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1 Define Operating System. What is the purpose of a system call in an operating system?
Explain" [1*3]
Explain why exo-kernel doesn't require re-mapping of resources? Is layered structwe of
operating system is better than monolithic structure? Explain. [2=4j
Explain Context Switching with an example. Consider the following set of processes with
length of the burst time given in millisecond. [2+g]

An"ival Time

J

6-"

S/ith the given information, draw the Gantt Chart and calculate the average waiting

time(AWT), average turnaround time (ATAT), CPU Utilization and throughput forthe

i) Round Robin (RR) (Quantum Time:2)

ii) Ilighest Response Ratio Next (IIRRN)

4. What is Critical Section Froblem? Explain. IIow can solve "Prod*cer Consumer
problem" using Semaphore? Explain along with pseudocode. 

{2+6}
what is nemand paging? consider the following page reference strings;
2,3,4,2,7,3,7,5,4,3,1,5. Find hcw many page faults occur according to OpTtrMAL, LRU
(least rece.ntly used) and LFU (least frequently used) page replacement aigorithm
assuming 3-page frarnes. [1+6]
Describe F-ile System for operating system. S&y are output files for the printer n6rmaily
spooled on disk betbre being printed? Explain ho*'RAID levei 1 does differ from RAID
level0. 

{4+Z+Z}
Explain about Prograrnmed VO. Consider a disk queue having 200 cylinders ftom 0 to
199 with requests for Vo to blocks on cylinders are 23, gg, 132, 42,and 1gT. Assurne
disk head initially at 100 and a seek takes 5ms/cylinder. How much seek is needed for
FCFS, SSTF, SCAN, and LOOK disk arm scheduling algorithms? [2+g]
What are the necessary conditions for deadlock? Consider a system with five processes
p0 through p4 and tfuee resource types A, B and c. Resource A has 5 instances, B has 5
instances, and type C has 4 instances. Suppose at time t = 0, following snapshot has been .

taken.
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Process Allocation Maximum
Claim

A ft C A B C
PO 0 J 1 3 J 1

irl 3 a I 4 2 1

?2 I 0 I 1 1
1

P3 0 0 0 ẑ 2 0
,t ,, 0 0 o I 0 CI

Let the avaiiable number of resources be given by available veetors as (1, 0, 1). k the
system in safa$tate? If yes, then write the safe sequence. [2+8]

9. Desuibe how'Access Control List is used. What are the roles of System Administrator for
change management?

10. Write short notes on:

a) Frotection Domain
b) Compaction and Coalescing
c) Belady's Anomaly

[3 +s]

[3x3]
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Subject: - Operating System (EX 652)

,/ CandiCates are required ta give their answers in their or,,r n ords as far as practicable.
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{ Assume suituhle data i,l-necessctry.

1. What is an Operating system? Explainthe statemerrt "operaiing systeln acts as aBroker
betrveen hardware and appiication program". [1] 4]

7-. Erplain vr{r,v Exc ken:el doesnot require Re-mapping cf resoruces? Is layered structure of
cperating system is better than monolithic structure? Explain. 12'+31

3. Wirat information does a process r-.onl"!ol block erontain? \\rrite the rliiference betrveen
tilead anil process" t5]

4. ConsitJer fbllorving se1 olprocess witlt givcn anival and C1'{-l burst timc

Process

__q__
i
A

Calcuiate the average waiting time for each of process for non-primitive shcrlest job first
(SJF) and Round Robin Scheduling Algorithms with quantum size 4. t5l

5. What is race condition and Mutuai Exclusion? Explain how Sleep Q and Wakeup 0
solution is better than busy waiting solution for critical section problem. [2+3]

6. Horv semaphore is used in process synchronization? Ilo you think semaphore is best

solution for producer consumer problem? Explain using it in producer consumer problern. I5l

7. Differentiate between internai and extematr fragmentation? Suppose that we have memory
of 1000 KB with 5 paditions af size i50 KB, 200 KB, 250 KB, 100 KB, and 300 KB.
Where the processes A and B of size 1 75 KB and 125 KII will be loaded, if ,ve used Best-

Fit and Worst-Fit strategy? ts:l

8. Explain the types of Network Attacks. What is ACL? Why 'HASI{' function is called
Message Digestor? t5l

9. Whal is file attribute? List the File System perfornmnce indicator. Explain the file
allocation methods with its advantages and disadvantages" Aiso suggest which file
organization teciuique is most apptopriate for "tape storage". [1 +2+6+ 1 I

10. \\hat is DldA? Expiain ho:v I/O talies place through DMA? Supposc the head of a

rnoving head disk B,ith 20C tracks, numbcred 0 to 199 is crurer:1i,v serving arequest at

tracks i43 anci has finished a request a1 track 125. The queue it requests is kept in '.he
FIFO order 25" 17, 119, 197. 194- i5, i82, 115, 183. \!hat is the tctai movement needcd

to satisfl, il'rese requests f or the fcrilowing disk-scheduling algc;rithn-rs? [10]

1i. I{ow unsafe state differs lrom deadicck state'i Consider following initial siate and identify
rvhethci'requested resource is and granted or denies tbr the given cases. t5I

Process IIas Max
A 2 6

B I 5

C 2 J
't-\
U 3 I

13

Free Resource:2

Arrival 'l'ime Br.r:"si l-irae
PO
u'l 6

P2 4

P3 6 20



a) \\,'hat wiltr happen if process A request 1 Resource?
b) What will happen if prccess D r.equest 1 Resource?

