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IT-501 (GS)
B.Tech., V Semester
Examination, November 2022

Grading System (GS)
Operating System
Time : Three Hours
Maximum Marks : 70
Note: i) Attempt any five questions.
f&=f ofa wel Y ga Hifdw
11) All questions carry equal marks.
aft 7ot & |F= i E
i1) In case of any doubt or dispute the English version
question should be treated as final.

el woR & Ty srerat g @ R 3 aish T
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1 Explain how protection is provided for the hardware
resources by the operating system? 7

T B 5 TR Rven g1 g st & R
e B wer H v 22

Suppose that a disk drive has 5000 cylinders numbered
0 to 4999. The drive is currently serving a request at
cylinder 143, and the previous request was at cylinder
125. The queue of pending request in the FIFO order 1S
86,1470,913,1774, 948} 509, 1022,1750,130 starting
from the current head position, what is the total distance
(in cylinders) that the disk arm moves 10 satisfy all the

pending requests, for each of the following disk sch ing
_ ; g disk scheduling
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o efifere b g 3% 139 & 0 | 4999 % 5000 Rygies
#1 gr3a o A RidisR 143 W I 9 W@ 3§, o
fgen SR RYeTst 125 R AT FIFO S&R 7 #fed smRiy
) TAR 86,1470,913,1774 8, 948,1509, 1022,1750,13¢
aﬁqﬁaﬁéﬁ%ﬁgﬁaﬁﬂ@,ﬁmﬁaﬁﬁﬁmﬂqﬁﬁ
weRem & A nde & fo e 3 Il fa sl &
@ T H o go ot (R A) @ 7

i) FCFS ii) SSTF

i) SCAN iv) Look

In the round-robin scheduling, new processes are placed
at the end of the queue, rather than at the beginning.
Suggest a reason for this. 3

IES e Asgfem d, 72 wibmail o gH3na &F o
AR & 3a J TG AT 81 SHBT TR AZTI

Explain why wait and signal operations on semaphores
need to be atomic? 4

Y 6 AR a7 weflan iR Ry e 9 @R
& JraaTEm Fa 7

Show how to implement the wait() and signal{) semaphore
operalions in multiprocessor environmenis using the
TestandSet() instruction. The solution should exhibit

minimal busy waiting. Develop pseudo code for
implementing the operations. - 7

TestandSet() P29 1 IyAN HEF HETHIRER gTaER0r
wait() 3R signal() FATHR T B AV A=A &1 Tt
ﬁmlmﬁwaﬁnﬁmmﬁmm:
HETAA &1 AV A F 1Y pscudo #rs fsfaa w3
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ocation Graph for the following
request for a resource X,
ests for a resource Y. Both the resourccs

d they are allocated to the requesting
both the processes are

Construct a Resource A Il

scenario. At time t* Process P1

process P2 requ
are available an

process. At time t where t;>t;
still holding the resources, however process Pl request

for Y which is held by P2, process P2 requ?st for X held
by P1. Will there be a deadlock? If there 1s a deadlock
discuss the four necessary conditions for deadlock, else

justify there is no deadlock.

HHUA Y%%‘Q?Za@?ﬂtﬁaﬁﬂﬁ'ﬁw%lﬁﬂ’f
Wwﬁaﬂ?ﬁmﬁ#mmﬂaﬁw
srafea fror o g1 T R ST t, >ty S Afsrard 3t
ot GeETUAT P U @ @ Bl g Y & [N Pl IRy
B uftsm ¥ o P2 gRI @I @ At 81 P1 SN
st X & fag P2 a@uﬁqﬁmﬁrﬂﬁénﬁﬂu
W?Eﬁﬂ%ﬁu%ﬁﬁﬂﬁmmmmm
=t Tl m_ﬁﬁnﬁﬁuqﬁ@%ﬁaﬂﬁmﬁaaﬁl

Assume the followh'lg processes arrive for execution at

the time indicated and also mention with the length of the
CPU-burst time given in milliseconds. 7
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Pl 6 2 0
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Give a Gantt chant illustrating the execution of these
processes using FCFS, Round Robin (quantum = 1), and
Prionty (Preemptive and Non preemptive).Calculate the
average waiting time and average tumaround time for each
of the above scheduling algorithm. Which algonthm wail
give the minimum average waiting ime? Discuss.

FCFS, Round Robin (quantum = 1) 3R mraiR&A (safea
afiv 79 AfRT) o Igdm aes 391 widsaall & R &t
zat aren v Az ard &1 godew dsgfem wifem § |/
e & foe altwa wedten wwa ailr sitaa etamas awa
& o aw| BT e gm gaan dtga wdan
w7y &) af av

What i-s the difference between local and global page
allocaton? What are their respective advantages and
disadvantages? 3

w3k fae 99 e & g a2 IR 27 I
AT TR AR JHEE a1 22

Compare the segmented paging scheme with the hashed

page table scheme for handling large address spaces.

