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2, Atten
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ny four ¢ ucstions of the following: l
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T \ __ P Questions Marks i co
a nffc::t the svr?lu '_:’f'ﬂ Time Q‘_lanlum" i the Round Robin scheduling algorithm? Explain how its size can T
YSiem's overall performance, Consider five provesses Ploto PS armived at same time. They hav 5 L

;sll::::ntrcii Ir:]mn-mg ?:mrc :8‘4..1"},5 nnd-3 seq:nnd.s rC“FCE!i.E'L'!}'- Their Priorities are .2' l,‘3, 4,and 5 respectively with

\& Rghest priority. Find the average wumaround time and average waning time for Round Robin(1q=4)
and priority scheduling algorithm. '
b [What is a Process Control Block (PCB)? Explain its structure and the role it plays in process management| g 2
Describe the coneept of a "Context Switeh.” How does the OS perform a context switch when a process is \
suspended or resumed?
Explain the role of the kernel in an operating system. What s a reentrant kernel in an operating system? What
C [is a microkernel, and how does it differ from a monolithic kernel? What sre the advantages and disadvantages| 3 1
of monalithic kermels over microkermels?

Draw process states transition diagram. Explain cach transition among them in details with neat dingram. l 5 \ 3
s 2

[Differentiate between preemptive and non- precmptive scheduling. Solve following by SIF preemptive and|
non-preemptive. Consider five processes 'l to P'S with their arrival times 3, 1, 4. 0. 2 and burst times 1, 4, 2
6, 3 respt. Draw Gantt Chart, average waiting time and average turnaround time. Which one is better us pe

average tumaround time?
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Nete: Attempt all sections. 17 require any missing data, then choose suitably.

L. Attempt any four questions of the faltowing; Sy g
Q. Questions - Marks | 01 ]
No.

!
g | Consider five processes P) to PS arrived at same time, They have estimated nmning < ) ' |
time 102,68 and 4 seconds respectively,  Their Priorities are 3254 and | ‘ J J
respectively with S being highest priority, Find the average turnaround lime and (|
average waiting time for Round Robin(tq=3) and priority scheduling alyorithm. J I
b Considera system with 5 processes and 3 resource types iind al time Tathe following snapshot of ) 2 (!
fhe svsiem has been taken:
| aLLocaTeD MAXIMUM AVAILABDLE '
Frocess Rl R2 B3 14 R2 Rl Rl R2 &
1D
L » A ! 2 a | 3 3 ] I 0
P2 2 1 s 3 2 2 =
Pl 4 0 i o 0 1 s
P4 | 2 1 7 5 3
| 0 I 2 11 d 3
a. Determine the total amount of resources of each type. .
b. Compute the nesd matrix. \
c. Determine il the state is safe or not using Banker's algorithm.
d. Would the P1 <3,3,1> request be granted in the current state?
. [Freiain io detail sbout the Mulliuser Systems and Mulithreaded Systems. - : ,
4 [Praw process states transition diagram. Explain each transition smong them in details with neat s v
diarram
¢ [Piffercatiate berween preemptive and non- preemplive scheduling. Solve following by SIF 5 I
preemplive and non-preemptive. Draw Gantt Chart average waiting time and average lumaround
time. Which one is better as per average turnaround time?
! Process Arrival Time Burst Time
| Pi 0.0 8 |
P2 04 4 |
P3 1.0 ! ll
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') Explain Peterson’s solution for achieving mutual exclusion
2) What is semaphore? Find the output of the following code
Suppose we want (o synchronize two concurrent processes I

and Q using binary semaphores S1 and S2. The code for the
processes P and Q is shown below.

P Q

Wait(S1); ' Wait(82);
Wait(S2): Wait(S1);
Critical Section Critical Section
Signal(S1); Signal (S2);
Signal(S2): Signal S1);

3) Explain Readers &writers problem with its solution.

