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Answer all questions

1. a) What are processes? How can you relate a process with the program counter, stack and its data
section? (2+2=4)

b) What is meant by context switching in process management? What are the usual tasks involved in
context switching? (2+2=4)

c) Why are threads called light weight processes? What are the tasks involved in context switching of
threads? (2+2=4)

d) Why do some processes need to communicate with each other? How it is done? (1+2=3)

2. a) What is the difference between preemptive and non-preemptive CPU scheduling? Is it good to

have strict non-preemptive scheduling? Why? (2+3=5)

b) Consider the following set of processes with the length of the CPU-burst time given in

milliseconds:

Process Arrival Time Burst Time

A 8 3
B 3 4

C 6 2

D 0 8
E 5 5

i) Draw a Gantt chart and find the average turnaround time for these processes with Shortest

Remaining Job First preemptive scheduling. (5)

ii) Now assuming that the same processes to have arrived in the order A, B, C, D, E, all at time 0, and

considering that a Round Robin scheme of quantum=3 is in place, find the average turnaround time

with the help of a Gantt chart. (Do not consider the given Arrival Times here) (5)

3. a) Write the Algorithm 3 for two-process Critical Section Problem. In the algorithm, apart from mutual

exclusion and progress requirement, explain how fairness between the two processes is satisfied? (5)

(b) A barbershop consists of a waiting room with n chairs, and the barber room containing the barber

chair. If there are no customers to be served the barber goes to sleep. If customers are available, then

the barber remains busy serving a customer. If a customer enters the shop and all chairs are occupied,

then the customer leaves the shop. If the barber is busy, but the chairs are available, then the customer

sits in one of the free chairs. Any customer, who enters and finds the barber asleep, will wake up the

barber. Write the structure of a program (pseudo code) with semaphores to coordinate the barber and

the customers. (You need not write the whole program) (10)



4. a) Consider the following snapshot of a system:

Process Allocation Max Available

A B C D A B C D A B C D
Pi a a 1 2 a a 1 4 a 1 1 a
P2 1 2 a a 2 3 1 1

P3 3 1 2 4 4 1 5 4

P4 a a 1 3 1 1 1 3
Ps 3 1 2 1 3 2 2 1

(i) is the system safe? (5)

(ii) if two requests, first from process P3 arrives for (1, a, 2, 0) and after that a request from P,
arrives for (0,1, a, 0). Can those requests be granted immediately? Your answer should consider

the overall safety of the system. (5)

b) Consider a virtual memory system implemented by demand paging. Let an average page fault service

time be 20 milliseconds. If the memory access time is 50 nanoseconds, find the allowable page-fault rate

to keep the system degradation around 8%. (5)
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