 @ 21 w1 2 35! a7afy F var e
iting time #%a &) AWIA: input/output ¥ 7 waiting F97 F1 v w1 FfeA B 81 FAfE T8
i W fwR 811 % Wg CPU % 1 process # 17 @1 data ¥ ready queue ¥ waiting time &
T S W B
tesponse time ( Wfafewar a99 )—Process F 712 7@ 37dma+1 &1 9fromg Iuere F0a1 1 ¢ @
12 o & arg g@t uftom & fag faen wwg e 2
F! MO F UM STETE B 21 4 fFH process F output F U fFE vFR F1 F1E request TS
@ 3T% response & THG FHI & response time FEA 7| q

| ¥ 5. i @ weel & IR dfoTe-

4 fFH © (a) Linux and Unix ¥ @91 3R 27
HE— S linux &1 Y41 gd f6d1 911 8 94 921 4, 947 §, TE%H § A2 linux # 9% unix

;}gogéclgggtﬂmwwmmﬁﬁ?émmma@mW(UDMvsunix) o & o

] fl l

el ® Inix T copyrighted 7™ 2 f5@e ¥4 %8 73 F9f4a IBM, AIX, HP-UX 991 sun solaries #

2 @ il

ation ¥ YRWIT—linex TF open source 39ifeT fawen 2, fau= free ¥ zraars fFa o1 o= 21
nix T& @1 ffén fawen ® fSae ¥3@m Fa@ 39% copyrighters &1 37 T4 2

1 79 #¢» Cost (Y& )—Linux I ? 7% freely distributed, freely downloaded 2, 33 faamai an #7it=
it fedtege fean smn 21

- reso @ priced versions i 2 dfe o¢ fas= | 9=

L] L

nix # cost I9F copyright vendors % g1 fAuifta f&= s/ 391 79 Y% vendors ¥ f&u
[ € gl 2|
.Manufacturer—Linux kernel %! a1 & developers % 1 fa=fga fF 71 # 991 linux
tilizatioh Jinus torvalds 39& @@ FW B
F1 % pix & 97 q&7 distributions #—IBM (AIX), HP-UX, @1 SUN SOLARIES 341 apple %t
ffRfén faen /97 & fau UNIX &1 5390 3@ 2
Users ( g9 ): 3T9&d linux &1 ¥4 984 f5a 91 3991 7991« 318 91 W 342 $6 3 9t &
- algoﬁlalénix &1 fmiv1 T&9a41 servers, workstations % mainframes % f&u fF mn @1 39 wam
g l

ﬁﬁa'_gi Usage—linux &1 ¥4 H‘Eﬁ_ R R &3 @ ®; I¥—Server, FHI, WREH, super
 feC ter, video game console 791 I8l & fF Toia® (SaRW F™—refrigerator e ¥ fay 5 21
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8 THOTT uiftr sres e wiews wfeer Guv-4 — SRR iy

Unix S0fen fires a1 wim grece e, o @90l 091 PCs 3 o s 24
7. GUI—Linux ¥ W smfq stfen fres & w0 76 A GUIs %2 F7 —Ky !
TER ¥ UNIX 972 W amuifia st fed 91 W 5 # GUI f9 common gateway
*63 ¥ P g0 T8 ¥ SRR unix distribution 31 € ¥€ Gnome H WM FT ) |
TET—
Linux % f&f¥= versions #—UBuntu, Debian, OpenSure, Redhat, 91 Solarj
Unix % fafér= versions #—AIS, HP-UX, BSD, Iris 37|

WE 5. (b) File Access Methods Tge vaRd Aus & Ual ! foriRae|

OHE—ar fifyy e i files & ©R information &A1 F1 access a1 51 T q91 39 &
f& I §F access methods Feemdt 2|

File access methods f=fefad 2 — e it

1. Sequential access—3¢ nge @Q‘H 9 ® sequential access q T (
Mmﬁonﬁﬂ@ﬁmﬁ@#mﬁmﬂﬁﬂﬁmﬁw‘mmé;ﬁ

ﬁmWWWtWSWﬁrecords 2| rl, r2,r3, r4, rs.ﬁranquémq

R r2 1 3R e oE woR 3T A 15 F #W Ldirect r5 F TEHY TE F G ot
W fafe 1 WM SR editors 79 compilers ¥ W1 a1 S 21 -
2. Direct access—direct access #1 random access ¥l Fed 2| a
Direct access & W &4 W5e ¥ 39fewd fwt ot information 1 direct TodE = §&
X GEE ¥ 957 99 M ¥ TN X 994 ¢

$ET § ¥4F information F1 3191 UF address 21d1 £ dl 39 address #! 728 4 W ra
& foT direct WRW fFa s 1

FH-F TR e F YO4F G F1 TG 1 1 56 T8 el & 31 gH gaeh
! TEW 'ﬂqﬁﬁ?ﬂﬁﬁlﬁmﬁcasesﬁﬁdirectaccessEFIW&'{‘?I%IWﬁfa?ﬂmw
¥ f&m o 1

3. Indexed sequential access—3H fafit #i sequential access F MU W T
WOF BB & 70 2299 7 create fFa w1 £ 51 fix fafirsy blocks & f&Tt pointers @ contair

T W5 I TR T 999 T3 F1 WA pointer # Ffia w1 ¥ forg fFw 9@

W 5. (c) Types of file B3 b vaR &) ) 22 gofa &

TRe—T AR ez ster-srem YER F wEA F GO F T @ 9 6

L. Ordinary files (simple file)—3 @ files S i user % &R create 1 Sl € or .
Fm?ﬁtﬁ{mimﬁﬂmaﬁcontain fa Tedt 21 Ordinary files ¥ &9 TH s

w%a ¢ 9 fF text, image, database 791 34 YFR F =1 F1 contain Tl €1 F files Vg
delete, modify a1z |t operations F{ G&dl 2|

2. Directory files—3% files Sl fF faeil favm =it @1 Hieet # @R T @ d kT
thmmmwmmmﬁdeos%mmqaﬂﬁrgaaar@gan%a"vi*m
ﬁl&ﬁmﬁmdirecwryﬁlesml P

3. Special files—3 files 31 user ¥ 2 create T&i 31 T A4iq 9% files S faeen @

M;ﬁltspecialﬁlesmﬁlil =
files fo=w & 21 create 714t # Special files 1 s ' gofi fawen
. ystem files it #ed & @ _
ﬁmmtwﬂﬁlesﬂsysmmél ;Tm

. 4. FIFO ﬁ!es-—FIFO 1 A9 £ first in first out. fa=H FIFO files &1 94 Pmces‘qh"é
execute ¥ F o0 #7a1 ¢ w1ufq 9 5w vEe AOH I/ TR execute FFAT ST
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Operating System
§ 2.0 oy o gl

. =9 1. B Qv & IR AfSe-

8 W w :
" (a) Batch operating system @ T B

R 1ﬂ€—Batch stfen fored users F A9 WY T2twR TE Fa@1 2
rl‘qmmﬁwm%jobsmwbamhwﬁmm%ﬁtmbatchahpunch
e fefiem 221 1 B Ha 2) § 2R 1 fam o £ 3R 77 19 FE F A F e
SGIﬁ:tZ(punchcardﬁWﬁprocessingjﬁﬁﬂ,ﬁ%Wmﬁawmﬁﬁm

ﬁquﬁjobsﬁtmm%u

T AT |
“% Batch
WA T
1 A T \ &
@\ Jobh
\‘
YR | 9T Operator
. 3l contalt _ _——
=4 30\0
T 69 L taer /’ Jop
s
560 Batch
3 59 Al
a1 I € 8 yger

'|ﬁﬁlesﬁ’q%mmﬁm@mﬁu%ﬁt%agusers%mﬁtésﬂwﬁmmtm
_Wﬁﬂﬁjob'ﬁfaﬁgﬂmﬁﬁ?ﬁﬂ‘ﬁjobsmmﬁﬁﬁﬁ?mjobsahﬁﬂﬂwait

{ @l e o v o foF Tead WE A B S 4
Em%ﬂw&hﬂ'ﬁmqgﬁﬁ@batchﬁ'&*ﬂwm%jobﬁﬁﬂf@mwﬁbatchmﬁ:ﬂfﬂ'cﬁ

tha.m STl 9l )
@ 1. (b) Real Time Operating System (RTOS) &1 aan &9

o F@ R —Real time TRfEN frem g sfatfen fawen drm & < 5 Ry ™ w7 3 task (F10) A
21 7% 9gd @ I sRfen fawew g @ el fF wwa 953 F9 9 }1 € real time THHIA

o1l procesﬁé h{dl '% 3R ERED WA industrial 3 scientific ™ F f?'l'q ‘@Rﬂ %l

i il
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2 O R Rt wiews wer 3005 — SRR Ry,

l.Hudndﬁme(aﬂﬂfiﬂm)—ﬂKaﬁﬁﬂfammﬁ%miﬁﬁq@m
ﬂ@mmwuma@ﬁsmamél

2. Soft real time—7¥ 3 fireen it Hferw F7a & 7 U task gy,
mqmaﬂlihhighestpﬁoﬁtymkiﬁqﬁ‘{ﬂﬁmWﬁm task %Wwaﬂa
3 A T8 VR T DS FH strict B

W 1. (c) TEd Rreq s &7 _

TEE—File system T& Y1 fireen € fowa wam wieel 1 goAaread €1 ¥ @ ay,
T R W T T ¥ g R feew % g e e '

=R v & R D, “file system TF T frew & e wam o F FEA F g,

¥ fore formn s &1 Cani
File (WTget )—%Tee 3 € 9% Fafan gEaiel F1 TF W o ¢ S i F¥h F
ﬁﬁﬁ—ﬁsﬁ,m&ﬁmﬁ@ttﬁtl qafE
File fFd ft T® ¥ 231 9 @R 5 §5d € S8—text, image 37 T

wa ¥ fren ¥ e 9 RR FE € A T TEE W A a9 B THR B gped <
vz ¢ 32 R o A o T € @ T W Hoiq W fRE w1 F1 ® image softwarel

Ll o
we 2. el @ wel & IeR difdre- -

(a) File Access Methods T & frfae| fraaf:

e —ar fafy f5ed 7F files ¥ =R information Y71 # access ’r‘mmuﬁwzﬂm 3
read f#31 3 ¥F access methods FEAE &1 - e
File Access Methods F=fafem € — R

1. Sequential access—3J% HUT TFIH WA R| Sequential access ¥ WIEH 1T 2
Momﬁonﬁﬂﬂmﬁﬁﬁmﬁmmmﬁmﬁmmm o

3 TR IS TF wee € ey 5 G (records) ¥ 11, 12,13, r4, 15, M T TR
TR 0 R r2 B &R R T TR 3 ¥ 15 B W direct 5 B THE T W Ty >

Tq fafa =1 wam e editors T91 compilers % BR1 fFar W 2 T
2. Direct access—direct access F! random access ! Fgd 4 v
Directaccesatmﬁmﬁmmfﬂmfomﬁonﬁdheammmfnﬁ
ZRI B9 GITE B 9gd a9 M4 | T T FFd ¢ I, “Di;

mtminformationﬂm@addressﬁmi?hﬂaddreasﬂmﬁﬂ'ﬂﬁ%ﬁ

write ¥ fTU direct TFE9 &g 9 21

awﬁmﬂﬁm%mmﬁmﬁﬁmﬁmﬁmﬂmﬂ
UFIE F3 T T8 ﬁﬂﬁﬁtﬁﬁﬂmsﬁﬂMmssﬂmmmmﬁﬁ
gmrgaa 22rag B fEa s 2

3. Indexed sequential access—7%d faftl F1 sequential accegs 3 AR g A"
W FIee ¥ fe $29 #1 create o e # I £ 4= blocks % firg pointers 1 oo

TEa 2
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o TIUCT vt e e wires wfser dux-5 — stz Rrew 3
Ry T W F CFE Fd G99 $2399 F1 797 pointer F1 FrafHa F01 ¥ forg e 1 2im