4) Consider five memory partitions of size 100 KB. 500 KB.
200 KB, 450 KB and 600 KB in same order. IT sequence of
requests for blocks of size 212 KB, 417 KB. 112 KB and
426 KB in same order. then which of the algorithm among
first fit, best fit, worst fit makes efficient use of memory?

5) Calculate page faults for (LRU, FIFO, OPT) for following
sequences where page frame is three.
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(1) Deline dendlock. tlow docy dendlock nvaldance differ Trm demtingk grevention’

write deadlock nvuldunce nlgortlin,

(Ol
Sapshiol of o sysiein [s given i
' Allopentlon Munx Avnilu!:h-

AB C Al C AlCG
Il 002 00 [0 Z
I 100 200
P 135 | 37
"3 63 2 4 2
I'd 143 ] 57

Uslng banket's algorithm answer the following questiom;

(iy What fs the content of the malrix need?

(ily  Whether the systent Iy In sale stale or nol,
processes (o complete.

(ili) 1 process P2 request [oor reworcen (O00,2), can the reque

pranted?
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i =32 B =180 KB, C = 130 KB,
i cesses of size A = 230 KB, .
- ordcggreﬁazazlglglliﬁgrc[:r:ilﬂcr) is 10 be allocated. How processcf’:;c placed in first
Eﬁbﬁtﬂ fit v:fors! fit. Calculate internal as well as external fragmentation.

i ' it help in the
(b) Describe the working of the Demand Paging mechanism. How does it help

efficient utilization of memory? oR

e faults would occur for the following replacement algorithms,
:I-Iscs:tnr?nagn :;1525 page frames? All the frames are initially empty, page reference string 1s
as: 4,7,6,1,7,6,1.2.7.2,6,1,2
(i) FIFO page replacement
(i) LRU page replacement
(iii) OPTIMAL page replacement

Q4. Answer ALL parts.

(@) (i) Definc critical sections? Write key requirements that zny solution to the critical
section problem must satisfy.
(ii) What is the main objective of process synchironization in a multi-process system?
(b) Explain how semaphore provide solution of Readers writers problem.
OR
(i) Explain binary semaphores with the help of suitable example.

(ii) The follewing two functions Pl and "2 that share a variahle B with an initia)
value of 2 execute concurrently.
PLC) P2( ) {
C=B-1I; D=2*B;
B=2*C; B=D-1;
} }

Find the number of distine1 values that B can possibly take after the execution .

Q5. Answer ALL parts.

(2)  Define file allocation in the coniext of a
allocation methods with a

n operating system. Describe the types of file
(b)  What is disk scheduling?

suitable diagram.
Explain the C-SCAN scheduling by giving an example

OR '
The disk queue in the re uest for i i
B89 Ko q rinput output to block on cylinders
Currently the head is a 100. Total i

; 2 i

movement for the followin il s, (0

disk ; e ¥
FCFS, SSTF, SCAN and Coscany " " 21E0rithms:

199).Compute the total head
C-SCAN.
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Note: Anempt All Questions. All Qaestion corry eqiiial marks.

Answer ALL pans, Marks
Define operating system. List various services provided by an opérating system and explain 5

m(‘lh*a-m in bricf,
efine Multiprogramming and Multitasking, 5
Explain about the dual mode aperation in OS with a neat block diagram, 5
OR
What are the types of System calls? List any four-process management system call.
(d) E?:'-FIHII‘I the layered approach of operating system, also mention its advantages and 5
disadvantages
OoRn
xplain Operating System as resources manager
~ Answer ALL pans.
(1) BEfine critical sections? What are the requiremenis that a solulion to the critical section 10
rablem must satisfy?
(1) Deline process synchronization and explain Peterson solution algorithms
&)’ Explain dinning philesopher problem. Explain its solution with semaphore 1o
OR
{1) Explain binary semaphores. Explainproducer consumer problem using acimaphore.
(1) Suppose we want 1o synchronize' Twoo enncurrent processes P and O using binery
sernaphores 51 and S2. The code for the processes P and Q is shown below-

P Q

While (1) t{mm:m
’f'-r'ni.'.[s ); Wait (S2);

Wait (S2); Wait(s1),
Critical Section Critical Section.
Signal(S1); Signal (S1):
Signal (52); ?Ignﬂl (S2)
}

Find the output of the above code.

