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Question 1 [20 points] Select the most appropriate answer for each of the following:

1. Assume we have three process P1 (CPU burst 45 ms), P2 (CPU burst 12 ms) and P3 (CPU burst 50 ms). If round robin scheduling algorithm with time quantum of 55 ms is used then the average waiting time will be less than the average waiting time if the same processes are executed using first come first serve scheduling algorithm

a. True

b. False

2. Assume that there are 4 process in the in the system (running or ready to run). If round robin scheduling algorithm with a time quantum of 15 ms is used, then a waiting process will not wait more than ____


[2 points]
a. 34 ms

b. 45 ms

c. 15 ms

d. 60 ms

3. Assume we have four process P1 (CPU burst 45 ms), P2 (CPU burst 12 ms), P3 (CPU burst 50 ms) and P4 (time quantum 20 ms). What should be appropriate time quantum for round robin scheduling?

a. <=12 ms
b. between 45 and 50 ms

c. More than 50 ms

d. None of the above

4. In which of the following scheduling algorithms, starvation is possible?

a. Round robin

b. First come first serve

c. Multi-level queue scheduling

d. All of the above

5. If two independent processes P1 and P2 are running in the system. Can we have a race condition?

a. Yes

b. No

6. Assume there are two cooperating processes that use a shared memory segment. You use an algorithm for mutual exclusion. When you analyzed the algorithm, you found that it is possible that both processes wait at the same time to enter in their critical section. Which condition has not been satisfied by the algorithm?

a. Mutual exclusion

b. Progress

c. Bounded wait

d. All of the above
7. Which of the following is a correct definition of wait operation on a semaphore s?  




[2 points]
a. { s++; }

b. { while (s<=0); s--; }

c. { while (s>0); s++; }

d. { while (s >0); s--; }

8. Which of the following is a consumable resource?

a. CPU

b. File

c. Signal

d. All of the above

9. Which of the following types of resources can create a deadlock?

a. Shared

b. Consumable

c. Reusable

d. All of the above

10. Assume there are two process P1 and P2, and two resources R1 and R2 in the system. If resource R1 is given to process P1 and P1 is requesting for resource R2 and process P2 has been given resource R2. Will there be a deadlock?

a. Yes

b. No

11. If you use the following algorithm to deal with the deadlock: When a process starts it requests for all the resources it needs. The process does not start execution until all the requested resources are allocated to it. What condition did you denied in this algorithm to prevent a deadlock?
a. Mutual Exclusion

b. Hold and Wait

c. No Preemption

12. If a system is in an unsafe state then some processes are definitely deadlocked?

a. True

b. False

13. We compiled a program written in C. The compiled program contains all the library functions you need. You executed that program many times on the same computer. Each time the program was loaded into different part of the memory by the loaded. What type of loader your system has:

a. Absolute loader
b. Relocatable

c. Dynamic

14. Which hardware device is used to map logical addresses into physical addresses?

a. Overlays

b. Memory management unit

c. Address translator

d. Page table

15. Assume that you have written a program that contains a main function and two more functions F1 and F2. F1 makes a call to F2 and returns some result to F1. Can overlays be used in this program?

a. Yes

b. No

16. If a system uses a 16 bit logical address and the page size is 256 bytes then what can be maximum size of a process?

[3 points]

________________

Question 2 [20 points]
Assume that we have processes P1 through P4 and resource types R1 (5
 instances), R2 (2 instances), R3 (6 instances), and R4 (5 instances). State snapshot at time T0 is as follows:

	Process
	Allocation
	Max
	Available

	
	R1 R2 R3 R4
	R1 R2 R3 R4
	R1 R2 R3 R4

	P1
	1    0   2   1
	 1    1   2   1
	 0   0   2   1 

	P2
	2    0   1   1
	 2    2  2    1
	

	P3
	1    1   0   1
	 2    1   3   1
	

	P4
	1    1   1   1
	 1    1   2   2
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


1. What is the need matrix? Write your answer in the table below.
	Process
	Need

R1    R2    R3    R4

	P1
	

	P2
	

	P3
	

	P4
	


2. Use Banker’s algorithm to find out whether the above state is SAFE of not. You MUST show all your work in the last column (available) of table 1 given above. If the above state is a safe state, write the safe sequence; otherwise explain why the above state is not a safe state.
3. If process P2 requests for (0,0,2,0), will this request granted? Explain your answer.

4. If process P3 requests for (1,0,2,0), will this request granted? Explain your answer.

Question 3 [3+7 points]
1. Which variables should you declare as shared variable for algorithm 3 for mutual exclusion as discussed in the class? Declare and initialize them properly.

2. Consider the following two cooperating processes. One of the processes is given below. The shared variable are x, and y.

int main(){

int m,n,i;

/* get shared memory and attach it to your process. 

  Ptr points to the shared memory */

printf(“Enter the value of n”);

scanf(“%d”,&n);

ptr->x=1;
i=1;

n=5;
while(i<n) {

m=i;
ptr->x++

m=ptr->x+m;
ptr->y=m+1;
i++;

}
Printf(“The job is done!!!!”);

}

Write the above program using semaphore for mutual exclusion. Assume the semaphore S1 is already declared and initialized to 1. To get the credit, you MUST use the appropriate semaphore operations at the most suitable position in your code.
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