¥ 2. (b) W1 TS (File organization) 5™ saR 21 Ren #? avfy 2|
Nl THe—H e e & Ushn (Types of File Organization)—f&1E & fem= 71 29 ¥ fafy=
Wbaﬂﬁ‘fﬁﬁnﬁamvﬂmﬂlm%mﬁwg@:aﬁaﬁaﬁuﬁmﬁaﬂmﬁmwt-
o HHF (Serial) HTa
¢ Yaafgars (Sequential) |34
im} o I2F WG (Index Sequential) HT3A
| o E0 1 T= (Random or Direct) |24
,‘[m&n WHae |@eT (Serial Organization)—HRIgd ANAESYA (Serial Organization) ¥ HIgA
- ORI E To e ox (Chronological Order) ® =7afeqd 12t 1 209 1 gaeg 72 & f5 39 % Fr2 g
Fet A § R # ¥ forg i @ren €, 49 @ 4 & oA (Starting) & TAE TEA WA @l w0 A
GfEd (Store) a1 s 1 7wt fak 37 el & wam fra s 2 faad = 5 GrAfasE
T foan S 8; ) Magnetic Tape! 39 392 ¥ Srget 71 frre et fore 0 & 78 2t # 3t
ﬁsmm@rmw%mwmﬁ ‘ﬁm(Access)aﬂﬁ%WTﬁWﬁmmtl
vare? VFRATHIE HeT (Sequential Organization)—HaaTE3Td F13, ETe TEa g1t & foaay
el % RhTE, wee & forelt fordre #1-wies (Particular key Field) % S8R 7% SR8 71 s/ai 9
1 Wl (store) TR B1 FTEel & fiwie araa & frdl s A i e o A s A R B o )
T3 RRHE e (Indexed Sequential File)—JFATRAA T34 F1 a® BRI
fedfger W § o fie, Widl & goe % oo w79 & gfea 0 §) fo & wye 7%
”ﬂkaﬁvﬁﬁviaﬁ%m@qammﬁmmﬁluzqam(mdu)w%m T =ifea
(€ 1 a5t | @ ¥ weE T B HAF% -1 (Index File) ¥ 1 f=tE €13 #—wen $7 (key)

iR 90 9= wEe ¥ for uw ¥T% (Pointer)| ¥9 fafef § %8 ¥ (Multiple Levels) T 32319 F
e [ g B a

Lﬂm W 2. (c) BTOREE IR (Directory Structure) 37 &7
L

ge—aqfen famm g Directory W& container &l & fS8&1 ¥4 folders 3R files B R
" mz‘lﬁ%ﬁl‘l{ﬁﬂ'{mﬂ'l I8 & hierarchical % ¥ files 37X folders organize (I Tq) FTAT )

TR IR HFE @, “directory TF disk ¥ files 1 TF collection g ?

FET TR users T file system & TR 3R Gl files F create T4 &1 T files FB TE Y
< g#Fganize FA & AT file system F ZMT directory structure F1 ITAM faFan m #1 39 W) A HR

[, "Directory structure T T Bl 2 forasT yam file system F BN files 3R folders F 37=3
gzﬂﬂ* ¥ organize FH ¥ fau gy wmar 21”7

Directory

g fif

a7
-l
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v 3. PR 2 st S 3R . -

(a) Schedulig Fa1 &7 Fi
IHE— Rrggfei $IRAC Scheduling Concepts) .
foreafem, sitatfen feem @ fradl (Rules mm_a%m (Policies) 3R Wfafaray (M

ﬂmmtmwmﬁ@iﬁmﬁmrﬁf@m(ﬁmsses)"m"lm(order)m
F@ 2, 3R @ F9 ) FU@ G F@ |
& T R T R T () € e § 7 AR o 7w ofa vy,
m(ﬁm)ﬁ@ﬂﬁmﬁémﬁ?aﬁﬁﬁﬂmm%mﬁmﬁmmh
(Scheduler) F&ea § 791 76 F14 F1 73 F foy Igger 7 TMRITE (Algorithms) 33
%, 3% frggfem TEMRY (Scheduling Alogrithm) F&d €1
. W€ 3. (b) Scheduling Criteria ¥ 91 3! féRae| o
SqE—Criteria feifta 03 ¥ fie 7 gfwfem &0 #— ¢
CPU Utilization 1 ITaM—#logoTo Criteria f19ifta F37 &1 I8¢ CPU # 105 ;2?’,
& €1 81 §a: CPU &1 40% # loading i feaf & 37 81 2, Wq 3 heavy load it
IS T 90% ITEAM Bl 2 ms:;l'
Throughput ( ¥aT€ &War )—Throughput fat process G| qq FEAF ﬁqﬁ!’ﬂﬁn =g
TG F1 FE I 8 CPU i S A s i s s e d s S aiy g
e AR S agd T R A I F A v v @ AR oA A w g Ay
B o 2 fF 33 v ¥ fom e e s 2
Tummmdﬁme(mmm)—ﬁfiﬁlwmputer%mﬁﬂﬂpmgmmé
mm%ﬁlm.execution time, computer # &9a1 W A9t F1ar 21
ﬂfﬁmmputerifaﬁ?ﬂfﬂmprocessor@'&mmWé?ha'ﬁprocessT‘ﬂﬁ"ﬁﬁmi’
Process ¥ feTq foe =g o & sat or Fen ot svavrs B @ otk Ta M Er @

queue ¥ waiting time, memory, execution time 3717 input/output waiting time F =1
far sman 2 T4l process %mﬁmaﬁ tumaroundtimemm'gl

T waiting time F&d &1 QHIG4: input/output % fer waiting 'G'q'q 1 Gl ST Hie! @

waiting time &1 Ta1 Sl 1 Gl 2 | e
7¥ 3. (c) FrféRaa CPU scheduling algorithms @ =TT I - m(a
(i) First Come First Serve (FCFS), (ii) Shortest-job-first (SJF) scheduliniy e o

GE—() First Come First Serve (FCFS)—%% ¥ T8 CPU scheduline Sl
$94, process CPU %! a8 Tgal request FN 37 Hay IEd cpu allocate FFa Gﬂ%"‘ﬂl ﬁfﬁz HATE_T

ST #1 T9A & o 7 3h9a waiting time g7 e 3, =3
i Completion M sh
— B E - ()2 o
- bt — fments
Ready Queue | I ST

——
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T difer R Rl i dieer dux-5 — iafen fes 5

First-Come, First-Served (FCFS) Scheduling

¢ Example: Process Burst Time (milliseconds)
e Mg, P, 24
[ shH (Order)\%; P, 3

| P, 3
ﬁ'ﬂh-é-mt ¢ Suppose that the processes arrive in the order: P;, P,, Py
7% vy h\ The Gantt Chart for the schedule 1s:
TR A
gOrlthmg) ml&' Pl P2 P3
+
0 24 27 30

e Waiting time for P; =0; Py = 24; P3 =27
¢ Average waiting time: (0 + 24 +27)/3 =17 ( milliseconds)
¥ CPUR 100 (ii) Shortest-job-first (SJF) scheduling—SJF #1 shortest-job-next (SJN) f Fgd € ad
sfgs FCFS ¥ 1 2|
Tq SR B S process Ta9 FH A § [ 71 FAM A4 59 process ! [ ER ¥ gad F9
ﬁ%mﬁm“ﬂﬂm@mmexecu&@ml | .,
, g ey & Y&hid preemptive and schereemptive grat 2
TATEEFY  Example of Non-Preemptive SIF
%ﬁ'“@mﬁ xample of Non- ptive | | |
¢ Example: Process Arrival Time Burst Time
P, 0.0 7
0 f&4t program P, 2.0 4
1
4

32 heavy loag i’ﬂ‘

q P, 4.0

ss o Mfa A FE T P, 5.0

s zg@ti s ¢ SJF (non-preemptive)

ting time & TR ¥ P, ﬂg P, L P,
TR A

B ST R THe 0 3 7 8 12 16

T %1 a1 SN F61! @ Average waiting time = (0+6+3+7)/4 =4 F

@ data ¥ ready q e 4. Rl 2 e 3 T A

.- aa(;)—s;?;u:::::: %ﬂ%ﬁhﬁwm%mmﬁ e dhas -

L (SJF) schedulitygfon firar wman 21 erent size % segments ¥
Conletion mm(:{msgngamWHHﬁW@ﬂmﬁﬁmﬁﬂﬁﬁtmmﬁﬂpmm
o W segments T Y TH table ¥ R &l ¥ 5 global descriptor table (GDT) F&d &1 3

gments T FHRI TASHE B0 ® T€ paging F T € T9H BT 2 ion W
| SR fix & ¥ ® wafew paging W pages &l JAER fix '!?li‘l'l‘ul';:lﬁ PR C—
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WU uiRtRs Rt wives sz IR-5 — STRRET Rng,

Physical Address Look
up for process in
Physical Memory

Segment size
Violation Error

We 4. (b) Windows 1 &7

BEE—Microsoft windows 1 3T FaAFEeAATH Graphical interface Operating 8
t f52 & Microsoft Corporation W& & N&& IT Company 4 develop f&ar 4

Microsoft Windows T& ¥gd ¥l friendly, popular and oy VAR TREE § S
Operating System 1 ¥ 3793 ¥%a09 Graphical Display and 38 features 1 9% | &Ml §
R ST 7T 2! Microsoft Windows Graphical OS & release 19 ¥ U8, users MS-DOS(
command line W F19 &3 F@ 2 :'"

Microsoft ¥9¥1 | ¥ =Teal @1 f% & A product 1 W TF word ¥ 3R M 1@ 3 7
Microsoft % GUI interface F! Wl ¥ define FTal ¥, 3AfeTY FAE € Microsoft 3 “Wind
word choose %31 1T GUI (Graphics User Interface) ¥ Multiple Windows 3787 37617 task .
mﬁmmtmmﬁm*lmmﬁwaosoﬁﬁmﬁcompanyﬁ?nan -
|1Y Windows ¥ W& 1 add F% 3794 product F1 741 719 a1 5t & 91 “Microsoft Windows' w2
¥9 WE | ¥ Microsoft Windows F1 9= 37|

W¥ 5. (¢) Conditions of Deadlock T & faifap|
BHE—Deadlock F1 IR F2vH Bt € 9 fr=fafas #—

1. Mutual exclusion—3%3 f&fd &, F1% 7 F1¥ & U resource 211 £ £y processes |
share (TN 71 f& -1 5%)

Fﬁwmﬂmﬁpmﬁmmmceﬂﬁmﬁmimqﬁaﬁga 7 qa4
¥ UF resource F1 W41 TE FT FF4Al R
2. Hold & wait—F process # 7% resource ! hold 5 60 # waf¥ 72% resource’ © |
wait (TR @ 2)1
few=-

S.Noprempﬁon—ﬂrewumeﬁﬁprocess %Wallocateu‘tgmﬁraﬁw
& process ! allocate T¢I 31 31 T &1 Process ST 75 & resource  release 7 #

3
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Ling BYi

q
i &
-DOS(

M T8 3

“Wind
o task
y % nar
indows'

cesses ¢

ocess T@

i
-

wsource ¢

3IY FET
-emt‘

THOa vt e wives wiger dux-5 — sifadEn Riwew 7

4. Circular wait—3d feafd & ¥&% process T resource ¥ fau wait Fta € foas g8

process 3 held fFan wtar 81 798 Gf 9W TF circle % F9 H resources Hl TN 74 ¢ gfee 3@
circular wait %% Al B =

we 5. B @ weel & IR fde-

(a) qﬁ'm (Spooling) | |
BHE—Spool UF T% & 71 ¥4 % TFA ¢ F 77 UF 2w R o g & S £ /o jobs F
T F TR F@ £ T8 B T O devices ('3'!3( # faw) fiet—accessible B 2l

SPOOL 1 qU M simultaneous peripheral operation line 2

Spmlingwmm?ﬁﬂﬁ?aaﬁmwmmﬁspwlmfﬁﬁﬂlmtﬁﬁ
9% 9 999 & foY R @ 2

TETROT & Ford— e % F gor 3 50 ¥ fife w03 € v fifzw 1 foee F FFae 10 90 A e
O & @ ¥ vt 1 fiie w7 A 5 fTe om 9w afz CPU # fifdn F @ w1 # @ A H
TR & I8 A FGR W 5 {2 A §9 =9 F8 T 9 39 TER F QeE § 794 F A
fqifén fa=m spooling TFAIEH F1 ¥4 F@ 2 W

W 5. (b) RS fRamw o #7

GHE—Storage device FHI FEAW 1 FF WM Bl ¢ (oG9 saue f@al o data AW
applicationﬁﬁﬂﬁﬁ,ﬁimﬁ.mmﬁextractmﬁmmaﬁ exchange'ﬁa'ﬁ*ﬁﬂm
mtl'ﬂlﬁﬂﬁmmmﬂﬁm(p&rmmwtly)Sﬂ'(mﬂﬁ(temporary)ﬁﬂ'@mﬁ
1 FWH F@@ 2

BRY feana ¢ ¥R 1 € € 79 77 9 F 30n =9 a9 =y af Sl €t #) Storage
feams =1 =rw difear a1 @Rw areaw & w9 off I 9 21 32REW F 50 UF -standard FEH
¥ RAM, ROM, Hard disk 3fR Cache Hf&d F% 37 storage device &4 ¥
®RY fanw ¥ R (Types of Storage Devices)

