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Question 1
1. What is a semaphore ? Give pseudo code describing the permissible
operations on a semaphore.
(9 points)
2. Describe the mutual exclusion problem. What is a critical section?
(8 points)
3. How can semaphores be used to solve the mutual exclusion problem ?
(7 points)
4. Define appropriate semaphores and add semaphore operations to the following
code to give a correct solution to the Milk Problem:
if (No_Milk)
{
Buy_Milk()
}
(9 points)
Question 2
1. Describe memory management and justify its importance in
multiprogramming systems in terms of CPU utilization
(9 points)
2. Define the issues involved in memory organization and describe the different
solutions to allocation in memory
(8 points)
3. Describe, using separate diagrams, the techniques of paging and segmentation
(16 points)
Question 3
1. Define the possible states in which a process may be in
(8 points)
2. What information is contained in a Process Control Block
(9 points)
3. Explain the concept of a Child and Parent Process
(7 points)
4. Describe the permissible operations on a process. Draw a process state

diagram showing how a process may change state.
(9 points)
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Question 4
1. Why is security such an important issue in operating systems?
(10 points)
2. Using diagrams with actors called Alice, Bob and Carol, describe four
potential security attacks that Carol can perform on Alice and Bob’s
communication ?
(8 points)
3. Describe the importance of user authentication and describe how you
would identify a user in an operating system
(15 points)
Question 5
1. Why is multiprogramming so dependent on process scheduling and what
advantages does it provide?
(9 points)
2. Describe what tasks the Long-term, Medium-term and Short-term
scheduler performs in process scheduling
(7 points)
3. Why would you use preemptive scheduling ?
(7 points)
4. Briefly describe five Scheduling Algorithms
(10 points)
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