Tl Neoof Quesnions — 8] [Total No of Printed Pages - §

Roll No
IT-501 (GS)
B.Tech., V Semester

Examination, November 2022
Grading System (GS)

Operating System

Time : Three Hours
QMaximum Marks : 70

Note: i) Attempt any five questi ﬁﬁ\
fas= ofa mesti = E@m
i) Al questions carry@qual marks.
aft gell & Col |
i1) In case of anydoubt or dispute the English version
question should be treated as final.
et Hft v & Wee areran Rare & AR 3 aish
& TeF ) 3l AT SR

1 Explain how protection is provided for the hardware
resources by the operating system? 7
e % 5 STRfeT Riven gr adaes Sanest % ferg
WReT H] weH it vt 7
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 is
86,1470,913,1774, 48,1509, 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 dick < '
P ’ wing disk scheduling

b)

3
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o eifere b g 3% g13d & 0 8 4999 % 5000 Ryste
3| ziza adu A RydER 143 W ARY AR W@ B, alx
figen SR RYeTsY 125 R AT FIFO ST&R 7 #fRa smRiy
& FaAR 86,1470,913,1774 €, 948,1509, 1022,1750,130
adar o IR |} g6 ava g, Fr=rfoRed f3ws degfem
e & J ueie & g R3vn amt il sffa s
A ¥ o ot g (R ) e 82

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

G -Ta AsYfer H, 3 wibaal H gHaT & a9
AR & 3Ad 9 TG AT 81 SHBT SR AT

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

T 6 AR ar ueflan iR Ry e 9 @R
& FAravgEan T4 7

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

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

TestandSet() P29 &1 IyalT veF HeHIRER TaER0T
wait() 3R signal() FATHR FATT B AN A=Y &1 adtasT
R wnus & man aa gdflan seffa s wifgw
AR F AV B F 1Y pscudo s fwfaa w3
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cation Graph for the following
request for a resource X,
ests for a resource Y. Both the resources
d they are al located to the requesting
process. At time t where t;>t, both the processes are
still holding the resources, however process Pl reque;;:
for Y which is held by P2, process P2 reql.h.ast for X he
ck? If there is a deadlock

by P1. Will there be a deadlo ?
d?scuss the four necessary conditions for deadlock, e]s;

justify there is no deadlock.

Er=iferiaa aRewd & T
aHa IR ¢ GET X &

Construct a Resource A llo

scenario. At time 't* Process P1

process P2 requ
are available an

%ﬁaﬂ%wﬁﬁwaﬁ%
largﬂuas‘r#mﬁlﬂaﬁm@
i i o) et &war 2l a1
e e § SRR SR e et s 2 e
srafea fran TaT g1 T ¢ R STE t,>t, S afrard 3rft
ﬁmﬁmﬁzﬁﬁiaﬁﬁvaaﬁmmagﬂu
£ wfsm B¢ ST P2 gR T & St g1 P1 SN
armaﬁxas%qumgﬁuaﬁmﬁmaﬁrmaﬁéwﬁﬂu
W?Eﬁﬂﬁﬁuﬁﬁnﬁuﬁmmmmw
aﬂiaﬁlm?ﬂéﬂﬁiﬂuﬁ@%ﬂﬂaﬂﬁ‘lﬂ%aﬁl
Assume the fnllowhg processes arrive for execution at

the time indicated and also mention with the length of the
CPU-burst time given in milliseconds. 7

ar o R P=feRya wira] Aiffe g ) Freaes & g
agadht ¥ ok fireliids 3 Ry 1w cpU-favsie w7 H
sar$ & | H Sgvg Sl 2
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Priority | Amival time ( n;;‘

Job Burst time (mMs]

Pl 6 2 ! 0
P2 2 2 ' ] |
P3 3 4 1 !
P4 I 1 | 2 j
Ps | 2 . 3 2

Give a Gantt chant illustrating the execution of these
processes using FCFS, Round Robin (quantum = 1), and
Prionity (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 time? Discuss.

FCFS, Round Robin (quantum = 1) 3R mraiR& (shfea
ik 79 fAfRa) an 90 s 31 uitkanal & P &t
gatd aren v fie w3 SudEe degfem genfem § |
we & fore altwa wedten |y aitr aitaa efsmas awa
& o aw| B - e gm e staa gdan
w7y 31 el av)

What is the difference between local and global page
allocation? What are their respective advantages and
disadvantages? 3
g 3R fae 0F maes & 9 a3 iR 87 I
AT HIE2 AR JHEE 91 §7?

