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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 no Question CO | Level
a. | What is the main advantage of the layered approach to system design? 1 K2
R ST & W () EVHI01 1 7 A1 1 52
b. | What is interprocess communication? How can it be implemented? 2 K2

SfeR-Ufshan TR 1 52 T HY AR] foa1 S bl &7
c. | A counting semaphore is initialized to 10. Then 6 P (wait) and 4 V (signal) operations are | 3 K3
performed on this semaphore. What will be the resulting value of the semaphore?

T P JATBR Bl 10 I ARH fHa1 1 81 39 d1¢ 59 JATHBR W 6 P (wait)
3R 4V (signal) TR T T | THTHR 1 {fH A &1 B2

d. | Hlustrate the reason for the convoy effect in process scheduling. 2 K2
TR ASY[TT H Convoy Effect & HRUI HI TY HIfY|

e. | What are the necessary conditions for deadlock in an operating system? 3 K2
TR Red T SSTA(® B! TP Jd 1 572

f. | What is locality of reference in demand paging? 4 K2
fEris OfShT & ddbferd 3ifh Ywmyg (Locality of Reference) Il %‘?

g. | Explain seek time and rotational latency while accessing the disk. o) K2
fSTp TR Hrd I7 b <18H SR el Al Pl FHSY|

SECTION B
2. Attempt any three of the following: 07x3=21
Q no. Question CO | Level
a. The services and functions provided by an operating system can be:divided into two | 1 K2

main categories. Briefly describe the two categories and discuss how they differ.

S{TERTET Riked GRT UaM &1 S aTelt Jarsft 3iR &1l ol & JeT Aor § fquifora
foar S 9T 81 37 qHl Al &1 98U ¥ quiF Sifse T S dig fdR Wy
HIfoTT|

b. Describe the actions taken by a kernel to context-switch-between processes. 2 K2
U9l & ol diede a9 (Context Switch) PR & ol H+dl gRT fhT M ardt
STl BT JUH BT

c. Consider a system consisting of m resources of the same type being shared by n | 3 K3
processes. A process can request or release only one resource at a time. Show that the
system is deadlock free if the following two conditions hold:

i. The maximum need of each process is between one resource and m resources.

ii. The sum of all maximum needs is less than m + n.

T U Red R faaR Sifoie forgd e g R & mIdned, nUfsharsit grT arsn
fhT o1 38 €| U Ulehal T 98T § had T AT BT SFRIY a7 Rl B qabel!
gl %%%@W%ﬁg%r@ﬁamﬁéﬁtm@ﬁwﬁwésﬂ”ﬁ-ﬁ (Deadlock
Free) &:

i. TP Ulpar Bt fYHaH MIHdT U T A AR m JI1eH & a1 gl
ii. g ufchanait &Y HfdhdH MaghdIsi &1 T m + nd HH gl

d. Explain the working of the Translation Lookaside Buffer (TLB) along with the page | 4 K2
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table in address translation, with a neat diagram.
TSY CiaRH H US ¢ad & 1Y THaRM qHeEs g (TLB) & &1 &R Hi
UichdT B! Teh ATH-TAR 3R & A1 TS
e. What are the advantages of using RAID architecture in disk drive? Explain in detail. 5 K2
f&%p g5 § RAID 3fheark & IUUNT b 1 oY &2 fIaR J gaemsu)
SECTION C
3. Attempt any one part of the following: 07x1=07
Q no. Question CO | Level
a. What is the main advantage of the microkemel approach to system design? How do user | 1 K2

programs and system servicss interact in a microkernel architecture?
RieeH fEoTe & Ar8shldd (Microkernel) EVIV T GBI TTH T 82 HIFHIDd
3Mfdeaar B IoR U 3R Red a1t {6y YR TRER {1 (interact) HR 82

b. Discuss the classification of operating systems and provide real-world examples for each K2
type.
TR Rew & Fiffensur R =t ST quT Y&, YR & fog arafas sitas
(Real-world) o 3aIexUT G|
4. Attempt any one part of the following: 07 x1=07
Q no. Question CO | Level
a. Consider the set of processes with arrival time (in milliseconds) and CPU burst time (in | 2 K3

milliseconds) shown below. None of the processes have I/O burst time. Draw the Gantt
chart and calculate the Average Waiting Time and Average Turnaround Time using the
preemptive Shortest Job First (SJF) scheduling algorithm.