Storage Device f&Hl computer ¥ 2 T = 4 St €|
¢ W WRW feany (Primary Storage Device)

¢ WAFTO VRS feamd (Secondary Storage Device)
W 5. (c) BTee Ry o1 #7

m—mesysmmﬁwmtmmmﬁmWﬁmﬁmmqﬂ
o W e @ ¥ fou seifen faew ¥ g e W 2

{ﬂiWz‘fﬂﬂﬁl“ﬁlesystem“mftmﬁamimwmﬁmnaﬁmahmnage
& fo fean sman ) -

WP (File)—Wreel Sl € 9 Tafaa Ga1sl %1 0 T 61 € ) i S5t o 48 4t
fe=-siifesa fom anfz ¥ @R wd R

Fﬂeﬁﬂﬂ"ﬁﬂ%%ﬂﬂh@!ﬂﬂ'ﬂﬂ%ﬁ—teﬂ,imm =]

Scanned by TapScanner



8 _ WU uiRR s Rei wire wiee drR-5 — SRET Rew

& W 70 fres & TrE 5 SR w0 § 9 7w AW a9 TEe & FHR H specify g,
mtlﬁ IR fo=u o mtﬁmmtﬁﬁzﬁ‘%laﬁim%ﬁlaﬁmimmso&wmn

open ﬁ!ﬁn | |
memm—@m%a@aﬁ'mam%mﬁﬁﬁﬂ%—
¢ Simple record structure

¢ Complex structure

¢ No deﬁn.ite structure
3/ —text FEd A characters F1 TF %4 Tl 2|
Source F1& ¥ procedures A9l functions &I $hH g &

Object FTE& & bytes 1 FH B 2| N
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FTRfeT Rew
Operating System
W : 2.30 GOeT ' ' ks

we 1. i a wenl & IR dfde-
(a) 3TRIET Rvew & e 71 &2
ge—arRfen fawmn & 3eva frefafas £—
1. §fqaTea (Convenience)—3i19iféT famen Fwaget F yam #1 989 Q1 Gfauma a1 2l
2. HEFIE (Efficiency) —3f@fén fiey #w2r ¥ T 3 (Resources) I&—HAM,
T, e fearnw, smeye fearw, iz @t v g7 FoeaES W@ 3 @EE a9 2

3. fashfta &= Fit & (Ability to Evolve) —#Taifen fomn $1 39 778 | 991 9 @ 7 9%
T4 {9 (Software) Fi faafad #1373 39 T (Testing) FTA 1 AHfd <a1 21 | ]

U 1. (b) YR Bt Wifgal &1 aof s |

SR —FTYX T T & R S F72eX F Frdiel ao Goarsl § faae g3 39% Ferasy
Frp fafe= difea aen fafe=1 wam it Freger #t amarsh F foo 1 snfassr gam S a9 F 39
fawma =i 99 1964 ¥ FFE FRIA (computer generation) F&l S &M

RIS HPGE & 9 1 T 1964 ¥ 3@ 7% U9 Wigd § Titsd fea o1 9 21 TA4F T
TEt i YEAT FPGR W WY T N, 99y 3 = IS ¥ amam w fifa 3 5 954 2

¢ First Generation of Computer ( %27 #t W99 W&l )~Vacuum Tubes (&=gw
<50 ) (1946-1958 )—NuH TARTTH F 1946 § Haa ¥ /41 91 991 ITH AW
RIF a2 T Fagaet (ENIAC) o1 399 SssR Jodio 9e (J.P.

Eckert) 991 Sogasgo HIved (J.W. Mauchly) 3 f&ar am
FeraRi el #1 Frafra aon saifia #3033 3990 2299 (Vacuum Tubes) %1 3930 firar
WﬁmﬂmmmﬁW§mmmmﬁﬁ%mwaﬁMngﬁm%

wﬁa@ammmﬁwwmﬁammgg-ﬁwmmaﬁaﬁmrﬁh 411 349 !
O T T a7 it FTH F9 o) 37 3

91 THH TR W91 (0,1) 1 5@ T

¢ Second Generation fo Computer ( g2y &t T et ) - Transistors (Tife=d)
(1959&1964) Second generation of Compuiters ¥ TSI = AR TN W I ¥

SR T @, N AT H I Ao 9 vE T
7 ) FIE N 95 B A 2 forgd
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TTET SRR R e wig duv-6 — SR R

T Ieaie A mlwﬁ'ﬁﬁ'ﬁmﬂﬂCOBOLaﬂiFORTRAN@ﬁFﬁ(Ammbb
Language\ﬁimﬁl‘ﬂﬁ'lﬂﬁm’:tﬂ‘ﬁl

F a4 DI’ JWR
SR A <qa fea S @M e FoEaRy FIE IS a6 | ¥
Wmfmgw,mmWMﬁhﬁWﬁ a‘tlm‘!ﬁfﬁFORTRAN.n

'I'OIV,COBOL,PASCALPL/I.BASIC,ALGOL-GS

¢ Fourth Generation of computer (g
TR (1971-1994) < WGt F FRA F FGHIAE F XA A T VL
WewhrgeSmlehtegrawd)Cimmmﬁmﬁlﬁmﬁﬂﬂim5000aﬁmm
e e T S S S A @1 T SR e 6 F FEYS 9gd AT et 7wy
T9® Desktop Computer 3T Personal Computer (PC) shifd &1 S 31 §9 gt ¥ ww
o S ¥, anatys e, Yoo, faafa st faew #1 s@we 3 T4 C and Cas,
DBASE 3z 39 T+t 3=9 @9 Wl &1 Fau {9 T4 .

e Fifth Generation of Computer (Wﬁmlﬂ'ﬁ)—mm .
(1995-upto)—Fawra =1 78 Wea svae  Fwgedl # Fhw 96 F1 faw fea mm @ e,
ULSI (Ultra Large Scale Intergration) Seifitel &1 34 fFan 11 fogs sRomasy @ o
TERMETR Chip W 10 Million oIS SUHTU &1 Y& a1 TN 39 9g & q9Aw =
T TEAH 3ﬂ1'¥|7"*|‘3az|?“l'<’»’Ffr'-‘ﬂf'\l‘di-klC.f.mdC++,,Ja1lnr.t-1,.VTB,.. net framework 3¢ 3% m
[ I=9 W9 9IS §1 $AE a1 T4 b

WE 1. (¢) SECHIAT (Multiprogramming) 31 GHHBE|

ST —wesm fe § 39 T ¥ e U R S U8 W w8 o § o uade e
fog 39R €1 B ofeA 39 59§ | T 9@ W A9 FEEE F WHIRE $9 F fu CPU # o
FHIE A1 €1 T FHifeY i T 91 3 61§ e & GRA 8RR § @ fm aift sats e
H W% 1 THAR F1d @4 €

T % WE faer € CPU % 9973 % ¥4 &1 31fvs ¥ 3ifas 3wdm & = g oifad
Il T € @ WM VO RS Wed @ € (98 [ F 90 CPU it wem 78 2) ) 7, st
fees 38 SIS 1 S27= X TFA € A OF a1 € A A F ST ¥R s 3y frsor @ gt
Wl Tiege T F fau 7an € (ay weee fafen)

39 e | =8 20 VO 7% F | 21 31 399K &4 g¢ %% CPU g9y ‘
mﬂﬁméﬁmﬁmm@wﬁ&qzﬁCPUaﬁﬁFﬁawi?:?;gﬁ@ﬁ:
foe == 7 1 2 '

e 2. 58 2wl & IR df5e-
(a) HEEIf9e OETe (Multiple Partion) @1 &7 fra:
SHE—WeEae UEie (Multiple Partition)—%8 fafd # @& wmg & o5 3 — miaat
(Processes) %1 821 791 S 7 71 & T¢ Faa &1 769 faw 57 3910 91 ¢ wmi 3 faypy -'dew
ﬁmmélmﬁwwﬁaaﬁﬁtuethods)%Wn@mmmam%%{‘tjﬁﬁ
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TIETT v Rems R wives wifger 99v-6 — sifafEn R 3

-
(i) fFeI8 | (Fixed Size) yrivm
Ciny, (i) 3T W (Variable Size) wréform

Ty . TFFTS WA (Fixed Size) WEM—uesifet weivA % 79 492 (Method) & 57 #5H) 1 o0
am;ﬂﬁ“ﬂ‘ﬂ{l(Part)ﬂmm'%M(Pam)ﬂ@m%wﬁMﬁmwi_

for 23 3

ST §
TRAN.]
hIE B3|

ITOCessopy
TN VLS|
e s 3

r 4
Job 3
e Ny =
i & T ! m
and O, ot rPor werslios
m fafa i A w@ i Fefafas §—
FR-FR T A FHa ¢ 5 90w 377 W 721 & 5 9 = wehE § 3 =R 9 9% 35S U

mwwﬁ‘aﬁ'ﬂz&Nw%%@mmmmmwmﬁ I, F O FEE S @ # SR e
THER W oo =1 =g § 67 T2 W o oeeE § o 3

I%:WFI'RIE 0 4 72 ? 5 Al um 9ge o ® 99 o w W oEieE 35 SR sEw w3 uem
yrk 3 R &lﬁmm(variableSize)m—éﬁﬁmmmﬂhﬁﬁmwm
B (Part) $3F TR JE-3e AFR & G (Parts) T 571 &1 € 3@ 59 § femm w1 4

0S
mm* 0 o
pUaﬁﬁﬁ B F 0
rafe e W _ s
a1 it 2
| gE, HRE
o 2wt 3 |
qﬁg{:ﬂ\!: 4|
/O ST s | Jobs

¢ ——

forx - ANRAww v adfess

RAAAELEACE TC LR SR CER B R e SRR Ol o R S ———

81 T4 et A =R w@
:ﬁ“ﬁﬂzﬂﬁﬁmmmmﬁmmﬁmﬁmw%.m(Hole)mm%muﬁilwmoles)ﬁ

m%mgﬂﬂﬁmﬁaéﬂa(mgﬂahle)ﬁénmﬁ .
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WO iR R wies wise Yue-6 — SRR Reex

We 2. (b) Round Robin CPU sehedulingﬁmﬂmﬂmm
FHE—3% scheduling FCFS &1 @@ faTE e 9« round-robin ¥ time-sharing ¥y,

fFa =@ R
T | prmssesﬁ%ﬁﬂ%ﬁ@gtime%ﬁNCPUﬁallocate-mmtmpw

'ﬂf(pmcess‘sﬂtime—slioea?m‘{ﬂ'@\m?ﬁw process 'q’f'fexev::ut.eﬁlm"!ﬂa]ﬂn| 3
meﬂm%ﬁﬂpmmpwdﬁmi H91q 39 processﬂﬁm‘ﬂ@(rearend)ﬁh
3 ® 3R Sl'lﬁprwess@texecuteﬁmmél

Ready Queue _
St Completion
— mm— (e )—
Preemption \ Time Slice
e

/ Example: RR with Time Quantum = 20
% Process Burst Time  Waiting Time of each Process

P, 53 0+(77-20)+(121-97)=81
Py 17 20
| Py 68 37+97-57)+(134-117)=94
P, 24 57+(117-77)=97
e The Gantt chart is :

|Py P, Py Py Py Py Py Py Py P3J
0 20 37 57 77 97 117 121 134 154 162

113
\ e Average Waiting Time = (81+20+94+97)/4 = 73 F<
19T

W¥ 2. (¢) Optimal page replacement algorithm &1 aufe ¥ |

| aae—wﬁpagefaultr?tgigamél?ﬂ§lﬁilpageaﬁmﬁuseﬁﬁi-ﬁﬁﬂi'ﬁl
frerg fa <1 #1 9 future ¥ $@A1 €1 Ha@@ I page future # late g9 2 3@ Ygd redplasloc:

ST

ﬂﬁﬁﬂ%ﬁpmcﬁcaﬂyimplementqﬁﬂ?{mﬁlﬁmﬁqgm &,
#19-9 page &1 use future ﬁ'ﬁﬁjﬂl T GRS R e
ATy IW UF IR F Z @ E— -
Example .
String2,3,l,5,3,4,7,2,5,4 "
frx

2 |

G

b [

'Oup'
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CICT diR R v v vtz duv-6 — SR Rres 5

B (+) = page fault

(*) = page hit

T T @ frame ford 2

HaH TEA 9 2, 3, 1 F empty slots fom T @ A7 Aw page fault I

' 3‘!’1“53}!1ﬁreplaceﬁmfutureﬁ"l'ﬁlateuse?'f"ﬂBW@l"ﬁﬁéﬁTPagehjtm“aﬁ
%3 ¥ replace #i7|