12. what is deadlock prevention? Explain deadiock preyertion techliques.

13. \\hat are the strirtcgies 1br memorl'nianagement? Consider the follcr.ving page-relbrence
string I,2, ,4),1,5,6.2,1 ,2,3,7,6,3,2,1 ,2,-i,6. i-Iow manv page faults wou1c1 occur fol LRU
and FIFO rcplacemcnt algoritlur: assuming 4 frarnes?

14. Wirat is group polic,u'-? What can we do with AWK? Explain.

I5l

t{1t'l

i5J
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1. !/hat is the role of system call in an operating systern? Write down the major tlifterences
betti"een follorving types o1. operating system.

a) Batch sysiem
b) interactive sysiem
c) Realtinte system
ri) Time sharing sysien

Stale 5- State process rnodel . From tbe gir.en followine in

Priicess Burst Time prioiitv

Pt 10 3

Pz 1 1

P: L 3

P+ 1 4

p-( 2 2

n
L" fbrmation:

[2+8]

[2+8]

i

Assume the processes arrived in the order pr, p2, p:, p+ and p5 a1l time 0, prioritl, I as
highest and 4 as lowest.

a) Draw the gantt chart
b) Calculate average w'aiting time and average turnaround time for tfue follov;ing

schedu!ing algorittrm.
(i) Round robin (quantum= I )
(ii) priority preemptive
(iii) preemptive SJF
(iv) FCFS

What is critical section problem? Why must the executing the critical section be
mutually exclusive? Describe how race condition occurs in producer- consumer problem
and use semaphore to solve it. 12+2+6)
Define page fault and demand paging, Consider Iogical address spaces of eight pages of
1024 words, each mapprd onto a physical memcry of 32 frames then, 14+6]a) How many bits are in logical address and physical address?

b) How paging rvill be done?

What is the role of ille system? How can files be Implemented? List any three of them
with advantagcs and disadvantages ofeach. 12+6)

uords as fur as prai

t=tBRARYI



6. R'hat are the principles of L/O software? Suppose that a disk drive has i00 cyiinders,
numbered 0 to 99" The drive is eurrently serving s yequest at cylinder 43 and previou.,
request was at cylinder 25. TIie queue of pending request, in FIF0 crder
is:$6, 70, 13,74,48 ,9,2?,50, 30 [2+6]
Produce the schedules to satisfy all the pending requests for each of the tbllawing disk
scheduling algorithms: 1. FCFS 2. C-SCAN S. SSff,

7. 1y{te four conditions for deadlock. Consider the foll

aU.

9.

Let the available number of rescurces be given by avaiiable vectors ar (3,3,2). Use
Bankers algorithm to claim thai the s1'stem is in safb siate and shorv the safe sequence.

Describe, hou'access ccntroi list is used? What are the rcles of systern adminisrrator fci
change managemeni?

\\irite short notes cn (Any Two):
i.t Public i:ey crjYptography
ii) Resc,.uee allocation graph
iii) Process Vs thread

[2+t5]

[4+4]

[2^4)

***

I owt 01 a m:

Process

Aliocatioi"r Itlaximurrr Ciairn

A B A B C
Po 0 I CI 5 -1

Ilr 2 0 0 a
-) I I

Dr 3 n I 0 2
ft3

r)
L 1I I z 2 2

F+ 0 ti 2 4 3
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What do you mean by Systern call in Operation System? Justify how does OS function asManager. 
i4l

What do you mean by Shell? Discuss about Microkemel and Monolithic structuring rryith
their advantages and disadvantages. 

t4]

better

[1+3]

1.

a Difference between process and thread. Explain horv multi threading provide
solution than single threading solution.

4. Consider the following set of process, with the iength of the CpU burst time and arrivai
time given in millisecond,

t6l
Process Arrival Time Burst Time

PO 0 )
P1 ^ 6
P2 4 4
P3 6 5
P4 8 2

5.

7.

Draw Gantt chart illustrating RR (quantum = 2) and highest rank rario nexr (HRN)
scheduling' Also find average waiting time and average tur-n around time for each of the
algorithm.

