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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

SHTRFET Ren & 3o 1 1 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?

WsystemﬁSm%@?SWﬁW(execution)$mW%l e gd®
TRIR Ue 994G H T & U Fsa1fed Sra1 €, o URIRRI &1 Uil & fore faram
Rt | 3rrdfed fpa S T 32

c. | What is the difference between a process and a program? 2 K2
Process 3R Program o &7 3fcR 87

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.

Udh JATGH-IUHTGT JuTeit (Producer-Consumer system) H IR BT AR

(size) 4 %’I gfe IdGH (Producer) 6 items 3dd hdl % 3R IuHiar

(Consumer) 3 items JUHIT Bl % dr sid # W H fohaH! items STIT?

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

fork();

fork();

fork();

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

Udh Process fFufaRag ois fAeafea (executes) Hal %:

fork();

fork();

fork();

od Ufhar Ifgd Dd fdat Processes @Fﬂ'sc GTﬁTﬂ?

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

PCB T IIRRd o uca! Bt gl a3}

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

Page replacement Q?"ﬁﬁ?ﬁ Gl 3%{-‘31 ol %’?
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 SfAYRUN B ITDT GRS SR AR HHAU 3R (state transition)
& Iy faIR 4 SesU B |

l|Page



Subject Code: BCS401

‘H Printed Page: 2 of 4

Paper id: 252773 Roll No:
BTECH
(SEM 1V) THEORY EXAMINATION 2024-25
OPERATING SYSTEM
TIME: 3 HRS M.MARKS: 70
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 1/0 burst time.

Process Arrival Time Burst Time Priority
P1 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.

g aifereT & AT T Processes & 3MTHA IHT (el s #), CPU S 97
(iR s H) auT wufiesdr (0 Tt wUfied 8) TR AR 3| fodt ot ufsear &

/0 9% JHY 81 B

Process

Arrival Time

Burst Time

Priority

P1

0

11

2

P2

5

28

P3

12

2

P3

2

10

P5

9

16

0
3
1
4

Preemptive priority scheduling TANREH &1 IUANT o Tic dIc §18u 3R
3TRAd rell&fl §HY 1 I

Compare and contrast FCFS, SJF, and Round Robin scheduling algorithms.
FCFS, SJF 3R IS e scheduling TENREH & @ HifoT 3R 3% o

3R WY B

In optimal page replacement algorithm, information about all future page
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.

Gﬁ[@ﬂﬂ Ul replacement Qﬁ'ﬁﬁ?ﬁ[ ff, SR ey (0OS) & g4t Hfaw & o9
el & THER Iuas gl 8| 39 TENRGH &1 Uh JMIT 7 59 UDR B:
0S @I frdt U I ThA 3MTdfed Hd THY adH U Afed pad 3T 4 Ul JgHf
&1 Gel BRI 8l 81 TP process AT HH & IS &) TR 3l o
1,3,2,4,2,3,1,2,4,3,1, 4
aﬁﬁ?ﬂﬁ?ﬂ?ﬁﬁ%%ﬁﬂﬂ”ﬁ@ﬁ%?ﬁ process%ﬁ'@'ﬁ?%iﬁm
% fha USl Biee i, I1d PO
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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

Operating Systems with real-world applications.

o9, 3exfaed SR TIeH TR TR ey & sia 3R R T BITo adl 376
IRl St H ST P! Iaexvl Aigd TS|

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 AR S1 3R S2 gl Bt URMYS AN 1 81 Process P1 Fafaf@d wa #
fefeq @Fﬂ %: wait(S1); wait(S2); 3R Process P2 feorfea Eﬁ?ﬂ %: wait(S2);
wait(S1); | FHSTSU o frd PR SSdle 8l bl § 3R fhd »H H 8l Ipar g

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.
fpfera Yo THET BT URYHING FHIHT 3R T T4 9d13U S 3THT IHUH
CREZSIEIRY

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
P1 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
TH system T 9 U I15d W13M U od 81 i ufehansit & e 20 g139 1 adam
3frded 3R it SMaRadhal REfiRed difie § & 7S o

1. Safe, Deadlocked
2. Safe, Not Deadlocked

stem @1 IaAM RUMT B I8 =S dRE <TaT 82

Process Current Maximum
Allocation Requirement
Pl 3 7
P2 1 6
P3 3 5
g ¥ § - fdew sy
BEEIEY
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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.

YTH A TIRR STfhedaR TR AR 8 TR SFHR 3R YT & JHTYUM! 1
e (limitations) Wﬂﬂfﬁﬁl’ql

b. | Explain file directories and dlrectory structures in operating systems. 5 K2
STORFET R & pigd SrRaet 3R SRt Wa-1sil & g9y

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 & T1 AT TR == iU 3R I8 frdg gpR AR
ST &1 SR Sl 8, THesy|

b. | Consider a disk queue with requests for /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, movingtowards 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 RAfIER 47, 38, 121, 191, 87, 11, 92, 10 WR Al &
forT 170 3R 3T MW §1 C-LOOK scheduling Tiiken &1 SudnT fbar Tt &
BS URY ¥ Rfefer Tem 63 TR 8 3R 30t a1 Uy H 8 Ryfefer Fari &t 3R
9¢ 81 31 RiRis @) J= 0 9 199 d% 21 37 Y Y Va1 T BA 28
Hgadc (RifdeRi ®) &t T Sifom|

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-f3e QA& d address, 20-fde fBfoTHa address iR 2048 EIER PERCICIN
aral f&are ofSiT AaRT gded system R-{GR Siforg| @9 i i 40! age
addressable %’I U5l oad | M ad foan qﬁ@?ﬁ (entries) HESESl %"?

b. | Discuss RAID 0, RAID 1, and RAID.5 in detail. 5 K2
RAID 0, RAID 1 3R RAID 5 & ¥R & fawR & ==if wifor|
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