7ah4ﬁrepalacem43a‘luse late Zrm

2%ﬁ'§ﬁ%apagehitﬁ’m

5ﬁﬁﬂﬁqﬂé@ﬁ%ﬁ1mpageﬁﬁml

4 H ¥ 2 A replace F FI1F 2.5, 7 5 7 2 724 771 21

FMF T8 W 4 F 915 F1E page T2 £ A FIFO use F17) k|

W¥ 2. (c) Deadlock ¥ recovery ¥ @19 ¥ ad& onfya &7
o —

!
\

h

9] et
] [ (e

Preempt the resourece—=%4 THYA (9541) F owner = resources T A UF I FH TF4 &
ﬁ‘(!ﬂmecessﬁwﬁz%mﬂim%ﬁﬂzexmﬁmﬂﬁwm F 39 resources Fi
= ¥ release mé’l,@resourceﬁﬂﬁhwmm, a2l qyea g1 I 2

Rollback to a safe state —Deadlock &1 fufd § 5= ¥ fau system faf¥= state | TR ?)
Tofen fewem et i feafa & freem 1 frafm = @1 38 333 5 0, OS 31 %7 state & ¥ ez

gl pol AL FTA H HEATIFHA 81 39 T, T deadlock ¥ TT I ¥, 7% el qee feafa § s ¥ fo o
jplaslocation rollback #T <7

For Process

W Killaprocess—@pmessﬁmmﬁmﬂﬁmmm%ﬁﬁﬂi@ﬁmn%ﬁﬁm

-ooetssahmtmﬁm,mm@mmﬁm%m&mwmﬁmm
a1 2

Kill all process—3% & suggestible Ti%1 7@ & #fF3 ST HHE 9gd MR § A 2 @ 3

"L 763 S w&a 31 99 process # TR A fgwew § inefficiency 1 ST FTF T nrocess & T
f%2 | execute Bl =2

" 3. FrfdRea @) wesl & 3o Afde-
(a) Multilevel scheduling Fa1 &1 #? Sw&Ee|

gte— m-ﬂ ﬂTQ'QﬁITI (Multilevel-Queue Scheduling)
m—ﬂ frggfeim (multilevel Queue Scheduling) T&™ ¥ N9y 51 fafus qvg
oups) ¥ qifeha (classify) foan STn €1 IeretoraEsy, TEEE =) foreground A interactive 90
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S WO uir R Rty wives wiser ux-6 — STRET Ry

background A batch WRI¥E ¥ wiiga fem w1 w&a #| 9@l interactive NEHH RESE ST 4
short-response time ®! 37EYIFa Bt €, & batch TARE H TEHL F F fou srer Rl lung
response time ¥ & W B 3 R Y- 377 2 A RTEgE FT F Sarvaha €t 21 Sﬁw
foreground TERE Ht i@ backgound 989 ¥ high gt 2 .

T -wg ferggfem weiften (Multilevel Queue scheduling) ¥ ready queue W.““WT Ry
(quesues) ¥ fawfe frar s R To& waER TWE T (queue) ¥ m"mﬁ Fm“ QF'E'I‘:;:
(scheduling algorithm) ¥R ¥ 3gTew @&y, FRfFed 71 HRASS (Interactive or loreground)

T ¥ (queue) ! round robin scheduling algorithm &R NECGRERININE S &; s ﬁ'ﬂ-—:ﬁ-@g q

&% WS=T (batch process or background) SI&¥ a1 (queue) #! First Come First Seve,
Scheduling T&Re g frgge fF =1 g%

——— - — —

High prionty
System Process m— ——
Scheduler
e ——————————————————————— _H
" Round Robin
Interactive Process ’ —»  Switch |
Scheduler

FCFS "
Batch Process '
Scheduler

391 5 s fofim (59 3 == ® 5 7989 T (queue) & THHT 37A- 3794 fIggeR %mﬁrqa
firy oA 1 90 39 9 59 (queues) F TS F F o0 UF @ Gl 1 GGl Bl €1 S, T
¥ F1 TF time ¥TH F1, 590 98 T (queue) 3197 THEH &I Igga F1 5| 39F GG J8 ¢ f5
high priority I1& ¥ (queue) F1 §a8 gt Tawiage a1 A Tﬁl,ﬁ?ﬂ(batch queue) & THAY T
% TaIHYE F3 TN 7 L, 9 7% & (queue) @I 7 81 WU FfE batch process & T FTd THY 37
interactive process, ready queue ¥ ¥a¥ Fdl ® a1 ! batch process firmfes (pre-empted) & I

aeT 2

We 3. (b) Deadlock FI1 &1 8?2 32TERVI 3l WETAT ¥ FHFRe|

Fq€—Deadlock ¥ condition T f59% 21 a1 &1 | 3AfF processes Fe TF resource & i
fight &eE #1a € 9% U1 F1 1 resource F access &l FI T

TR vI=8) § &e 1, “Deadlock 3% foufd 2 foed 2 o1 31 9 aifrs Processes %1 31 execution T
W%ﬁqresourceH%ﬁb'{:ﬁ{@process%mholdﬁﬂlwiﬁmﬁmwpmcessm
execution U1 &l & 9rall’”’ | |

2TATF Operating system 3 214 areit U feafa € f998 &1 % process (S n—"
Toil 91t @ it g9 process (WEH) %mresomceflholdmwm_%' g

mtmmﬁw%ﬁﬁmmmm%mmﬁm%

ﬁ%mﬁﬁzm%?ﬁ@%%wﬁmaﬁm%lﬁﬁ%mﬁ'mﬁ@mtﬁqﬁ@a
iﬁﬁﬁﬁ'ﬁﬁaﬁgﬁmperateﬁﬁﬁ?mﬁm?ﬁélﬂﬁfwﬁﬁmﬁm%l -
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R1

Pl P2

& ATER TR 919 21 processes P1 341 P2 & 41 21 resources R1 391 R2 % 799 resource
R1 W2 a® process P1 & H19 allocate 2, 4 resource R2 1 2 72 process P2 & 19 allocate 2 R
ufsha 1 i 81 % oI P1 #1 resource R2 %1 Hravasar # 36fe 8 R2 ¥ 17 request F7a1 &, W

R2 98 ® 71 P2 & @19 allocate 21 381 777 process P2 F1 AT execution F T &1 & faT R1 #i

HEA¥THA €, T R1 T T8t | 8 P1 F T4 allocate T2 g7 21 214 P1 391 P2 TF F8¢ F resources
& T T wait (F9R) 7@ 9fF @1 #74 723 £ Deadlock F2=mat 2| E

W¥H 3. (c) Deadlock Prevention technique W & fé1Rae|

G®—Deadlock 1 prevent 3 & o0 25 Z=&1F F1 T 21 74 9X conditions ¥ ¥ fFH &
& TR W THA IS ¢ O T 70 TTAF F 2H J TF TFA B

Mutual exclusion—3f¢ &9 f&&1 resource F1 share F7 %4 2 a1 ¥5 mutual exclusion #
T | % Hahd € T 91 TT9 954 TR U resources 214 8 (98 share T8 {591 91 9&al € 99 ¥ tape
driver, printer 3fq| 3% RV 9 mutual exclusion F ZH1 THIN 1% ! prevent &l i q&d|

Hold & Wait—32fg g9 W¥Y #1 39F execution X T8 & resource allocate FX 2 M ¥H hold
and wait F condition 1 T ¥ T THd & = 3951 IF9717 T2 ¢ % 759 device F1 utilization FEA
%9 g I 2 |

No preemption—f&dl process F &1 hold 73 T resource ! release FF TH IH HovH
H TH ¥ UF T&d 2l

Circular wait—39 condition &1 UF4 F [&T TH process F T2d T 734 HH H & resources
allocate I THd &

Deadlock avoidance-23AI® ®! HAATS BIA!

Deadlock prevention ! algorithm S&7 F5 YHEWE! § Fi% 399 device 31 utilization 3R
fa=H #1 throughput F9 B1d1 § W ¥4 SSa® & avoid FT THd 4

SToli® HI IAFE FA & U €W banker's algorithm & W4 4 T W
ue 4. [ @ uel & IR Afde-

(a) Memory management ¥ swapping 3 T RN B?
GHE—Swapping T& UMl HHi1q ¢ faud fF5 i Process F1 37¥WE ®9 Main memory ¥

Secondary Storage A f& Disk ¥ Swapp a1 &1 T%ar ? 3R 37 W6 #1371 W0Y ¥ fou suemsy

gumu%mmét@w%m.systemmﬁmﬁmﬁ%mﬁﬁqﬁﬁlﬂﬁmSwappm
|

%aﬁﬁnﬁmﬁm@%mmwm%ﬁmﬁﬁm@ﬂWMﬁﬂ
FA | ASE F 21 98 FR0 ? % =@ | AW compaction technique it %81 T R
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wftry i) g forg Mo e R TR BN A9 WA | fow A 9AE &1 9 A W S 997 o

@ o wim v 1
v e ¥ i w AR T feew B 9 A0 A HI0 w0 1 wwg o v v g &) A = ‘

f7 71 wom M w73 F w9 F O TR W @ 2
o e f 7a Em & STER € 2048KB 3 A U TR R wrE ferm W 2 el @i &
T2 7% 72 1 Mbps #1 37 78 $egee 1 fF 1000K F1 56 3 96 @ 71 991 § JFH H79 §

‘sa WO #M

2048KB/1024KB per second
= 2 seconds
= 2000 milliseconds
37a ¥7 A w3z 7R ® oI § 1A 70 2 4000 frel @9 (3 A9 Satee Bl a2 w6 o

¥ 3. (b) Paging.

OEE— sffarfon fem B paging vF TE B3z M 2, 79 HOM # fix size ¥ U0 F fawfam
foez = ¢

Paging ¥ 38 ©2 % w2 &2 %7 # 9 main memory & 7¢1 #1a1 # A& 9% 221 pages # ®q#
virtual memory ¥ ¥ #)

Paging ¥ T v %727 T2 % main memory ¥ ¥AM %11 % AU secondary memory
#8—hard disk B =7 27 retrieve 7 1

wa vE WWE % T3 B 25EA 08 § A T main memory # 3761 #11 #1 secondary

Paging % W& T2 %) %% " T agcess %73 F 0 5 91 )

2 fev m o3 F 20 €8 main memory B T 9% U3 F flow 1 9RE0

dPWwwf

D 7% offset 745 £

F U% frame V5% ¢,
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0
(NN
|
(O~ o

Page No. Frame Physical

W S S A Address

Page Map Table (PMT)

Physical
Memory

HaH €A CPU Logical Address generate %71 # f5% 21 9 213 . 781 9 page number
o & 3R ZEU 9m offset Fra 21

Page number %1 3591& page table ¥ index 31 777 57 31 71 f% 593 U9 ¥ base U249 F|
contain fF3 @M #1 page number F 3238 F 77 7T F7F 79 frame TZT F T4 T

“&ame@'ﬂﬁﬁmtﬂoﬁsetﬁl&ameﬂ?ﬁaddmﬁwmiﬁiﬁaﬁphysical"{?ﬂ
!ﬁgenerate'ﬂﬂf%ﬂlmtlmphysca]@ﬂﬁCR'ﬁmmuﬁm%mﬁmmm k|

W¥ 4. (¢) Buffering 71 &/ #7

OQe—Buffer U temporary U@ 2191 € 981 221 main 959 ¥ Z99%7 314 § T8 $3 993 &
ferg =R g 1

FFT kernel ¥ i/o subsystem F 37 I95e 31 914 T 9% § SESYY S 2

Buffering @ F1oil & fou =1 = 2—

o U= aY i & A 22 TN I WA F GAGE I3 F &)

o fafv= size ¥ feamdl ¥ w= 220 9% ¥ adjust 3793 5 7w

¢ UE*YA /O & foU copy semantics 1 T2 73 F f&u)

Copy semantics q€ GHfvad 1@ € 5 59 220 buffer 79 main T F I57 ZFI%T E

4 buffer % 221 T contents ¥ 1 F==/F & T

Ffqifén fawen dF &R Ft Iwfin I S04 1)

1. Single buffer

2. Double buffer

3. Circular buffer. X
W& 5. il @ Wl & e v
(a) Single level directory structure 3R hierarchical structure ¥ HaR ! G9REE|

GHE—Single level directory structure : Single level directory structure % 98 3¢ 0%
directory ¥ € fS@ root directory %3 1 ¥83 root directory ¥ 31 users ! Sub-directory ¥R
%! srufa Y ¥t SPTE- 31EM users ¥ T create ® T4 files 59 root directory ¥ =X gt #)
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Fies @