How does a'race condition'arrive in IPC? Explain the 'sleeping Barber'problem. When
such problem happen in system? write a solution using any typ. of yorioun technilue
with pseudocode example. '- 

[2+2+6]
What is associalive memory and thrashing? Write the difference betrveen coalescing andcompaction. 

[l+1+2]

]vhat is Demand paging? consider the following page reference strings; 2, 3, 4,2, 1, , 3 ,,1 ,5" 4,3, l, 5. Find how many page fault occur according to oprrual, lnu iteastrecently used) and LFU (least frequently used) page replacement algorithm assuming 3
page frames 

[l+5]
Define file system and list out some attributes of file. Differentiatc between relative and
absolute pathnames. 

t3+3]
lVhat are the disadvantages of Programmed I/O? Suppose that a disk has 200 tracks,
numbered from 0 to 199. The read I wriie head of arive is curently serving a request at
track i43, and has just finished tlte requr:i at track 125. The queue of pendlng request in
FIFO order is:

86, 147, 91, 177,94, 160, 102, l?5, 130

Suppose seek takes 1Oms per cyli;,.ir:r mci,trJ. Starting from the current head position,
what is the total distance that the disk amr moves to satisfi; all the pending request, for
FCFS, SSTF, C-SCAN and C-LOOK algorithm? Also calcuiate seek ii.,-,. n.id"d to serve
these request for each algorithm. 

[2+gl

a

9.

?uaii P,;i : irii ri lfffi --- i-rffi." i

Reqular



l0 Explain in detail how you can detect deadlock in operating system. Consider a system
u'ith 5 processes P0 through P.l and three resources type A, B and C. Resources A ha^s 7
instances, B has 2 and C has 6 ins"iances. at time CI we have foliowiug Sate:

Process

P()

P]
P2

P3

P4

[3+7]

a) Is the state safe? Ifso, show the safe execution ofthe processes-
b) Suppose P2 makes additional request of (1,0, 1,0), what will be the effoct of this

request to the system?

11. Explain the types of Network
Message Digester?

12. Write shcrt notes on:

a) Semaphores
b) UNIX File System

Attacks? Vihat is ACL? Why 'HASH, fimction is called

12+2+21

[2x5]

Request
A B C
0 0 0
2 0 2
0 n 0
I 0 0
0 0 2

Ailocation

s
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a) Define Operating system. Explain OS as resource manager.
b) Disouss &e properties of batch system and real time system.

[1+3,]
t4I

Differentiate between process and thread. a) Consider the following set of pmcesses,

arrival time and the lenglh of CPU burst time given in millisecond as betrow:

Prccesses Arival tirne Burst time
A 0 J

B 1 5

\- 4 4

D 6 2

i) Draw Gantt ehart illushating the execution of these procsses using FCFS, SRTN and RR
(Quantum : 2) scheduling.

ii) Wbat is the waiting time and Turnaround time of each process for each of the scheduling

algorithm?

3. List some differences between inlemal fragmentation and external fragmentation, Define virtual
memory and explain how it is achieved by demand paging. [2+2+41

4. Define page fault. Why you need page replacement algorithros? How many page fault occurs

for foliowing given reference string for three page frames: 7,0,1,2,0,3,A,4,2,3,0,3 for

i) Least Recently tlsed page replacement algorithm.
ii) First in First Out page replacement algorithm
iii)Optimal Page Replacement algorithm [2+6]

5. Define directory and file pattr. Explain I node approach of Iile implementation with its
advantages and disadvantages. [2+6]

6. What dc you mean by disk arm scheduling? Explain shortest seek first and elevator algorithm

with their advanthges and limitations. [2+6]

7. lYhat do you mean by criticat region problem? What requirements should be met by its
solution? Explain Peterson's solution to avoid race condition. 12+2+41

Define deadlock. What are the conditions for resource deadlock? Exptain some methods for

[1+2+5]recovering from deadlocks.

What are the security problems assoeiated with OS? Explain ACt with its use .in security.

t2+6I

i0. List out some. system administation tasks in OS. Describe the roles aad responsibilities of
system uA*irrirtrut* with example of each adminisaative task you listed' 12+6]

*:t(*

with
[2+EI

8.

9.
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a) What is an Operating system? Explainthe functions of Operating System. tt+31

b) What is System Call? Explain the Monolithic and layered Architecture of operating

system. Explain which architecture is better among them and why? [1+2+1]

2. Define Process and Threads. consider the following set of processes, with arrival time and

the length of CPU burst time given in millisecond as below:

Processes Anival time Burst time
A 0 3

B I 6
C 4 4

D 6 2

E 7 3

a) Draw Gantt chart illustrating the execution of these processes using FCFS, SRTN and

RR (Quantam = 3) scheduling.
b) Whgt is the waiting time and Tumaround time of each process for each of the

scheduling algorithm?

