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Note: Attempt all Sections. In case of any missing data; choose suitably.

SECTION A
1. Attempt all questions in brief. 02x7=14
Q Question CO | Level
no.
a. | What are the primary functions of an operating system? 1 K2
TR Rieent & P 1 o 82
b. | A system has 3 processors and 5 programs ready for execution. In how many | 2 K3

ways can the processors be assigned to the programs assuming each processor
executes one program at a time?

Wsystemﬁmm%aﬁTSWﬁW(execution)$mW%l afe udd
TRIR T 99T H T gt U Auanfd &1 7, df TReR) & U & fore fsam
Tl F 3irdfed foar S Tebdi 82

c. | What is the difference between a process and a program? 2 K2
Process 31 Program ¥ &1 3{aR g?

d. | In a Producer-Consumer system, the buffer size is 4. If Producer produces 6 | 3 K3
items and Consumer consumes 3, find the number of items in the buffer at the
end.

'Ga) IACH-IUHIGdT JOIeit (Producer-Consumer system) H IB BT 3MHR

(size) 4 ©l UG JAEGH (Producer) 6 items ITF HIAT & SR JUHIKI

(Consumer) 3 items JUHRT HRl % ar 3id H 9B H fhaHt items ST?

e. | A process executes the following code: 2 K3

fork();

fork();

fork();

How many processes are created in total, including the original?

Tdh Process fFafaRag ois fAfea (executes) Bl %:

fork();

fork();

fork();

T Ufehar Afgd Hd fdbdnl Processes CRIERIIRIIE

f. | List three components stored in a PCB. 2 K1

PCB ® TUfgd I Ui &I Yl 8T

g. | What is the purpose of a page replacement algorithm? 4 K2

Page replacement TANRGH &l G%{Qq R 77
SECTION B

2. Attempt any three of the following: 07x3=21

a. | Explain the process concept in detail with its states and state transition diagram. | 2 K2
Process SAYRUT Bl ITB! ARSI 3R TR HHHU SR (state transition)
& 1Y fIwR 3 9Hemsu
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b. | Consider the set of processes with arrival time (in milliseconds). CPU burst | 2 K3
time (in milliseconds), and priority (0 is the highest priority) shown below.
None of the processes have I/O burst time.
Process Arrival Time Burst Time Priority
Pl 0 11 2
P2 5 28 0
P3 12 2 3
P3 2 10 1
P5 9 16 4
Draw the Gantt chart and find average waiting time using preemptive priority
scheduling algorithm.
{35 rferedT H fU T Processes & 3MTHA THY (Fciibs H), CPU S IHY
(Frefiidhs H) quT UrifiedT (0 Fared UTufierd 8) G AR & | fast oft ufosar o
/0 I IHI T8l B
Process Arrival Time Burst Time Priority
Pl 0 11 2
P2 5 28 0
P3 12 2 3
P3 2 10 1
P5 9 4
Preemptive priority scheduling Wﬂ?ﬁ DI B'CI'Cﬁ"T PP T e ERIEN 3R
A Ycilal TH J1d Hifor |
c. | Compare and contrast FCFS, SJF, and Round Robin scheduling.algorithms. 2
FCFS, SJF 3R 38 e scheduling TENREH &I T BT 3R 39 &9
3[R WY Hiferu|
d. | In optimal page replacement algorithm, information about all future page | 4
references is available to the operating system (OS). A modification of the
optimal page replacement algorithm is as follows:
The OS correctly predicts only up to next 4 page references (including the
current page) at the time of allocating a'frame to a page. A process accesses the
pages in the following order of page numbers:
1,3,2,4,2,3,1,2,4,3, 1, 4.
If the system has three memory frames that are initially empty, find the number
of page faults that will occur during execution of the process.
IHoTd Ul replacement TAENMeH §, TRET Rer (0s) & It vidwy & oo
el ) TP U A 31 59 TR $T U YRI5 THR B
0S B! fbdll U &1 1A STafed HRd THY aadH Usl Gfgd dhadl 3FTd 4 ol HaHT
&1 G&l BRI 8l 81 Th process HAfiRad w8 & UST &) TR Hal o;
1,3,2,4,2,3,1,2,4,3,1,41
gfe Rew & 9 A9RT %A € off URY & Jreft §, o process%ﬁW%ﬁ?ﬁ
% fba Ul Biee 17, J1d Hifore|
e.
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SECTION C
3. Attempt any one part of the following: 07x1=07
a. | Discuss the differences between Batch, Interactive, and Time Sharing |2 K2

Operatmg Systems with real-world applications.