Singe-level directory structure ‘

™Y (Advantages)
« Wmmmmtaﬁlgﬁimplementm@mm%l
o T files T size 3171 O & A T wgd ¥ & search fFA W FHEA T |
o I TEE TF 1 fFE ﬁleaf?create.update,deleteSﬂ'(searchmmﬁg'mél
Acyclic-Graph (Hierarchical) Directory Structure: 7% acyclic-graph & graph 211 i
ﬁ'ﬂﬁcycle’lﬁﬂﬁtm!ﬂifmb-dimcwﬁesﬁ?ﬂ%ﬁshmemmm%lﬁmm |
ﬂ@ﬁlemdhﬁctoryﬁigﬁmﬁpamntdireaoriesﬁﬁ
To%1 Tam 35 foufs & fFa s & 99 21 programmer TF & project T 18 F{ T 14 € 3 3%
ﬁhsaﬁmﬁﬁltléipmg-ammersmﬁlesaﬁm-ﬂmdhecmwﬁsavemmﬁah
share 71 54 £ [

® | |

& "o o

o™y
e 5% ZW 9 files F share F T%4 ¢
¢ FEM-FEM paths TH F FNU T file F1 search F AWH T4l 2| ¥

W¥ 5. (b) Windows Operating system # fF=ferfaa &1 329y we a3 |
Run, Recycle Bin, Control Panel 1

afE: 7 A A W AR F A FA F 0F @ T 2, T 6 g ) el vadm w0
3 gfrs Fuiz F vaRE F UF 0% 7 5FA 2 |
nmﬁé,mﬁﬁwmmwmﬁﬁﬁé,ﬁtaﬁmﬂwmmﬁigmmam
o, fagra ¥ awe # Wz F @9 vEE B ¥ fw 2
Recycle Bin : Recycle Bin ¥ Deleted Items %1 Store f#721 91 #1 i 4 2% am2 # Reuse 3
% U Restore ‘lﬁf?ﬂ'lmmﬁlmﬁ:ﬁ?ermanentlyDelete ﬁftﬁ'ﬂlmm%l
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Windows 95 Version ¥ Recycle Bin #1 391 f#31 31 721 2| %17 7 T Recycle Bin Windows

User & o0 39arft =1 g1 %1 #017% 721 9 Accidently Deleted Item #1 351 J Restore 31 3
A 2|

Recycle Bin #1 fe@m@z #17 Functionality Windows Version T 347 %741 Z) T 3931 Basic
Functionality ¥ # Change 721 41 Zi 99 Windows 7 #1 Recycle Bin %1 fzamm ™1 #

Control Panel : Control Panel fi2r3 #f A=2amzsz FMAGWVA T3 21 389F1 3930 AN
faey & emam & e 9 dfads F3 F fou fFa 9 2

U¥ 5. (c) 32TEVT & 91y f&=21 A1 2 file allocation methods TR oot S|

STe— Contiguous Allocation

Contiguous allocation method ¥, T37 F1 F727 F1 create $79 3 T2 file size F1 ZA T5d1 €I
IHF A1g Aqfen fa=ey, 39 wEa F 913 F 997 T disk ¥ contiguous blocks ?T’{"Fﬁ% A HTEe
#1 allocate FTdl 2l

WW%sizeaﬂélﬁﬁmnt@omblmkﬂﬁﬁﬁ%ﬁ%ﬁquﬁmm
Hahdl|

iﬁimﬁﬂﬁﬁ'@m%djrectoryﬁ:Sﬁles%meleﬁmmﬁlengthﬂﬂlstarﬁng
disk block &1 Z9aT 741 2|

count fle  start length |
o] /{J (O 3CE count 0 2 |
' tr 14 3
, mail 19 6
2

SR EL WIS
1213 u{jﬁﬂ
Laislal
NDﬂCIﬂDﬂD,
24[)2sJ2e( 27

list

2 JzeJaa 0[]

Linked allocation
79 TSRV § WeF H15e disk blocks F1 linked list &4l @ 391 395 SIS #1 contiguous blocks
% allocate 78 fFal Sl 1 Disk blocks 1 & 9% disk ¥ F& i 7 F%d 21
T8 F1ge F directory, T8 block 41 3fTH block ¥ pointer F1 contain %3 TY &t 71 7w fafy
El chained allocation i #&d 2l
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Y : 2,30 9Ue]

we 1. &2 @) weAt & IR dfoe-
(a) TR Ren & 71 27y 27
Se—atwfen fawn & 32wy fmafafas 2—
1. GfaeTsas (Convenience)— AT famyg 527 F ¥4 #1 984 91 gfauEs a1 2
2, Sy (Efficiency)—#9ifen fam=y o427 F Al 37 (Resources) 9 HHN, MW,
3. fasrfaa &1 &t &Ten (Ability to Evolve)—#3feT fam=y $1 39 978 | 94141 91 ¢ & 98
fawn (Software) #! fasfaa 13 iR 39 997 (Testing) 73 51 F{AG 2a1 2 =

¥¥ 1. (b) Modern computer @1 structure $1 2id1 27

TAE—IMYS HYEI UUNEN B EIGAT (Structure of a Modern Computer System)

FT WU Hl =GR 2! § fawfem fem =1 g5a1 2—== 53 § w=fq 53 ™0 2

1. ErE€aW (Hardware)—38 91 (A6 F9G20 T8 1 WSi¥id 41 8; 949 Siodiege, FHN,
/[T I

2. aAtqifén fa=w (Operating System)—== &%= 5@ (Programs) T ITETEAr
(Users) & =¥ BRAM & I@M W @7 waa 2

3. UGHTRYT WM (Application Program)—3Tar&aisl S $9G(2T TR 1 61 H14 & 61Q
YA g faey & gaeHl &1 ffaa 3@ € (S8 Word Processors, Compilers, Web Browsers,
Database Systems, Video games)!|

perating System

l User 1 User 2 User 3 * * o User 4 |l
Compiler Assembler Editor e . Databasﬂ *
Application programs
Operating System L

Computer Hardware

fﬁ:::ﬁqﬁmmmﬂuﬂﬁm
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4. ITATTEHAT (Users)—7or F 813 & R F9x F1 7am 570 §; 3 wges, weli, 3197 3173 vegey
=

WE 1. (c) ATRIET Res B Rvansi » filkee)

Sqe— ATRET Rew ) Fetwaw

l.mexecuﬁon—ﬁ?mﬁﬁlﬁﬁwmaﬂmﬁaimwaarunE-T{':}'@P'GB}T?I
e W I8 3w freaes ¥ fow 9mg @ wifew

2. YT IITYE HRVA—TH T Fom H) TR MG F HAvAFHA Sl € A1 FYE 3I2TYe
TF BT TN TF YR AR feamw #t siafde wwa ) fred vy feamsw & for fafre &4 &0t wim =i}
o wad &1 wewa Sk T ¥ g g @ @ S g snse e feade Sy @ w81 TEhen
ARfen =y 9 $9 T IR =aiyd F@ Iy

3. wrge few Sfigeiv— o fires Siqevm S F1 avasd & TR GEd 6l TS FHa
#1 T2 T 81 TEVHATER 9 F YR | FEel ) FHior S a9 g2 2

4. FGEHIA—IH W ¥ 0 MY SEvTFa U W I B T THE H SEH FEH HIT B

F IR TR F g 92 AW O ) TS F g0 swiie fF o g6l 81 39 R @

qHIE B gETsl & ey e fren ¥ a0 IRE & 9= § 99 91 #)

5. TR frm—siiwifen faww dwifem w ¥ foau dfsa @@ 81 T’ CPU 991 A8 erEaat §
wfed & Tl € 3R T STy feara ¥ ok Sum ¥ o ufeq 8 gEdl 1 T THR F Weew & fan
Ffen foen =1 98 teem o= St 3]

we 2. f5d1 @) wel & IvR Afde-
(a) FEMUTHT (Multiprogramming) a1 8} &7
e —TeHE s § 39 TER F 37 U § e U W @S € 9§ S TR B %
foe TR B9 #) A 39 99 4 Y U € Sm o TEEH §) TREE 0 F U CPU #Y o §
FTE BT €1 TH T F91E OF 91 § e § 96 U BaH @ f9wn ¥ T e 91T SefE a
9 357 9% F1 T99R ¥4 4 o
weSIE %1 ¥9E feur ' CPU F 993 & Wam &1 aifus 4 affas 39 § & o oifss

it 77 € @ I VO TRF WEH 5 1@ § (798 g0 2 F fou CPU %1 o7etd Tt 2) 1 da1, sifqfen
= 30 W99 1 Sere X a1 € I UF 9Fdl © R 39 AR & 37T U s o e @ g @
W e T & fou dAR ® (9w Fawe fafEn))

¥ e ¥ fow=d g7 VO 2R F R B F 399 #Xd g 1 CPU 994 91 aaidt 7l &2 aik =i
TR T € @ ¢ 9 99 9% Ui g T 96 9% 4 G2 9 CPU 3 fiells 9 %3 2 91 /O 3T vs &
ﬁqm?mél . i

W¥ 2. (b) Real Time Operating System (RTOS) ®! 9#13T|

OFE—Real time SR fawen ax SAffen faren d s i fow 7w  task (@) 31 @
F 81 7€ 9gd € T At foen € ¢ fowd % 793 9gd F9 96 21 9% real time TR 9
QU &1a1 £ 3R g9&1 W4 industrial #AR scientific F4 # fe gran 21

qE T TFR F e &—
l.Haﬂreﬂthemm—ﬂ?mmmh%ﬁﬁmﬁwf&askﬁ@
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H¥ 2. (c) BT IR B! THHIEC

ge— PBIBET AAURON (File Concept)

Halyn T & 4ug # B #5481 FRA F 2 ¥R o4 ¢, wen—ansehd (Logical) A
AR (programmer) & ! 457 (user) a7 & @ 2, A ga0-fHfFe (Physical) a1 ST
f29 (Operating Sytem) & @ &9 fag &9 & wra ared ¥ =rs ¥ =R & 2

FOI FE TWE F WG ° 2 @R Fa 2 99 difeF feF (Magnetic Disc), dAfEE 2
(Magnetic Tapes), #fftz®e1 feF (Optical Disks), @M% FEAT Fomet H 37T Gfaas= @,
ARfEN fawen St rzrm &1 vF G A@faFa 7 (Logical View) &M #7al 21

SfqRféN fieen (Operating System) 2121 F1 F127 ¥ &9 & 21 (Storage) § =R F@1 2 A fF
2RS feary (Storage Divices) wifa® Toii 5 favir & #7a1 21 7@ =H (Storage) HHA T
non-volatile &Idl '% TS Haod 4% 2 F1 2121 Power Failures #i7 System Reboots % 9% W =R
(Storage) ® ¥fera Tean 21 @ fF 29 94 #, Tafsa g1 (Related Information) % H4E &l %13
mtﬁhﬁmﬂ'@i‘ﬁ@mndaryswrage}ﬁ@?ﬁﬁlﬁm%mﬁ,ﬁm
dFhell ©BRY (Secondary Storage) & 97z ( Space) F1 U%F 3721 I #@24 (Allotment) HT3 2 @A
waera g € ¥ aft e ¥ @R (Secondary Storage) # =1 F71 A 798 B F ®9 3 f = Am)
RS q TWE F R T—

WHITY W3S (Program Files)—f#5 Wum %za § @397 #0159 12 (Binary Operation
Code), T$H (Address) 3R U123 221 (Embedded Data) =1 2141 2, 1 9421 W 19 HT Tl 2|