3. JAnswer ALL pants. e
? i) Define pmz:ss and specify the possible states of a process with diagram 10
/:i:'; Explain the working of different type of process schedulers.

. | | UR - - &

f.a!sulate average waiting lime and average tumaround time if quantum slice is 3 unit in RR

w.teduling as given helow, Compare it with SJF.

AT BT
Pl 5 4
2 4 6
r3 3 K
Z] 1 9
Ps 2 2
6 3

P&
M

VA A TP A o ]



Printed pages: 02

fine deadlock, What are the conditions for deadlock? Explain deadlock detection wilh
efine .
y several instances of 8 resources lype.

OR
Snnpshot of & system |5 given as
ﬁllm(l?li -ﬂr@: Available
AR CD ABRCD ABCoD
Po L U 0 2 'S 20
" o oo I'7 50
"2 I 3 5 4 2156
r3 U6 32 06 5 2
™M 00 1 4 0656

Hslng hamker'n-alguriu:m Baswer the follow; Ng quesiions:
) Whoiis e conten of the mayriy need?

(i) Whother the aysiem is insaft siage or notf? Il s1ate is safe, how it js Possible for a))
Iy gy completo.

f;l'lj I1 process py Fequest for resoyrces (0.4.2,0, can the fequest be immedl'atelj Eranted?

.f.}-l'. Atrswer ALL parts,

(n) aplain e dm?:mucc-_lmmn iNternal and exlerna)
- /.:uml'.fnl it Piageingg ey managemen fechniguey

s on
Frows TSN Y fyafien, aF s iy F5K, 16K, IR, 285K 0K, 401

Sfse 12K, 2K, JSK, 200 4 tei i
hivy ¢ ‘wenling Infeennd s

fragmentation, How fragmentation js I

are availahje. The Processes of
oyt | gy PRXesses an. Placed jn fipgy fit, best fit, worst
welf as exlernal frnmw:ntnlfun.

— Onn shiniple PAEING sysiom with 2424 bytes nl'p'hy:lc.nr
Uy s

Memary, 255 <3 of logical adg 0
“® BN % page slzg of 2%10 bytes, how ry pog Ofical nddress I

many bits gre in logical addressy
on

How many page fauliy would oeeur for the following replacemeny 5

Igorithms, 8S3UMing three
Miga lrames? Al the framey nre initknlf : &

¥ €mply, page referenca siring iz g

Tt 1, z.&.s.u.d.:.:.‘n.s.z. 12,0,1,7,0,1
(y 1Mro Page replacement

Iy

iy L mge replacamen) e

fhily OPTIMAL Page replacemeny; 9

QN Answer ALL pars,

ANLT1)inc uny 4l contlguons, Linked, ang Indexed [ije ui'!nca_tiun-sch-cm:s. Which aliocation 10

seliciie wil) mindiize flye MMaunt of spuce Fequired in dlrtcmry'SIruciur: and why?

0on
The disk quigue in the resires| for fnpy futput to block on eylinders
U3, 1D, 3, 119, 1,121, 62 64
L'l.ll'lﬂ'rllljl the hewd Is 50, Compute the tatal head inovement for the following ik
Sehedullng mljgens iyt s
FCI'H, 8879 YECAN and U-SCAN.

{h) What jig the diMorent e orpenlsalionyg Deseribe heeest mechanlsm ol cach, o

I¥ES 40y _avici gy 021

ﬂ‘
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Subject Code: KCS-401 Roll No.:
B.TECH.
(SEM 1V) EVEN SEMESTER EXAMINATION 2022-23

OPERATING SYSTEMS
[TIME: 3 hrs.]