3R A AT TR Rew & 19 3idk IR I=f HIfST 9uT 370
Wsﬂmﬁmﬁmﬂ%ﬂmml

b. | Two semaphores S1 and S2 are both initialized to 1. Process P1 executes | 3 K3
wait(S1); wait(S2); and P2 executes wait(S2); wait(S1);. Explain how a
deadlock may occur and under what sequence.

3 YATHR S1 3R S2 TFl &I URMS A 1 81 Process P1 Fufeiad wa #
feorfea Eﬁ?ﬁ %: wait(S1); wait(S2); 3R Process P2 IBLIIE ﬁ?ﬁ %’: wait(S2);
wait(S1); | THSSU fob fhg UPR SSdie 8l Tohdl & 3R {59 A & gl ghal ol

4. Attempt any one part of the following: 07x1=07

a. | Define the Critical Section Problem and list the conditions that a solution must | 3 K2
satisfy.
forfeara Ja=m I &1 TR ST 3R 9 A IaT S8 ST JHIUH
R 31 1T

b. | A system shares 9 tape drives.~The current allocation and maximum | 3 K3

requirement of tape drives for three processes are shown below:

Process Current Maximum
Allocation Requirement
Pl 3 7
P2 1 6
P3 3 5

Which of the following best describes current state of the system? Explain.
1. Safe, Deadlocked
2. Safe, Not Deadlocked
3. Not Safe, Deadlocked
4. Not Safe, Not deadlocked
Wsystemﬁﬁﬂ@%‘dwmmﬁ%l I ufoharaett & U ¢U $12d &1 aadH

3Mde 3R ifiaH sazaedr Fafeiad difere & 7 &
Process Current Maximum
Allocation Requirement
P1 3 7
P2 1 6
3

NEEIEY

1. Safe, Deadlocked
2. Safe, Not Deadlocked

P3 5
g ¥ -1 [dbdd system & Id0H FRUfT &1 T8 3Bt IRE il &2
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3. Not Safe, Deadlocked
4. Not Safe, Not deadlocked
5. Attempt any one part of the following: 07x1=07
a. | Discuss the limitations of Dekker’s and Peterson’s solutions when applied to | 3 K2

modern multiprocessor architectures.

YH AT STfhcdaR TR AR 8 TR SFHR 3R YT & JHTYUMT B!
T (limitations) Wﬁfﬁﬁlﬁl

b. | Explain file directories and dlrectory structures in operating systems. 5 K2
TR e # BTed SRR IR SHRTes] WRa1si & g0esu|

6. Attempt any one part of the following: 07x1=07

a. | Discuss multiprogramming with variable partitions and how it improves | 4 K2

memory utilization.

Variable partitions & Y Ao U R =i W 3R g f5g ypR AARY
SUANT ! SR &1 5, AU

b. | Consider a disk queue with requests for. I/O to blocks on cylinders | 4 K3
47,38,121,191,87,11, 92, 10. The C-LOOK scheduling algorithm is used. The
head is initially at cylinder number 63, moving towards larger cylinder numbers
on its servicing pass. The cylinders are numbered from 0 to 199. Calculate the
total head movement (in cylinders) required to service these requests.

&% HAR (disk queue) T RfdER 47, 38, 121, 191, 87, 11, 92, 10 WR KPP
forg 170 3R f3T MW §1 C-LOOK scheduling T@MREH &1 IUTNT foram 14T g |
TS URY ¥ Rfefer Team 63 W MR 30t a1 Uy H 3 fyfefsy 7Rl &t 3R
9¢ 3§13 R &t T 0 § 199 0 21 37 3Rl Y Jarh R P 2
gadc (Rifdexi #) &t T Fifom|

7. Attempt any one part of the following: 07x1=07

a. | Consider a demand paging memory management system with 32-bit logical | 4 K3
address, 20-bit physical address, and page size of 2048 bytes. Assuming that the
memory is byte addressable, what is the maximum number of entries in the
page table?

32-fye A& d address, 20-fde ffoT@@ address 3R 2048 T3 U MHR
aral feAre UfShT AART Ueed system TR [daR HifoT | A Tiforg fr TART drge
addressable §1 US e8| 3ifUbdH fa-T UfAfPAT (entries) 81 Tabdt &7

b. | Discuss RAID 0, RAID 1, and RAID"5 in detail. 5 K2
RAID 0, RAID 1 3R RAID 5 & &R, fa%R J Taf Fifor|
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