BT WIEA (Data Files)—221 %Izal ¥ Wifed® (Numeric), ToF42% (Alphabetic), FeHTAH
(Alphanumeric), a1 s1§34 (Binary) 81 1 2141 21 =

ued 3. F=feiRaa & weei & 3= dfse-
(a) File access methods f&aa 7R & 84 &7 H R o 7 feiae)
S —de faf f5aH f files ¥ =R information (571 F1) access 531 51 5% 931 38 2914 g
read {31 51 9% access methods FEaml 2|
File access methods fr=fafas §—
1. Sequential acccess—38 AYS TFHH T 21 Sequential access ¥ e § Iufeyg
information =1 AU o1 &l FH H & & 915 & 594 31 59 § =5S a1 9@ & (Fnamr )|
S TAR 9T U $RA € fH 5 I (records)  rl, r2, r3, r4, r5. A1 79 S99 TR rl $1 TSAH
HO1 A r2 & 3R R T TR 7@ ¥ 15 F T direct 5 F WIF Fa FT TH4)
39 fafa =1 y9m SEE editors a9 compilers F &1 fF31 @1 71
2. Direct access—Direct access F! random access W F&d ¢! direct access F N1 &5 I3 &
| :;mgﬁw'ﬁ"‘-ﬁinformation?ﬁ(ﬁmtmmmilgﬁmﬂ%ﬁi@hﬂﬁlﬁmm
I
F13e & TS information F1 U1 U address 211 § T 39 address F 522 ¥ IV read qd
write % fTT direct TG faan sman 2
F-F3 T FEE F TS I B T S FI T&Q T8 206 ¢ 3 T IS ) H0 § gy
ﬂiﬁﬂﬂm‘ﬁ?ﬁﬁ?ﬁ%ﬂ}ﬁﬂ‘ﬂcmsﬁﬁﬁmtamssmmm?lwﬁfﬂ'ﬂm
S S W fRa s
3. Indexed Sequential Access—sﬁﬁmﬁsequential access ¥ AU YT 14T T4 3I9Y

mﬂmﬁimﬁ'@waﬁcreatemm?@lﬁﬁlﬁ?blocks%mpointersﬁcontainﬁ'a
& g1
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Wﬁmﬁmmwgﬁﬂmmminterﬁmﬁﬁ%mmm% =

We 3. (b) Linked allocation 3T &1 87

T —TH v & YT e disk blocks 1 linked list BTl € 791 S99 H1¥S F1 contiguous
blocks & allocate & f&a1 31 &1 Disk blocks 31 ® 98 disk ¥ F¢1 it & &%d 2 |

Tl G5 F1 directory, 788t block 71 3t block ¥ pointer #! contain fF3 TC T&dt 21 31 fafy |
¥ chained allocation ¥t &1 &1 J

directory

file start end
jeep 9 25

24[ ] 25E1 26 ]27[ ]
28[ ] 29[ ] 30 ]31[]

e . i, Il il S S e s R e -

Advantages of Linked Allocation
¢ 34 fafg ¥ external fragmentation &l &Il 21
e TUH TH WIS & size F specify FLA &l FEIG &l Bt €l
¢ 3T FE free block 2 dl 39 @Ml ¥ utilize f&a =1 gFa1 €|
e W& TF free block 3UFe d € 9 T WIEA & size F dgid 1 THdl
¢ TAH compaction H WEHH FIA & J&Ld Tel ardl 2l
¢ 3T sequential access FI support Fdl 2|
Disadvantages—
¢ 399 random access IYeTed TEl BT 2
¢ Pointers & f&U disk blocks ¥ F3 8 &t Evg&d 2t 2l

¢ Linked list ﬁ'aﬁéﬁmmquagwqﬁmmmwmiriﬁmécon-uptﬁ
ey -

@ mblwk@ltraversea?ﬁﬂﬂm%ﬁ%wqgﬁﬁl slow %M@ &dl 2l
¢ 3% direct access &1 TUR TE FTd 2

- A— . =
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H¥ 3. (c) Turnaround time @ STE D3|

GAC—a {5t computer ¥ &1 fFH program #! execute 71 71T 8 @ 3T execution time,
| computer &l &wal 1 fasft wa 2
afe computer ¥ 7= 1fg F1 processor 3941 faa T 2 @ a% process dt Tfd & & Qm

Process & fog o1 wwg enrn & smat o v ot ravaE g € 3R 3EE] A FA T
‘ queue ¥ waiting time, memory, execution time 3R input/output waiting time F FH § @R
T e @1 ¥4! process % THF &1 MU #1 turnaround time FBT T 2
Waiting time ( a9 T 997 )—Ready queue & a1 F99 @4 81 a1 8 9 Hafd & a0
TR H waiting time F¥d &1 WTG4: input/output F fAT waiting THI F1 T T HfaT g
’ mhﬁ; TE ST W it g & wiq CPU % 31 process ¥ AT T data ¥ ready queue ¥ waiting
time 1 a1 & &1 wEa 2

Response time ( WHFHaT ®TT )—Process ¥ a1 9@ ITANTEHA F 9f0TH I9ere FA1 I
@ &S St ¥ aw Twt shomm ¥ fau feaw T9g = 2

THHT U FT UM STEGE G £1 T4 B process F output ¥ 70 R TR # F1E request
U A R W TeE response & W94 F1 & response time F&4 &l a

7E 4. [ A el & IR Afdre-

(a) Preemptive and non-preemptive CPU scheduling # 31 3R &7
Se— Preemptive 3R Non-Pre-emptive Scheduling " IR

(Pre-emptive Scheduling)
& HloWog 39 ™ (Run) & T W&H (Process) Pmess%%ﬁﬁ@iﬂﬁﬂﬁﬁﬂ‘{ﬂ
! fFdt i @99 39 Process ¥ 31U Priority |5 ¥ & 5@ T 7 T Al
(wrafiyshar) a1 Process ¥ Replace F3 9%l &
3191 Run ¥4 a1 Process f&¥ st 99 Higher
Priority (31ff9% wWgfasdl) a1 Process ¥
Replace (Wfaeafyq) fem s ga 21

39 fwggfem (Scheduling) ¥ fén fo=u|Execution F IWH, Non-preemptive
(Operating System) f&& it =9 (Process)|Scheduling 9@ %%%d 92 38 Process W CPU
! S ¥ 11 ¥2 (Running State) | 132 (@1 release 1 (B1F1) ¥ &8 I 781 3@ 9=
(Ready State) ¥ %1 w1 T&al B ?| 379iq ©& I” CPU Process #! Run & &

' W 9% W 919 ¥ T8l 9IS THdl, IF a9 Sr2m 9
| Process T @& Run & S|

T fedl |t gua et i Process ®1 CPU §W{38 Scheduling ¥ CPU U& Process &
T Hhal ¢ 31a: 398 CPU & Switching # CPU|Complete 3 % 9% T8 Process & ™ W@l
1 Time Waste 7@l a1 81 2 3@ ™ Schedule ¥ CPU #1 ©& Process ¥

Scanned by TapScanner



& HUTT vitr s R wives wiger 9uR-7 — SitRfEn Reen
W 4. (b) Shortest.job-first (SJP) scheduling JEMRYA P JATET B WEge |

aHERe|

THE—SJF ! Shortest-job-next (SIN) it F&a & o1 7% sr=ifia™ FCFS ® a9 §
6 STEIRYY § I process A F9 THI A [ & AW 379iq 1 process F T A F Tard) 7y

mm@mvﬁexmwmmi

TH IAENRYY i W&fd preemptive and schereemptive gt 2

Completion
— 3 | [ 2 ] j=—" o S
Ready Queue
Example of Non-Preemptive SJF
¢ Example: Process Arrival Time Burst Time
Py 0.0 7
P, 2.0 4
Py 4.0 1
P, 5.0 4
¢ SJF (non-preemptive)
Pl P3 P2 P4 : J
At
0 3 7 8 12 16 |
¢ Average waiting time = (0+6+3+7)/4 =4 "

W¥ 4. (c) Round Robin CPU scheduling @ 3818V 3! #&E | =T B |

OYE—3¢ scheduling FCFS #Fi @@ & ¥91

'3 round-robin ¥ time-sharing A< &1 ¥4

Emmﬁlsaﬁwpmesaﬁnﬁﬁms'gnme%m@vaﬁ allocateﬁmmﬁlm

predefined time ® time-slice E?Ege B
ady Queue

Completion
— [ ][ 2] [1]— o —»
Preemption \ Time Slice

—

/ Example: RR with Time Quantum = 20 \

Process Burst Time = Waiting Time of each Process

Py 53 0+(77-20)+(121-97)=81
P, 17 20
P, 68 37+(97-57)+(134-117)=94
P, 24 57+(117-77)=97

¢ The Gantt chart is :

Ipl Pz Pa Py Pl P, P4 Py Py Pa
0 20 37 57 77 97 117 121 134 154 162

\ e Average Waiting Time = (81+20+94+97)/4 = 73
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TIUCT vt e wiras wfser du-7 — siaRfET R 7

af< process ¥ time-slice F 1T T 31 911 € @ §HE process Fl execute AT S 21 3R

process T &l &1 & @t 7% preempted B ST # H9fq 39 process F! aT9H G (rear end) ¥ 97 fEa
STl 3 3R 3T process &I execute a1 e ?I | B

we 5. f6df @) we=l ¥ 3er Afdwe-
(a) Disk Scheduling 9 #@ faifae|

OTC—%H UF F9 ¥ U% 999 ¥ 9 T operation FT Tehd © dl 37 ¥l G H requests
ﬁﬁﬁama@%ﬂm%ﬁmﬂﬁmﬁm Z/d 21 39 997 requests & fF3a #3 ag 7R
wmm%mmm%m&skschedulingmmmﬁﬁl%l

T899 CPU & 997 &1 T4 requests % 7% a2 faan sran 2 f55@ disk scheduling 7% fAuifta &t

%ﬁﬁqmmmmCPU%mexecuw fa=1 M scheduling & 79 ? f% v& 999 ¥ CPU
E2 fqu ™ | requests &1 execute FHIAI|

A Wl W %2 A disk scheduling &1 94T &5 9 request #1 seek time F1 F9 F4 F fau
mm%ﬁﬁﬁmﬁ@mq .operations ! ¥gd THl request m?ﬁﬂﬁﬁl@ﬁgﬁ@ slow

& S @ /1 ¥ requests F1 schedule F1 7z W& 71 51 2 fomd 3 fomed #1 Frdemman wofad 7 @)
disk scheduling %! I/O scheduling t Fz4 2 ®

9% 5. (b) C-SCAN (Circular-SCAN) algorithm ! 321801 3! Hea | GHRARC]
GHC—3% TR i SCAN USREs F o 2, 78 fH5 v faon § 37909 #1 991 33 7¢ Disk &
3 SR T AN FTd 2, WA @ 39 BN qF FE I 2 T A A ITF A2 T 2 F I F a9
Disk % g5 B8R ¥ 3REHN &) {1 3d §U el BF % AWl 21 F13 741 FIT I 35F A H a0 5 o
I ® TT ITH forw TE T R
¢ Advantages—3g SCAN algorithm Fi& & ¥ Feo! 991 24 § 9% 2

¢ Disadvantage—3709 71 & %2 &t 78 Disk ¥ 3fd9 31 7% I F@

Example : [fcieX 98, 183, 41, 122, 14, 124, 65, ™ =115 ¥ o€ 671/0 F F9 F 19 0F fe&w
FAR T foar Fd T C-SCAN Vrggfein T=ifies #1 399 51| Head ¥ & fodiex 91 199 F 0 A &
R Ffelfe e w72 foeret Fat 1 3in 5 @ #) foder 53 F  (faeid 1t T §) 9% it 9w 3
FH IO F Fal FA T FA ¥ qaHe ‘

¥t . + SR
0 14 41 53 65 67 98 122 124 183 199

T

Solution—37 U Hi Hal Fd T9T Fof 7€ YaHe
=(65-953) + (67 -63) +(98 -67) +(122-98) +(124 -122) + (183 -124)

+(199 -183) +(199 -0) + (14 -0) + (41 -14)

=12+2+31+24+2+59+16+199 +14 + 27
=386 a
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W 5. (¢) Contiguous Memory Allocation 31 & 87 S

ST —Contiguous Memory Allocation T& fafd ¢ f5gd 9= U&F process ( ) secondary
memory ¥ main memory & 37 £ A FE pieces (3FE) # fawifom TE Erft A 7€ T NHW TF W
main memory ¥ TR & w@l 2 |

TR =) ¥ T A, “Contiguous memory allocation TH method & fa® U= W& =l memory
*1 T single contiguous section aﬁﬁa(aumm)ﬁmmtlw%mmw memorysPace'qa.'
Y E @ I W wa g

Main memory ¥ 3 m(pan)ﬁaflﬁmopemtingsystema?m AR THA 91 user
mtﬁﬂlﬁmemorytpartsﬂﬁ ﬁxsize%parts ﬁﬁ'ﬂﬁﬂmContiguous Memory
Allocation 'S 5T ¥4 €I

Array 39 590 TEEYS 1 S99 =91 IV € FIF arrays FI contiguous memory 2 F

T )
Process
Memorh
Blocks
Contiguous Memory Allocation
¥ (Advantages)

o T5F §=2 =19 3¢ ¢ % 3% processing F1 speed F1 T <d1 €
¢ 5% implement T 984 & FAF 21 ¢ FI1% 394 file F block F1 track F1 easy 21
¢ 7% files T random access 3 TUR F41 2
ﬁw)
o mﬂ'@mmemqwam%eélﬁﬂﬁﬁmwﬁmél
¢ z58 f2== fragmented & W 2
¢ 7% flexible & &l EE B
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Operating System
w20 - i s