Process Arrival Time Brust Time
P1 0 8
P2 1 6
P3 2 9
P4 3 3
4

P5 4
IWRIad &t TS 1T § ST MY Processes P THE W (AR HIFTY, fFh SHTaA
oy (Hrefiebs o) SR cpu s me (refiiebs &) 3w g €1 el o ufthan a1
/0 I TH9 el g1 e I §IsY a1 WUl Widw Sig B (SIF)
THNNET BT ST Y 3T wclterr- g (Average Waiting Time) 3R
E:fGRIGT‘S’W(Average Turnaround'Time) aﬁTI'UHTWI

b. What is a Process Control Block? Explain its role in process management. 2 K2
ORI $eld &iid (Process Control Block) FT 82 W UeeH H T YRS B
HARU
5. Attempt any one part of the following: 07x1=07
Q Question CO | Level
no.
a. | What do you mean by critical section? how semaphore can be used to ensure | 3 K2,K
synchronization in critical section? Each process P; i =1....... 9 is coded as follows: 3
Repeat
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P(mutex){
critical section
¥
V(mutex)
Forever

The code for Py is identical except that it uses V(mutex) in place of P(mutex). What is
the largest number of processes that can be inside the critical section at any moment?
Explain.

WW(CHUC&] Sectlon)a&ﬂqazﬂﬂtlgl?f%? WWJE{W@QW
WW%WW(Semaphore)WWﬁWWW%9
u@?mpl,aal— 19 9d, mwﬁ?ﬁ%ﬂ%l

P10 1T 1S Hl WA 8, Hadl H P (mutex)d RIM RV (mutex)PT IUINT bl
a1 71 forelt +ft T sifian faraeit ufshand forfedra YoM & 3ieR &) Iavd 82

HLARU|
b. | Consider the following snapshot of a system: 3 K3

Allocation Max Available
ABCD ABCD. ABCD

TO 0012 0012 1520

T1 1000 1750

T2 1354 2356

T3 0632 0652

T4 0014 0656

Answer the following questions using the’banker’s algorithm:
i.  What is the content of the matrix Need?
ii.  Is the system in a safe state?
11i. If a request from thread T1 arrives for (0,4,2,0), can the request be granted
immediatel

W%W%@RWWW

W%W(Banker sAlgorlthm)WWW@ﬁHQﬁ$Wm:

i. Needaﬁaﬂﬁwwa‘7

ii. T R RIS ST (Safe State) H 2

iii. A U8 TIGRT (0, 4, 2, 0) FT SFRTY AT &, A FT 3 SFRNY BT e WIDHR o
S ghdl 82 IHIST

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

Q no. Question CO |Level

a. Given five memory partitions of 100 KB, 500 KB, 200 KB, 300 KB, and 600 KB (in | 4 K3
order), how would the first-fit; best-fit, and worst-fit algorithms place processes of 212
KB, 417 KB, 112 KB, and 426 KB (in order)? Which algorithm makes the most efficient
use of memory?

100 KB, 500 KB, 200 KB, 300 KB 3R 600 KB (5" H) & Urg AURY uifde fou mu
81 B -fihe (First-Fit), S%-fe (Best-Fit) 3MR IK-fUhe (Worst-Fit) THTIET 212 KB,
417 KB, 112 KB 3R 426 KB (7 H) & U &1 H A1afed B2 HI9-91 TANRET
TR 7 T HIE SUURT BT 87

b. | Consider the virtual page reference string 4 K3
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1, 2, 3, 4 2, 1, 5 6, 2,1, 2, 3, 7, 6, 3, 2, 1, 2, 3, 6.
on a demand paged virtual memory system running on a computer system that has main
memory size of 4 page frames which are initially empty. How many pages faults will
occur if the program uses: LRU and Optimal Page replacement techniques.

fafiied agsm U Yid R R faaR Sifo:
1,2,3,4,2,1,5,6,2,1,2,3,7,6,3,2,1,2,3,6

% i U adara AUt Red |, St U9 duger Ried R 9d @1 ¢ o g
AR BT SHR 4 U B § SR & URY & |relt 71 afe oo g o Raesie
-] T SUTNT HRT &, af foba U Bleed i:

LRU (Least Recently Used) 3R Optimal Page Replacement qAHID |

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

Q no. Question CO | Level

a. Consider a disk queue with requests for 1/0 to blocks on |5 K3
cylinders 47,38,121,191,87,11,92,10. 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. What is the total head moyvement (in number of cylinders)
incurred while servicing these requests if C-SCAN‘-and C-LOOK disk scheduling
algorithms are used?

o o W foaR sifore fomd 1o & fore fafdisst 47, 38, 121, 191, 87, 11, 92, 10 TR
IRY B fo%w g8 URY # Riftisr W& 63 W 7 3R o= wfaRi fozn & &9
ffeiex AaRi @1 3R 96 @17 | Rifciexl ol ¥=m 0§ 199 I ¢
gfe C-SCAN 3R C-LOOK {3 rsyfei Teiia &1 Iuan foar oe, & 34
SR &) A HRd I Fd 88 Janic (Rifciex! o W o) fara g2
b. Explain the followings in detail: 5 K2
i.  Direct Memory Access

ii.  Interrupt

iii.  Polling
Frafafad &I fowar  IHmsT:
i. STREE HART Qﬂ@ﬂ (Direct Memory Access)
ii. SV (Interrupt)
iii. QST (Polling)
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