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megpEeagre TR HBIRTFE 2. Write your answers legibly; otherwise you will get zero score.
1. (10%) What is multiprogramming?

2. (10%) What is the difference between kernel and user mode? Explain how having two distinct
modes aids in designing an operating system.

3. (10%) What are the major advantage and disadvantage of implementing threads in user space?

4. (10%) Consider the following piece of C code:
void main(){
fork();
fork();
fork();
exit();
b

How many new processes are created upon execution of this program?

5. (10%) Assume that every process runs for a time T before blocking on I/O. A process switch

a formula for the CPU utilization for each of the following:
(8 Q= o

b Q>T

() S<Q<T

d Q=S

(e) Qnearly 0

requires a time S, which is the wasted overhead. For round-robin scheduling with quantum Q, give
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For all the questions, you have to provide justifications for

your answets.

Answers without justifications will not get any credit.

1. Given a system with

3 processes Po~P2

3 resource types: A (9 instances), B (6 instances), and C (5 instances)
Resource allocation snapshot at time to:

Allocation Max Available
A B C A B C A B C
Po 1 1 1 7 4 5 5 3 1
P 2 © © 3 4 2
P2 1 2 3 2 2 3

(2). [Spts] According to Banker’s algorithm, is the system in a safe state? If yes, please give the
process execution sequence that will satisfy the safety criteria. If no, please explain the reason.

(b). [5pts] If P1 would like to request 1 additional instance of resource A, 4 additional instances of
resource B, and 2 additional instances of resource C, can the request be granted according to
Banker’s algorithm? If yes, please give the execution sequence that will satisfy the safety criteria.
If no, please explain the reason.

D. [10pts] Program P will spawn n threads at the beginning of its execution and remain that till the end
of the execution. Assume that you only have the binary executable file of program P (i.e. you don’
have its source code). Please design an experiment to determine the value of n.

3. [10pts] (Continued from question 2) Assume that the hardware platform for running program P has
only n/2 CPU cores. If we upgrade the hardware platform to n CPU cores, what would be expected
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for the execution time of the program?

4. [10pts] Give an example of OS implementation where using interrupt I/O would be the better choice
than using polled I/O. You need to explain why Interrupt IO is the better choice for the example.

5. [10pts] Give an example of OS implementation where using polled 1/O is the better choice than using
interrupt /O. You need to explain why polled I/O is the better choice for the example.
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