W 1. &5 2 weet & 3R -

(a) AR Raen & 3wdl =1 avf= Fifdwe
Se—#Atwfen famm ¥ sty frefafms #—
U= (Convenience)—fatfen fomzy Foagzr F wam =1 737 9121 a9 94 2|

W(Eﬁmenw)—mﬁmm F Tql s-TT'TtResources,t JE—TORT, MEE,
e feamw, smeeye feanw, wafz %1 v+t g0 FveTEE wEm = A A

faafra =3 &t grwen (Ability to Evolve)—3a7fan foen 21 78 77 3 7973 9741 £ 7% = 74
fe=a (Software) %1 fasfas #73 =i 3831 Tw™ (Testing) F73 F1 FIHE 241 21 B

"E 1. (b) AREN fawew 7ot smavas 22
gHEe— FRfEn faen 74t smawas 27
(Why Operating System is important?)

mmwﬁm%ﬁmﬁlﬂﬂ F3 F791 2| T95 H4GTF, I I AN
AREAT & 419 GF 8 F1 1 F1a ¢1 fa aiifen foms 5 092 5 5798 79 § 38 stas 76 21
afe HAfqfen faem 7 &1 @ F9g27 797 TE937 3] Keyboard, Monitor, CPU, 12 ¥ 3= 59 @i
T TfYd T8 F IAT S o g =1 g2 5 999 9 # SEE6 SEE ¥ 399
Fua 2, f9a8 98 #9021 ¥ fafa= 91l (Software 3 Hardware) 51 3793 59 9 %40 57 951 1

U 1. (c) mgﬁawnqa WoTie! (Modern Computer System) Bt T 1 g0 B
e — Y-S TRGEI AT Bt TET

(Structure of a Modern Computer System)

FT YUEll &l 91 9231 § faufss 5 o1 901 2—3% 93 § we=ivs 53 ™ 2

TEaaT (Hardware)—72 W1 a6 Fo4fen T 1 W2f¥d 5741 8; 98 Mooy, HuM,
Y/ ARG TIFI

Hiqifén fa=n (Operating System)—3% faf%= F9arT (Programs) 7 I9EmSAIst
(Users) & &9 229 & 3W@M W H43m & &

UGy WU (Application Program)—37am&ais i FOGEN G H T FE F
fore 3vam woger faen & damA F1 faf@ @ 2 §8 Word Processors, Compilers, Web
browsers, Database Systems, Video games|

ITATTERAT (Users)—7oR 3 814 & S $¥Z2 H WA 74 2; T8 09, B, 7941 59 F0)
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[USEI'2 I User 3_- e o o User 4 |

l Compiler Assembler Editor ®© o o Database

Application programs

4 Operating System

'—I Computer Hardware |—

forx : sngfe segex wonet 3 \3a=n | =

we 2. 5 @ weel & Iex Afde-
(a) FTRFEN RTH (Operating system) B fagwansii &1 aof= Fifamwe|

oae— ATRIET =T (Operating system) @) f32Iwamne

1. TITH (Execution)—E=8 U811 § T T9W $1 @I 1 & 4rg 991 38 RUN &34 959 &
Tfew) WM 3I9% Ifaq g & fow arg 2 9fzuy

2. $TYL TITYE ATIVIN—TF 7 ST F1 3792 H132Y2 &1 AGvgFdl el 21 T A2 33Y2
TF FITe 91 3792 3132Ye feans &t siafaw Fwa 21 frsht favi fearm & foau fafire +rd =6t 7 =+t
Al ¢ WeHa SR F=E ¥ fou ge 919 @ S Tqe Ay feandd 39 e war €1 gEfen
Hiqtfen fomn 91 $3 Y AR =afegq w1 e

3. W3 faew BTgev— e foweg S-1qeiv Sa™ &1 SAavashdl & FTaN BEAd $I 78 FHa
2, T2 F101 81 ATEFATER 79 F 3ER W el $1 (607 991 g 21

4. TGTEy—3H W98 3 TF NEE FEvaHdl U4 W g1 F1 760 969 ¥ e WS T 2
FHYH9A F1 ¥R TR F 0 Te G5 e &1 q64F & gN Swide fFa 51 9%l 81 39 TR #
dFAIE § gENsl & Uhem sl faey &z 999 ¥ a9 § 99 91 €

5. TR feeawr—auifen famen d9fas v % fou dfad w@a 81 @@ CPU a1 7O ereaaw &
ufza 8 FFdl €1 3R 399 ASeye feany | g5 ymm § @ ufzd € gadt 81 7 WER i Hisew ¥ fou
Fgfen fawew +i 98 wevE =1 =9eu W

W¥ 2. (b) Real Time Operating System (RTOS) 41 8ldT 27

GE—Real Time 927 frzs o wAfqifen fawen 2 2 & o fow ™ w99 A task (F14) F1 Q@
a1 8| T 9gd € 9w SAaifen fa=n € € f99H % 997 989 9 81 1 7€ real time TSHFHYT F
QU a1 € 31 2991 991 industrial Sﬂ'{scientiﬁcmﬁ%ﬁqﬁﬂlél

I% < YFR F1 o1 6—

1. Hard real time 2. Soft real time

l.Hardrealtime(mfFW)—Wmﬁ?mwhéﬁﬁq@mﬁmskaﬁ
0 F faan smom g 989 € strict €@ 2

2. Soft real time—3% Arwfen fawen o 7 #ifow #7a 2 5 faw M0 task # 997 w g =W
feran e 3 S highest priority task ¥ 3% 9eet 70 % o SIf 0 39 task % 9wa W g0 € F
HIE MRS TE T A€ 9121 FH strict 2 -

— . A —— - .

Scanned by TapScanner



A o ———— — =

TIUCT diitefe R wiras wige duv-8 — SiRfeT Rew 3

W¥ 2. (c) File Concept &1 & ? G9&I3C|

ge— B1gd ATGYURVM (File Concept) -

efva AT % TaE F1 FEd FEd £ B & 2 YFR 29 8, Teen—antasd (Logical) Al
m (programmer) Elﬁf gt (user) dT&49 o 27337 é, 3:&1' W"W (Phys:a]) Ell 317"1'3@"1 fa=yg
(Operating Sytem) 7] @ 9 fg &9 & %Ea ared § =109 § =R 7 2

F FE TE F WA U B2 =R FA 2 49 90feF 85 (Magnetic Disc), Tl 2
(Magnetic Tapes), #fftz# fe# (Optical Disks) T F0727 FoIer 1 3740 Gfaursa 2, Arqfen
Feen S vzrm 1w quE AfsFa 7 (Logical View) 2 741 21

HAfqifen faey (Operating System) 2721 %! 131 % &7 ¥ =214 (Storage) ¥ =N Fa 2 A fF
©iY fearg (Storage Divices) wifas 1oif 72 fasfz =& #7a1 #1 92 =S (Storage) ATAR T
non-volatile 11 €, 39! Waeta 77 2 fF 2121 Power Failures 47 System Reboots % A% 9 RS
(Storage) ¥ Hfard & 21 1 fF 20 = #, wafga g3 (Related Information) % S8 F1 S

'm%ﬁhﬁﬁm@h(%ondary&orage)ﬁéﬁ‘éﬁ%lﬁm%mﬁ,wm

% WRHA (Secondary Storage) ¥ IMZ (Space) F1 UF 121 T #E27 (Alolotment) T 21 39 1
e 7€ @ £ af 211 §%ed DA (Secondary Storage) H =W #4191 97 A F w9 & € =0 2
TEE B WE Fi Bl e—

¢ VI W8 (Program Files)—f# Smmg %=a § a7 5593 12 (Binary Operation
Code), TSH (Address) 3R T2z 221 (Embedded Data) =1 21 2, 1 F5421 W T W

TEdl 2
¢ BT WIgA (Data Files)—221 %1Za ¥ #@ifea® (Numeric), Thiaied (Alphabetic),
HEFIA® (Alphanumeric), 31 @554 (Binary) =121 =R 2@ 21 .

we 3. 5l @ st 3R difdre-

(a) File Access Methods &7 30 T |

Ore—a¢ faft foraw f# files ¥ =R information (=71 F1) access 31 1 5% 391 31 #6Rt g
read %41 S TF access methods F&Ea1 2

File access methods f=fafas g—

1. Sequential acccess—3% HYE TFES T 3| Sequential access ¥ FZA H IUfeAd
information =1 AY( =1 F1 9 ¥ & F 915 U5 WG9 71 75 5 =599 3 941 2 (5 = 2)1

S TR U UF IR § f9E 5 =AU (records) ® rl, r2, r3, r4, r5. 9 39 S99 T7 r1 9 TG
F 5 r2 F AR R 36 TFR 310 A 5 F 29 direct r5 3 =S T8 T 54

79 fafy &1 79 SRR editors T compilers F =R a1 5@ )

2. Direct access—direct access F1 random access 1 F&4 & direct access ¥ ZR1 29 B
Sufeerd flt 4t information F1 direct TSHE FX TFd €1 395 511 70 B3 § agd 49 T4 § 0399 5T
T&d 2

Waﬁminformaﬁonﬂmlﬁ'addressm%@lmaddressﬁﬂﬁﬁﬁﬁreadﬂm
write % f&T direct T & s 21

FH-F0 T TR F TOF Gu 5] (EE $T F1 G666 o6 & 3R 78 gEei B w6 § e
Eﬁaﬁw‘ﬂ’lﬁfméﬁlﬁﬁcasesﬁquirectaccessmm?ﬂ%%lwmwﬁm
AW 2 B R o Rl
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4 mﬁﬁe&qm«mma«-s—mm

~ 3.Indexed sequential access_ 2w i 7 sequential access F IR T & T 81 THH
TE A & Tu EZsm create faz 31 £ 3 f% fafe= blocks # foT pointers %I contain fF3

T ¢
T RS T W T wug 29w 5 V4 pointer I ffw FA F M fFm I 1

W 3. (b) Linked allocation a1 87 WHHEE| o
SUE—38 TS § ¥ors % disk blocks F1 linked list €t € @91 398 H1EH F contiguous

blocks ¥ allocate ¥& far 3m #1 Disk blocks 31 & 3% disk ¥ ¢ it 1 ¥&d 2
9% BT5E # directory, TS block 7% 37T block ¥ pointer 1 contain 3 g T&d ®1 34 faf

#! chained allocation s Fg3 2

(] 5[] (1] 7
8] PEE 1088 11

12[ Y13 ] 14 J15[]
16 17 ] 19 ] 18]
20[ ]21{ T2 J23[]
24( 1 25E8 2 ]27[]
28 ] 29[ Jso[ J31[]

Advantages of linked Allocation
¢ 39 faf¥ T external fragmentation & &I €l
e TTH TH WA & size F! specify T4 F FEIG TEl el el
¢ 3T FT free block € 1 39 @ F utilize fFa1 o1 TFa1 2
e @ TF free block 39599 B4 # 94 9% BB F size I ST S THdl €
¢ IOH compaction F1 WHH FI4 T F&Ld el et 2
e 3% sequential access FI support Fdl €l
Disadvantages—
o1 T fefafas 8—
¢ IO9 random access I9eTd el el 2
¢ Pointers # fo0 disk blocks ¥ F2 W& %1 AEYI&dl 2t 2
¢ Linked list ¥ 1 9 pointer 221 841 7&1 &1 =feq #iifs 78 feafa W g 12 € corrupt &

S
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¢ TF block # traverse F79 F AEYIFA 2l 2 fa99 72 faf9 slow #/@ 1t 2
¢ 7% direct access 1 TUZ T2 FTdl 2 N

¥ 3. (¢) What is deadlock? What are the necessary condition to occur deadlock?