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
T 3 W B T & 10 RIS I 2t v > Wy
e WM WM H gorm B BT oRRUfR § s
1 Ed Ao @ dgaR 27
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Consider the following page reference string:
Erryfiga O T e @ AR FN |
23,7632, 1. 2.3.6

How many page faults would occur for the following page

i four,
replacement algonithm, assuming one, tWo three,

y that all the frames are
e, Sl ven frames” Assume .
e ¢ will all cost

pty. SO your first unique page

1.2.3.4.2, 1.5 6.2, 1,

initially em
one fault each

1) LRU replacement K\Q\Q
1) FIFO replacement s

9
iii) Opumal replaccm{g@ .
@, A, @, TR, %Emﬁmﬁsnmégq, g8
Wﬂ@ﬁﬂuﬁﬁwﬁmﬁ%waﬁ?mﬁﬁf
F’ﬁﬂﬁmﬁwﬁi.wﬁvmﬁﬁyﬁmwﬁ
e ) @ A gl

Find out the effective memory-access time with an 80%
hit ratio and the following access times: TLB access time:
20ns; Memory access time: 100ns. 3
80% f%aa:imﬁaﬂqﬁm%ﬁaﬂqa%ﬂmaimm
TR -wady 8y &1 9d1 dmg: TLB Ay TI3H: 20ns;
AN 1T g9 100ms.
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Consider a paging system W ith the page table stored i,
memory. 1f 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 is
the effective memory reference time? (Assume that
finding a pager table entry in the associative registers
takes zero time, if the entry is there? 7

ﬂnﬁﬁﬁm@ammz}amﬂﬁﬂﬁaﬁqﬂﬁaﬁam
o2 eyt ded A 200 A bz @ €, A guiRRT wf
Ft A frern @9 oA 27 afd gn W IRl A
ied &, site gt <R A el gs it A B 75
sferera avar e 2, @) e i wed smm a2 7 (A
S s geanh PR § dor arferer wfafe @em § g
|qg oren &, afe wfafe 27

Om a system with paging, a process cannot access memaory

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

it not? p
G @ A 9gT B IgEfy & w27 W a4l @
anfae an 3¢t g Tifgu ?

Which file-allocation method would you use for a system
whose main task 1s database management? Why? 7
mmm%maﬁm—mﬁmwm
i Foraa g ol TreRE wauE 87 a1 7
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When a file 1s removed, the blocks it occupics are slljrlny:li
placed back omo the free list. Can you see any pmd ::hat
with this? If so, how would you overcome them a.nh:l A
problems, 1f any, would now exist and how would ¥ v
resolve these?

sz F1 Fget g & e 2, a‘rsﬂéﬁg
s § e gt J 9 [ Al el T s
W%mé?ﬁma,mmﬁﬁqyfzm
#17 @ wuwand, afk 1 & e s a1
U A 7

Explamn the indexed and Iijnk
Disctmmcadwmagc&'nand
=2ave R fFas HIEd
fafirdt & a3 3R
Give an example f&
opcrating system

le allocation methods.
antages in those methods.4
a7 s @ AR ST
et HIFATI

application that could bem?:ﬂt frocrg
pport for random access to index

i 3
files. https://www.rgpv anl ine.com _
@@@aﬂﬁﬂwéaﬂa@ﬁamﬁmﬁ
m*mmmmﬂﬁmam&
Some file system allows disk storage to be allocated at
different levels of granulanty. For mnstance, a file system
could allocate 4KB 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

75 wrsd e R wier a1 IR & R TR
Sfe F 6 AR & §1 IR B O, O B
e 4KB 3P R & T 4KB i a1 316 512 915
S @1 o A IoT et § 7 5 GRT o Fel
3 2 qE - FEUH o § aan W a7 @ 7
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How long does it take to load 64 Kbyte
disk whose average seek time is 10msec, rotation time ;
20msec and track holds 32 Kbytes. Calculate time $he °
page size is 2 Kbyte and also when Page size is 4 Kp "
Assume that pages are spread around the disk and ng t}:,,e-
pages are on the same cylinder. 2'

f&=r | 64 freianse T B AT D F gy

e @ Rrwee sita @ wng 10msec g, qﬂqx
20msec %Gﬁ?ﬁﬁ32ﬁﬁﬁiﬁaiﬁmglmiﬁlmaﬁ
mqsamzﬁroﬂme@aﬂ?mqaam
4ﬁﬁwgg@1qﬁﬁﬁags%w$aﬁaﬂ?%§qgam
@ g Refer o) 2 gs T4 §)

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

muaaﬁwﬁ%%wﬁnéamemmaﬂuﬁ:m;
o g #

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

The starting position for the arm is track 100. Calculate

the number of tracks crossed when th i
_ fi
algorithms are used © following

1)  First Come First Serve
11} Shortest Seek First

1i) The elevator algorithm starting in the direction

3 & i arfe AR e 100 21 Pt qeniRem @
mﬁﬁmaﬁﬂfﬁmﬁﬂ?ﬁﬁﬁﬁmdﬁwﬁl
i) B B |9

i) #eve die w |

iii) ferre ceiRem fRen 4 o/ 2 a1 2y

36 o ok o

k requests are
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