Compare and contrast between monitor and semaphore. Write for solving Dining
Philosophers' Problem using any one technique at the pseudocode level iUustation [4+4]

How DMA (Direct Memory Access) increases the system consistency? Suppose a disk
drive with 150 cylinder numbered from 0-149. The drive is currently serving a request at

35. The queue of pending request is 98, 103, 38, 122, 10, 128, 65,75. Starting from the

current head position, Cglculate the lotal head moment (in cylinder) that the disk rm
moves to satisry a[ the pending request for SSF, SCAN and LOOK Disk Arm Scheduling
Algorithm. L2+6)

5. Prepare a comparative note on the followings; [4x3]
a) Virtual memory management using Paging versus Segmentation
bi File implementation using 'Linked list Allocation with Table' versus l-node
c) Spooling versus Deadline Scheduling

6. What is Indefinite postponemerrt? Is it different than dead lock? Write a brief comparisou
Consider a $ystem with 5 concurrent processes (P1, P2, P3, P4, P5) and four resource
types ( Rl, Rz, R:, &) and their maximum availability are (6, 4, 5,3) respectively.
Allocation table and Maximurn claim table are as follows: [4+S]

I2+4+4)

J,it.r:

.t\ I Rz R3 R4
p, 2 U I I
Pz I I 0 0

Pr I i I 0
P+ I 0 I 0
Ps 0 I 0 1

Allocation

Rr Dr\2 Rl &
Pr 3

,) I 1

Pz I 2 0 2
Pr 1 I J 0
P+ J 2 I 0
Ps 2 I 0 I

MaximumClaim

Is the system state safe? Ifso show the safe execution ofthe processes.

Exam. Regular '

Level BE Fuli Marks 80

Programme BCT Pass Marks ?,

Year / Part III/il Time 3 hrs.

Subject: - Operating System Gr 656)

.]!



7. a) What are the security issues associated with OS? Discuss them. t4l
b) Describe the roles and responsibilities of system administrator, t4l

8. What is a 'File System' in any OS? What are the major operations required in any file?
How it is different with'Directory'? [2+2+2]

9. Write short notes on: [2x4]
a) Demand paging
b) Virfual machine
c) USB Storage
d) Protection matrix
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Differentiate bstween UO bound process and CPU bound process? ttrhat is proc€ss

scheduling? Why do we need thread? [2+3+3]

Define process in OS and explain possible states. Consider the following set of processes,

with thi length of the CPU burst time in millisecond. The processes are assumed to have

arived in the order Pl, PZ,P3, P4, P5 all at time 0. [Lowest Number being Highest

Prioriryl
Process Burst Tirne Priority
PI 10 3

P2 I 1

P3 2 5

P4 I 4

P5 5 2

Draw Gantt chart illustrating priority and RR (quantum = U scheduling. Also find

average waitingtime and average turn-around time for each of the algorithms'

3. Consider a disk qusue with requests for I/O to blocks on cylinders 23,89, 132,42, 187 -

Assurne disk head initially at iOO and a seek takes dmlsec/cylinder. How much seek is

needed for FCFS, SSF and SCAN disk arm scheduling algorithrns. t8l

tBl

Explain inode approach of file system

disadvantages.

implementation with its advantages and

l8l

7.

8.

What are the differences bet*een fixed partitioning and variable partitioning system of
memory for multiprogramrning? [3+5]

Given reference to the following pages hy a program:

0,9,0, 1,8, 1,8 3,8,7,1,2,8,2,7,8,2,2,&,3

How many page faults will occur if the program has 4 frames for Optimal Page

Replacement al gorithm?

Explain private and public key used in asymmetric cryptography' What is'the use of
ACL? [5+3]

What is critical section problem? Why must the executing the critical section be mutually

exclusive? Describe how semaphore can be used to solve the critical section problem- 12+2+47

What is the significance of system administration? Describe the role and responsibilities

of system adiinistrator to keep ihe system updated and efficient. Explain with an

example. [3+5]



9. Consider a system lvith 5 concurent processes (P0,P1,P2,P3,P4) and 4 resources types
(R081,R2,R3). The number of instances of each resources type in the system are G,4,4,2
respectiYely. Allocation table and Itrlaximum claim table are asfollows: I4+4J

Allocation

a) Calculate Need matrix as per Banker's algorithm.
b) Is the state safe? Ifso, showthe safe execulion ofthe processes

10. \Vrite short notes: l2x4l
i) Thrashing
ii) Shell programming

***

Maximum claim

RO RI R2 R3
PO 2 0 1 I
P1 I I 0 0

,P2 I I 0 0
P3 I 0 I 0
P4 0 1 0 I

RO R1 R2 R3
PO J ? 1 I
P1 I 2 0 2.

P2 I I 2 0
P3 J 2 I 0
P4 z I 0 I


