UH€—Deadlock 3% condition 7 f7399 21 =1 21 9 “fas processes #3971 U resource & fo1g
fight 28 #73 % fogs = =12 4 resource F! access T2 F7 T 2|

FH! I # % A, “Deadlock 7% foafa 2 famii 51 m 21 3 oo processes F A4 execution U

A & Y resource #1 fd 79 process F 37 hold fF1 T F 2 9% FWW process F
execution 1 & 71 "’

Conditions of Deadlock
eTeAs F foafa 7@ At 2 53 Fofafas 21 7 =97 conditions TF o 2 2

Mutual Exclusion—zd9 %12 7 12 UH resource 2191 Z 559 processes # 419 share &1 {641

Hold and Wait—z3 condition & %1% process 5 7% resource #1 hold F7 ¥ T4t # 3k T
resource % fAU wait FT )

No Preemption—39 condition & f#51 process ¥ 51 9 resource F1 73 7% 7 fora =
Hehdl § 9 T% € process 3 resource 31 release T 7 T 2

Circular Wait—3% condition T processes 7 set 2191 2 31 % circular from 3 TF T F
wait Fd 2 n

U 4. &= & weAl &1 3R Afre-

(a) SHTHETH (Fragmentation) &1 7

Uﬂt?—Fragmentaﬁon,mémﬁEﬁMﬁ%ﬁﬂﬁﬁsmgle file % ogd IR S
%ﬁﬂw-mﬁﬂ%ﬂ(@??ﬂﬁﬁﬁﬁ%mf@ﬁﬂ 1mﬂlﬂ§TﬁT%?MT Fgten fo=g =t 4
&1 1 yHfaa 2t 2

@Wﬁﬁﬁi,“&agmentaﬁon%lg'ﬁﬁﬁﬁﬁfwﬁf%ﬁ?ﬁwm3? 91 non
contiguous memory H ¥R &4 &1

HEH U< H F a1 “HAA F loss BNF = fragmentation 1 71"

W,fﬂ'&'ﬁﬁﬁlesﬂﬁcreate,delete?fmmodjfy%ﬁﬁ';f%?&mfﬂmﬁﬁlesaﬁﬂ
for ¥ BR F1 @ -5 @ wna F 37 0 B wom-wem =8 W 9R 51 3 2

Types of Fragmentation—3g 3 ¥R F1 2@ 2|
1. External 2. Internal

1. External Fragmentation—External fragmentation 38 %82y & f5o8 7ur v fe=
¥ T B WY g 2 W 79 IR YA T g § i 9 e Sh e contiguous ¥} 2

THH IR THR U 9gd 9 SRK WH (hole) ¥ A 5% HR Wiz Wil Wt #)

External Fragmentation ! compaction & &0 R fF W1 F=ar ] Compaction T& UH
Femfiem & fme g qet M6 DWW (hole) T TF WY TF TR W o 9 € 3R TG F1 UF 7
block =1 fea1 s )
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2. Internal Fragmentation—Internal fragmentation g1 & 5& ANA F fixed size
blocks & fawfsm & fem v #1 w1 et IR 9 wF w@ AR =t 2 e s @ forwE SEw w=h
R AEd FEE et I el

mmﬁﬁmmﬁ%ﬁqﬁmﬁmsize%mﬁﬁﬁﬁﬁassignﬁmm

f& ag . =
W9 4. (b) What do you mean by multiple partitioning?
gqE— N TR (Multiple Partition)

i waRiw s ST (Processes) F1 221 41 g 37 #rd & T@ Wehal 21 39
mﬁaﬁﬁﬁaﬁqnh‘ﬁ'ﬁwha(mvidmMmélwﬁwmﬁ%aﬁaﬁ(mmms)%:arg—qn
Fedifae TIEE HYE T TER ¥ o e—

(i) fFege TE9 (Fixed Size) TRI¥H

(ii) AftTas |ES (Variable Size) TRT¥H

fFee WTET (Fixed Size) TETo— ool TIvH % 38 #98 (Method) H #7 HHII &1 IR
Siarg feea (Part) F% T9F SR ¥ e (Parts) & 921 or & S f fom & faaman man @—

OS

BT F50 — 0 Job 1

lmahasn

o Job 2
- 4

3 Job 3

Y-
N
39 RERI

ﬁ'ihﬁbﬂmmﬁ!ﬁ
4 fafy 1 9 wya S fefaiEs 2—
o FH-F U T THal ¢ T T T U1 91 ¢ fF 9% U UEivH ¥ 9 ©R 8 9| 39 o
=g fafy § g fem 7 € f& o2 S =1 3 fewm foa & oeivE § 30 91, & 649 29 |
R 1 3 99 Tu 97 #1 9% § €W U W g UeE ¥ @ g
o a0 FH e & fF afz T g P € 7@ 9 70 g0 e 39 B S & S| I
&frirae Q1A (Variable Size) UEToR—3Raeae W5a WEaH 493 # 79 FUR1 &1 goR 01849
e (Part) FF W Se-2eT AFR & Tl (Parts) ¥ a1 gran € <@ fom 2 & femran mn )
fopaae O Ud AfIes TIEE UEYE 9929 § 8 UF NEE F U URIvH 91 S 81 9 19 s
qo 221 SH UYHE § ©R Fal
¥R F1 9 9 S el 9EE #9178 f2d T €, € (Hole) F@ATl € 941 @it 2o (Holes) &1
SR &1 89 U9 2aa (Page Table) B @R F 2
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EIUCT it Rear wiras Higer dux-8 — AR Rrex 7

OS

BT 0 — 0 Job 1

1 Job 2

2 &E Hole §§ @Te By

3 Job 3

4 Job 4

Job 5

S

fora : Afaam v odieres e
9% 4. (¢) RUN command #7 81 &7
Fﬁh?-f | ™ A8 (Run Command)

— — — m

7 5. [ 2 wmit &1 3R difde-
(a) Spooling (¥fm)|

Uﬁe—spool@m%mmmm%ﬁaﬁ@miﬁamm%ﬁr%i/ojobs%:é.a
F TR H@ T8 RIS T VO devices (I F 1) fizm—accessible 21 21

SPOOL %I U 9 simultaneous peripheral operation line %

Spooling TF T ¥fika1 ® fred T it Trwedt R wfew il ¥ spool FEd £ 1 St W & v
I O 999 F fou ©WR wa 8

ST & FEr—ar i w o X 50 T fiie w0 & ok fifew 1 fivre & e 10 Yo = @ e 3
m%ﬁaﬁ'mﬁaﬁﬁzmﬁsﬁwmwuﬁcwﬁﬁﬁn%wmﬁmﬁiwmm
TS N YR 3 5 e § o A FH TR F I T THR H Qe § 799 ¥ fow o foey
Spooling Teh-ilsh T WA Tl 2| &
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SHE—Primary Storage fzara swar (temporary’ - .
Wsizcﬁm?ﬁiﬂﬁﬁmmﬂmqﬂ st internal mﬁwmtlmRAMq

gmhﬁtﬂ'ﬁ Main Memory o Fea 21 7% A ﬁﬂﬁr WQTI

Cache Memory wifiret # g %072t I ﬁﬁﬁmmmmmﬁﬂmmmmmw

firzy 3l 2 ) W FE A computer £d
memeory M cache memory ¥ H A T
ST Wit fearm # A i e 8-
(1) RAM (Random Access Memo )
Memory)
RM;:;: t‘:::a:c:ﬂ?:*rite aﬁgﬂ e e 1 7 BT ) 3 (temporally) F9 8 iy gy
'{nglWmﬂﬁﬂamssﬁ%ﬂmmﬂmtiwmwmm
(permanently) ¥4 ¥ loss & w0 &, T RAM e st Aeir &1 RAM %1 71 S & g iy

- t_: Dynamic RAM (DRAM) ¢ Static RAM (SRAM)

¢ Rambus Dynamic RAM (RDRAM)
ROM (Read-Only Memory)

(2) ROM (Read-Only Memory)

&7 w8 81 ROM TF WoR H1 o =S ot 3 Forgar Haera farelt 9t S 6 98 H 78 e

& o T T & 3 = A loss A 7@ 2 81 A F9 F ROM R F W fed
¢ PROM (Programmable ROM)
¢ EPROM (Erasable Programmable ROM)
¢ EEPROM (Electrically Erasable Programmable ROM)
¢ EEPROM (Electrically Erasable Programmable ROM)

Cache memory

Cache memory T& B2 3&R &l volatile computer memory et € S FET WM
(Micropmcessor)ﬁmmﬁmaccessmm%ﬁw-miﬁqﬁaﬁﬁﬁaﬁﬁw
pmgram,applicationsﬁ?damﬁwmﬁlﬁwﬂm%ﬁmﬂﬁgﬁmﬁﬁ%ﬂ?ﬁﬁ\ﬁﬁ

mmmainmemoryﬂmﬂ-ﬁmiﬁﬁﬁwr}lﬂlﬁaﬂﬂﬂmﬂ'ﬁmﬁﬁﬁ%ﬁt{mﬁl
Wm@memowaﬁmﬂﬁgﬂmﬁmaﬁ@?ﬁ%,ﬁCPUMemory’ﬂﬂﬁ%mﬂﬁqﬁmﬁﬂ
’:Ii'igaﬂm?l"nﬁm'%lWFc’IQCacheMemoryﬁ@?gmaﬁCPUm%ﬁmm%I i

we 5. (W) B & 38 ueelH & 9 a1 81d 87

Gau— 3% & 318 We3lH & W@ (Disk Performance Parameters)

#2d1 2129 (Latency Time)—¢ie 4l 2134 98 HHY 2 f5iaa 99a o & &1 8121 s (Data block)
s 3du feafa | 99 (Rotate) F fet &% {e/ge ¥ (Read/Write Head) & 3% = 31 91

i 2129 (Seek Time)—Hiw 2158 (Seek Time) T8 T € {5 ¥9a ¥ T/t 7S (Read/Write
Head) 379+ a0 frafa & s&td %1 2121 s (Data Block) f518 3% (Track) 379an faeiet (Cylinder)
F #=1 ¥ 39 2F (Track) H9a faeist (Cylinder) & 3% FW 371 WU

mm(TramferTime)—mmﬁw%mﬁ@awwmqﬂmﬂ%ﬁﬁ
At 8 S 2

UEA 2189 (Access Time)—UF0E 2130, e 20, S 2129 a9 G0 2159 & 4 & aua aa e
Access time = Seek Time + Latency Time + Transfer Time mE N
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Solved Papers

SECOND SEMESTER

= 3FEgEa -1l (Common)

- 3wgan Mifaat-1l (Common)

- aif¥a! (Civil, Mechanical)

-3 1371l (Mechanical)

- 3FRA A=Ay (Mechanical)

- difes aifadt vd dga gt (Civil)

- 5@ aitye! vd ffde gSifRafar (Electrical)

- difes Rif3at (Electrical)

= BT (Electrical)

- 3ga Ft@t-1 (Electronics)

- $WHe f3a1g¥ (Electronics)

- 3t 3175 30 ovs g 3300 (CS, IT)
= FeomiTsar U3 e (CS, IT)

= Concepts of Programming Using-C (CS, IT)

FOURTH SEMESTER

= Communication Skills-Il (Common)

= g1ga gt (Civil)

= foard aftmaifa (Civil)

= Fa&-| (Civil)

~ yaftr Bpe & fogia v sl (Civil)
* 33 #&0 (Common)

* Wrarte 03 var FEm (Mechanical)
* @ia gatfraftn vd aradia (Mechanical)
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¥ Head Office : E-11, Janak Puri, Ajanta Colony, Near Aan
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~ B 438 R v et
= QUTERYT 3Naas (Mechanical) ecm“-

“ mﬁg;;:ﬁuﬁﬁm U4 FZ1 (Electrical)
~  §T87 Ud 3MTOFL| (Electrica)

= dYa wfth & TR0 vd Ao (Electrical)

= wiith a7 gan=arn (Electrical)

~ 3UsREae getag -aw U2 gresgad (Electronics:
= Jead fibeex va grafies @ (Electronics) |
~ fiRiiva 3t Fgfdem tfaftn (Electronics)
= gelagIaw 391 U AU (Electronics)

= rRfeT fawew (C.S. &I.T))

= eIy Mom< e (C.S. & I.T)

-~ Jotae NRF<s W vg T (C.S. & 1.T)

= $-Hmd o3 f3forea wrdbicn (C.S. & 1.T)

SIXTH SEMESTER

* HIAT |a&T v qeaiaA (Civil)

= TWTT G131 & 3fHsea= (Civil)

= fomfor yaer, ag€rarar (Civil)

= JqHI0T AR (Mechanical)

= Ftafies gfaRa (Mechanical)

= 7Y &5 vd #9199 g=1 (Mechanical)

= { o7 Y 7el= U3 AW (Mechanical)
= 3 Fott & I9anT (Electrical)

= 3 IUBRUN BT TR, HR&T0T U A (Elect .z

- f&sme=1 317 vd HmwE-Il (Electrical)

- :Fgaaﬁa mgghﬁuﬁn (Electronics)

- vos Uwes fawew (Electronics)

* AR U3 HiaEe SRIHeeH e (Electronics!
= gusficae #90 vos w=x0 daevd=< (C.S. &1 T)

* FRE FGRT (C.S. & 1.T))
= 3aegitT AiTe T3S ey (C.S. & LT,

A9 | A fEm T @ R oy dfen aw fawg-anol gatua S 0 R 3 ®
I0E ford warew vd que feter @ 80 fed ot ar-fare ¥ o 9R-en -
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