[Max. Marks: 100]
Note: Attempt All Questions. All Question carry equal marks.

Q1.  Answer ALL parts.

Marks

(a) Define operating system. List various services provided by an operating system and explain 5

them in brief.
(b) Define Multiprogramming and Multitasking. :
(c) Explain about the dual mode operation in OS with a neat block diagram. 3

OR

What are the types of System calls? List any four-process management system-call,

(d) Explain the layered approach of operating system, also mention its advantages and 5

disadvantages

OR
Explain Operating System as resources manager
Q2. Answer ALL parts.
(n) (i) Define critical sections? What are the requirements that a solution to the critical seciion 1
problem must satisfy?
(ii) Define process synchronization and explain Peterson solution algorithms
(b) Explain dinning philosopher problem. Explain its solution with semaphore 10
OR

(i) Explain binary semaphores. Explain producer.consumer problem using semapliore.
(i) Suppose we want to synchronizeé twe concurrent processes P and Q using binary
semaphores S1 and S2. The code for the processes P and Q is shown below-

P Q

While (1) While (1)

{ t

Wait(S1); Wa!l (82);
Wait (S2); Wait (S1);
Critical Section Critical Section
Signal(S1); Signal (S1),
Signal (82); ?1gna| (S2);

}

Find the output of the above code.

Q3. Answer ALL parts.

(ay (i) Define process and specify the possible states of a process with diagram 10
(ii) Explain the working of different type of process schedulers.
OR

Calculate average waiting time and average turnaround time if quantum slice is 3 unit in RR
scheduling as given below. Compare it with SJF.

AT BT
P1 5 4
r2 4 6
P3 3 8
P4 1 9
S 2 2
- £ 2

-
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Define deadlock. What are the conditions for deadlock? Explain deadlock detection with

several instances of a resources type. .
OR
Snapshot of a system is given as
Allocation Max Available
ABCD ABCD ABCD

Po 00 1 2 001 2 I 520

Pi 10 00 1 750

P2 1 3 5 4 2356

P3 06 3 2 06 52

r4 00 1 4 06 56
Using banker's algorithm answer the following questions:
(1) What is the content of the matrix need?
(i) Whether the system is in safe state or not|? If state is safe, how it is possible for all

processes 10 complete.

(iii) If process P1 request for resources (0,4,2,0). can the request be immediately granted?
Answer ALL parts.
Explain the difference between internal and external fragmentation. How fragmentation is 10

handled in Paging memory management technique?

OR
Free memory holes of sizes 15K, 10K, 5K, 25K, 30K, 40K are available. The processes of
size 12K, 2K, 25K, 20K is to be allocaied. Hew processes are placed in first fit, best fit, worsi
fi1? Calculate internal as well as external fragmentation.

On a simple paging system with 2424 bytes of physical memory, 256 pages of logical address 10
Space, and a page size of 210 bytes, how many bits are in logical address?

OR

How many page faults would occur for the following replacement algorithms, assuming three
page frames? All the frames are initially empty, page reference string is as:

701, 2,0,3,0,4,2,3,0,3,2,1,2,0,1,7,0, 1
(i) FIFO page replacement

(1) LRU page replacement

(iii) OPTIMAL page replacement

Answer ALL parts.

Discuss the contiguous, Linked, and Indexed file allocation schemes. Which allocation 10
scheme will minimize the amount of space required in directory structure and why?

OR
The disk queue in the request for input output to block on cylinders
95, 180, 34, 119, 11, 121, 62, 64 o
Currently the head is at 50. Compute the total head movement for the following disk
_scheduling algorithms:
ECFS, SSTF, SCAN and C-SCAN.
/hat are the difTerent file organizations? Describe access mechanism of each. 10

—