Under what circumstances is one scheme preferable over
the other? 4

T2 OFH WH B T & A7 29t O = *
ity Of whI & Ay
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C onsider the following page reference string:
R o e T R fraR aR!
23,7632 1. 2.3.6

How many page faults would occur for the following page
ow v pag

i ee, four,
replacement algonithm, assuming one, ™Wo thr

s are
five, six Or seven frames”? Assume that all the frames

first unique pages will all cost

1.2.3.4.2. 1.5 6.2, 1,

initially empty. 50 your
one fault each

i) LRU replacement
i) FIFO replacement
iii) Opumal replacement

@, Q, @, TR, 99, g @1 &1 %9 o g9, F=1 78
g%wmqaﬁﬁvﬂasﬁ—wﬁsﬂ#quzﬁaﬁ?mﬁﬁf
< do s & et 8, SR SRh g e 8T A
ww H @ ned gnft

Find out the effective memory-access lime with an 80%
hit ratio and the following access times: TLB access time:
20ns; Memory access time: 100ns. 3

£0% fe 3T 3R Pr=rferad weds T & Wil ot

3 - el 2TEH &1 9dl e TLB & 21EH: 20ns;
A 8 1E8; 100ns.

IT-501 (GS) o

by

6]

Consider a paging system with the page table stored i
memory. 1{a memory reference takes 200 nano seconds,
how long docs a paged memory reference take? If we add
associative registers, and 75 percent of all page table
references are found in the associative registers, what js
the effective memory reference time? (Assume that
finding a pager table entry in the assocliative registers
takes zero time, if the entry is there? 7

ﬁnﬁﬁﬁw@aﬁmm%ﬂmﬁﬁmﬁxﬁqmﬁaﬁﬁu
aﬁwﬁﬁ?ﬁﬂzmﬁﬁhmﬁi.ﬁmﬂﬁ
dt 3 freen |Ha oAy 27 afs g weant IRl A
e &, site et R A Tt g8 it FA B 75
Sfeyera TR wren 2, & e sy et s e g7 (9
3 B weanh PR § dor arfere wfafe @ 3 g
ang oren &, ofe wfafe 7

Omn a system with paging, a process cannot access memeory

that it does not own, why? How could the opecrating system
allow access to other memory? Why should it or should

it not? h
afm ¥ | U RS W, @ SRR 96 A9 ae T8
ggw Al @ ol S g A 2, @ 2 i R s
FErG a $A Tga A Al & waa @7 b ol @
arfew 1 =g &= Tfgu?

Which file-allocation method would you use for a system
whose main task 1s database management? Why? 7
mﬁiﬁ‘lm%fﬁqﬁmmﬁa—mﬁmﬂﬂm
H FoaT g 1 ST naud 87 #4917
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When a file1s removed, the blocks it occupics are simply
placed back omo the free list. Can you se¢ any problems
with this? If so, how would you overcome them and what
problems, if any, would now exist and how would you

S
resolve these? Fodt AT EATD
& ot 2, a1 3ED - -

m:ﬁﬁgﬁq\?ﬂﬁaﬂﬂmm%i : ;
mwmg?ﬁwa.mmﬁaﬁqaﬁﬁm
aﬂ??ﬁmﬁ.uﬁaﬂié,sﬁdﬁvﬁ:@?ﬁsﬂqaﬁyﬁ
U HE 7

Explain the indexed a:ncfj (I;;::d ﬁtl:g:lslin
iscuss the advantages van
Dlmﬁm I'a.n i i

fAfirat & o9 3R gy &t =l FHfAT)
Give an example foran application that could benefit from

opcrating system support for random access to indexe;i
files. hups:/www.rgpy online.com _
@@mwwe@mmﬁm@
m%mmﬁ%ﬂﬁmmﬂ#%amﬁﬁ@mﬂ%;
Some file system allows disk storage 10 be allocated at
different levels of granularity. For instance, a file system
could allocate 4K B of disk space as a single 4KB block
or as eight 512 byte blocks. How could we take advantage
of the flexibility to improve performance? What
modifications would have to be made to the free-space
management scheme in order to support this feature? 7

3 Fizel Rive e ke 31 IR & R ik
e @ A gl A7 F1 SIE B N, TP 3
q AKB fp wIH @ Ud 4K B =A1d 91 1S 512 913
e @ ot 3 IoT Wt 87 T AT I JEei @
¥ FrQ e —eAH TEUA A1 a1 WY &R B 7

ocatnon methods.
those methods.4
ATV 3
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](;[_-aw long does it take to load 64 Kbyte

isk whose average scek time is 10

Zﬂmsc_c md track holds 32 Kbytes. Calculate ::lr:etlme '

page size 1s 2 Kbyte and also when page size is 4 K:hen
yie,

Assumec that pages are s
pread around the dj
pages are on the same cylinder. ‘skandno two
7

foF s A 64 fareitarme vam @ as 3 & A

g e
méﬁmsﬂﬂa@ammmecg qpf:rm
20msec 8 3R ¥+ 32 frctaTze @@ %nm’ﬁmq:;
m@amzﬁﬁm@e@aﬂ?m%amﬂ
4%@@1%%%%%%%@?% g aik
T @ Ryeler oY 3 gs 7 § =

Give_n a disk with 200 tracks, where trac
received in the following order:

200 ¢ areft uss 3w & I 7
i TS R, TR 8% IR P g

55, 58, 39, 18, 90, 160, 150, 38, 184.

The starting position for the arm is track 100. Calculate

1)  First Come First Serve
11} Shortest Seek First

1ii) The elevator algorithm starting in the directi

‘ 1T an
m%mm@%%lﬂoﬁtﬁﬁmﬁmﬁ
mﬁﬁmaﬁﬂﬁﬂgﬂaﬁﬁﬁﬂmaﬁwﬁl
i) B B R |9
i) eleve He wed|
iii) ferre ceiRem Ren o o 2 <1 2

3o ok

K requests are
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