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1. Answer each question. Each question is 4 marks
a) What is the difference between starvation and deadlock?
b) Differentiate between a program, a process and a thread?
c) What is busy waiting? Why is it undesirable? What does an OS do to avoid it?
d) Where would it be necessary (i.e. we must, not because it might be convenient) to use message passing for synchronization rather than structures such as semaphores?
2. When using message passing, processes do not need to use synchronization primitives (e.g. monitors, semaphores).  ( 14 marks )
a) Why is this so? ( 4 marks )
b) Given that messaging has this advantage and that messaging can be done using shared memory (rather than a network) as the communication medium, why do we use semaphores and other memory-based synchronization primitives? ( 5 marks ) 
c) Give a realistic example to support your answer. ( 5 marks )
3. What are the differences between a subroutine call and a system call? ( 4 marks )
4. Name four CPU scheduling algorithms discussed in class and where/when is each used? ( 8 marks )
5. In Round Robin Scheduling: long time quantums end up causing jobs to be taken essentially in First-Come-First-Served order. ( 10 marks ) 
a) Agree or disagree? Explain your answer? ( 5 marks )
b) It is best to set the time quantum to be absolutely as short as possible to get maximum usage out of the CPU. Agree or Disagree with this statement, and explain your decision? ( 5 marks )
6. Draw GANTT charts (plots of activity vs. time) for the Round Robin and Priority scheduling strategies for the following jobs (assume larger numbers mean higher priority and that the time quantum is 2): ( 10 marks )



Job
  Arrival Time
     Duration
Priority




 A

0

6
     2




 B

2

4
     5




 C

3

2
     4




 D

7

3               1



What is the average waiting time under each scheme?








Average wait time for round robin is:    ___________________________________








Average wait time for round robin is:    ___________________________________

7. The following solution tries to solve the critical-section problem.( 15 marks )
                    Shared variable:

                       Boolean lock = false; 

                       Pi

do {




while (TestAndSet(lock)) ;





critical section




lock = false;




remainder section



       }
a) Does the solution provided above meet all the requirements that a solution to a critical-section problem must satisfy? Explain your answer?  ( 6 marks )
b) Using semaphores show how to enforce executing statement S2 of process P2 after statement S1 of process P1 and statement S3 of P3 after S2 of P2. (6 marks ) 
c) Briefly explain how monitors are used in enforcing mutual exclusion of processes trying to enter a critical section. ( 3 marks )                                                                 
8. Consider the following system snapshot using the data structures in the Banker’s algorithm, with resources A, B, C, and D, and processes P0 to P4. ( 25 marks )
	
	Allocation
	Maximum
	Available
	Need

	
	A
	B
	C
	D
	A
	B
	C
	D
	A
	B
	C
	D
	A
	B
	C
	D

	
	
	
	
	
	
	
	
	
	
	
	
	 
	
	
	
	

	P0
	2
	0
	0
	1
	4
	3
	1
	2
	
	
	
	
	
	
	
	

	P1
	1
	0
	0
	0
	1
	3
	4
	0
	
	
	
	
	
	
	
	

	P2
	2
	2
	3
	3
	2
	2
	4
	4
	
	
	
	
	
	
	
	

	P3
	0
	5
	3
	2
	1
	5
	4
	2
	
	
	
	
	
	
	
	

	P4
	0
	1
	1
	3
	5
	4
	5
	3
	
	
	
	
	
	
	
	


a. How many resources of each type (A, B, C, D) are there? Explain how you know this. ( 4 marks )
b. Fill in the available vector as well as the current “Need” matrix (above). ( 9 marks )
c. Is the system currently in a safe state? Explain your answer by reference to the system state. Clearly show your work? ( 8 marks )
d. If a request from P4 arrives for additional resources of [
2, 1, 2, 0] can the resources be granted? Explain your answer by reference to the system state. ( 4 marks )
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