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Question 1 [27 points]

Select the best answer for the following.

1. In which of the following disk scheduling algorithms, head/arm moves as far as the last request in each direction and then reverses the direction immediately?

a. Scan

b. C-Scan

c. C-Look

d. First come first serve

2. The time disk head takes to move from its current position to the desired cylinder/track is known as:

a. Rotational delay

b. Seek time

c. Wait time

d. None of the above

3. In paging, compaction is required to make all the free pages available at one end of the memory to avoid external fragmentation.
a. True

b. False

4. Which of the following memory allocation technique generally has higher process turnaround time?

a. MVT

b. Pure paging

c. Fixed multiple-partition allocation

d. None of the above

5. Assume a system has total 150 frames. There are three processes having sizes P1=50 pages, P2=75 pages, and P3=80 pages. If proportional memory allocation is used then how many frames will be allocated to process P2?

a. 75

b. 55

c. 95

d. 50

6. Consider an operating system uses LRU algorithm with the help of an 8-bit references-bits. There are 4 pages in the memory and a page is to be replaced to bring a new page. If the pages have the following reference bits, then which page will be selected as a victim?
a. 11000000

b. 00110000

c. 00011111

d. 10000000

7. Which of the following page replace algorithm selects a page for replacement that will not be used for the longest period of time?

a. LRU with stack implementation

b. LFU

c. Optimal

d. MFU

8. Consider we have three free frames. The CPU requires page p2 which is not in the memory. How many page faults will be there in this case?

a. 1
b. 2
c. 3
d. 4
9. When there is a page fault, the process is put in to which state?

a. Blocking

b. Running

c. Ready

d. Any one of the above

10. Data and procedures can be distinguished and separately protected in paging?
a. True

b. False

11. Consider a system uses a 12 bit logical address. The page size is 256 bytes. If the CPU generates the logical address 001100000010, what will be physical address if the page table for the process is as follows:


[2 points]
	P#
	Frame#

	0
	17

	1
	14

	2
	28

	3
	30


a. 1024
b. 258
c. 7682
d. None of above

12. Consider the following segment table for a process:

[2 points]
	Base
	Limit

	1200
	500

	6400
	1024

	2200
	256

	8000
	700


What will be the physical address if logical address (segment#, offset) = (3,700)?

a. 4200

b. 1800
c. 1400
d. None of above

13. How many memory accesses are required for the virtual address (Page#, offset)=(6,231), if the page table entry for page 6 is found in TLB?

a. 0

b. 1

c. 2

d. 3

14. Suppose that an operating system uses fixed-size multiple partitions memory management technique. What type of addressing is required if there is a single ready queue for all the processes and a process is executed in any available partition big enough to hold that process?
a. Static

b. Relocatable

c. Overlays

d. None of the above

15. The function of a linker is to take as input a collection of object modules and produce a load module consisting of an integrated set of programs and data modules to be passed to the loader.

a. True
b. False

16. A short term scheduler is activated whenever

a. A process terminates

b. When a process requires I/O

c. When a process switches from running state to ready state

d. All of the above

17. In a multi-level queuing scheduling, a process is allowed to move from one queue to another.
a. True

b. False

18. Consider an algorithm that allows processes to enter their critical section in a pre-defined order. Which of the following requirements for a critical-section problem could be violated?

a. Mutual exclusion

b. Bounded wait

c. Circular wait
d. Progress

19. Consider we have three processes P1, P2 and P3 and three resources R1, R2, and R3 (one instance of each resource). Will there be a deadlock if the following requests are made: P1: Requests for R1; P2: Requests for R2; P3: Requests for R3; P2: Requests for R1; P2: Releases R2; P1: Requests for R2; P3: Requests for R1.   [2 pts]
a. Yes

b. No

20. Consider a process already has two resources R3 and R5. Now, the process needs R2 as well to complete. It makes the following system calls:

[2 points]
release(R1);

release(R2);

request(R1,R2,R3);

Which of the following conditions has been denied to prevent a deadlock?

a. Mutual exclusion

b. Hold and wait

c. No preemption

d. Circular wait

21. Consider the following set of processes

	Process
	Arrival time
	CPU burst time

	P1
	0.0
	7

	P2
	2.0
	4

	P3
	6.0
	7


What is the average waiting time for process P3 if round-robin scheduling with time quantum 5 ms is used?



[3 points]
a. 4
b. 5

c. 6

d. None of the above

Question 2 [10 points]
Consider we have four resources (R1, R2, R3, R4). There are three processes (P1, P2, P3) which make requests for resources and release them after use. It is known that process P1 requires R1 and R2; P2 requires R1, R2, and R3; and process P3 requires R23 and R4. 
Make the resource allocation graph showing all the claim edges.

If resource allocation graph algorithm for deadlock avoidance is used then which of the following requests will be accepted and given the resource immediately, which will be accepted but the process will be made to wait and which requests will be rejected and the process will need to make the request again. Explain the reason for each of the action.
	Order of request
	Given/Wait/Rejected
	Why

	Process P2 requests for R1
	
	

	Process P3 requests for R3
	
	

	Process P1 requests for R1
	
	

	Process P1 requests for R2
	
	

	Process P2 requests for R3
	
	

	Process P3 requests for R1
	
	


Question 3 [10+5 points]
1. Assume a virtual memory system. There are total 4 frames. The reference string is as follows:

1, 1, 2, 1, 3, 4, 1, 5, 2, 6, 5, 2, 1, 3, 2, 7, 4
Determine the number of page faults using Least Recently Used page replacement strategy. Show graphically the page replacement process step by step.

2. Valid-invalid bit is used for what purpose in paging. Explain your answer.  

Question 4 [8 points]
Assume that we have a total 100 KB of memory. Show graphically (step by step) where the processes are loaded if Best-fit memory allocation is used and the following events occur. You must clearly show the holes and their sizes after each event separately.
	Event
	Size in KB

	P1 arrives
	30

	P2 arrives
	20

	P3 arrives
	40

	P2 finishes
	 

	P4 arrives
	8

	P1 finishes
	

	P5 arrives
	40

	P3 finishes
	


	
	
	
	
	
	
	


	
	
	
	
	
	
	


Question 5 [7+3 points]
1. Suppose a disk has 300 cylinders, numbered from 0 to 299. Presently the head is positioned at cylinder 40. The queue of the pending (waiting) requests is as follows:

266, 189, 115, 139, 207, 28, 288, 77

Starting from the current head position, what is the total seek distance that the disk arm moves to satisfy all the pending requests shortest-seek-time-first algorithm.  Show the head movement graphically.

Total seek distance= 

2. Write wait and signal operations for semaphore that do not have busy wait.
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