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Pl %

Note: (@)All questions are compulsory.

(O)Marks are indicateqd against each question in square brackets,

(c) The candidate is allowed to make Suitable numeric assumptions wheregér equired for
solving problems ' &

Q1. Consider the following table of arriv
given Time Quantum = 2,

{a) Draw a Gantt chart.

(b)Calculate average waiting time

{c} Calculate average turnaroun

Q2. Consider three processg?s*, all a
Each Process spends the first 20%

the last 10%of time doifig /0 g4
A 'Zr/@ )

{ v;yfg at time zero, with total execution time of 10, 20 and 30 units,

of éxecution time doing 1/0, next 70 % time doing Computation, and

» Write a program code for
ides a starvation free solution. [COq)[2+41=03 Marks)

[COg)[1+1+1=03 Marks}]
1} Mutual Exclusion
2) Progress
3} Bounded Waiting
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/* Process P1 *f \ /* Process P2 *f
while (true) while (true)
{ {
wantsl = true; wants2 = true;
while {wants2 == true); while {wants ==true};
J* Critical Section */ . J* Critical Section */
wantsi=false; wants2 = false;
} }
L /* Remainder Section */ /* Remainder Section */

55& -

Q5{a). Suppose we want to synchronize two concurrent processes P and Q using binary semaphores with
initialization S=1and T=0. The code for the processesP and Qis shown below. Synchronization
statements can be inserted only at points W, X, Y, and Z. Which of the synchronization statements
among Wait(5), Wait{T}, Signal(S}, and Signal(T} best fit at W, X, Y, and Z to ensure that the output string
never contains a substring of the form 01n0 and 10n1 where n is odd? [Cp4][03 Marks]

Process P ProcessQ %

while(1K 7 white({ S

W Y: §%%

print '0’; g

print‘0’;

X

}

Q5(b). Is Spinlock harmful or useful in a system? nComment. [coalfo2 Marks]

T

Q6. Describe the protocols that preveqt% “&fi?ﬁf%r-wait i.e. If these protocols are used then the circular-
tipecr

wait condition cannot hold. Also Eggw & a%g T?:ﬁ&?’\ematical proof for it. [cos] (03 Marks]
Q7{a). Consider the followihg snapsho{'of a system: {cos] [03 Marks]
%s:v @t%f Max Available
%W\ D ABCD ABCD
@ff,gg‘f;@ﬁgou 0012 1520
A Pl 1000 1750
W P2 1354 2356
S N P8 0832 0652
W, e P4 0014 0656

Answe?’the following questions using the Banker’s algorithm:
1) Whatisthe content of the matrix Need?
2) Isthe systemina safe state?
3) Ifarequest from processP1 arrives for (0,4,2,0), can the request be granted immediately?

Q7(b). in the context of recovering from deadlock using resource preemption, what are the three
challenges that must be dealt with? [co5] (01 Mark]
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