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KFUPM, ICS 431 Operating Systems
 FINAL EXAMINATION                                      
 Term 061



‏السبت‏، 09‏ محرم‏، 1428

 


Instructor: Dr. Farag Azzedin 

 
Instructions:
Time Allotted―2 hours.


Total Marks― 100
Student Name:
Student Number:
	Question
	Value
	Score

	1
	30
	

	2
	12
	

	3
	8
	

	4
	6
	

	5
	6
	

	6
	14
	

	7
	12
	

	8
	12
	

	
	Total
	


1. [30]  Answer the following questions

a) [2] The disk scheduling algorithms that we have examined all try to minimize one component of the time required to transfer a block to (or from) disk. What is this component?
b) [7] Scheduling, buffering, and caching are three roles performed by the I/O subsystem within the OS.

i) [3] List three reasons why the buffering of data is useful or necessary.
ii) [1] What is spooling?

iii) [3] What is copy semantics?

c) [6] Discuss the strengths and weaknesses of implementing an access matrix using:
i) [3] Capabilities that are associated with domains.
ii) [3] Access lists that are associated with objects.
d) [6] Explain what is meant by sector sparing and sector slipping?
e) [9] Given the hard disk shown, with the following free list: 01, 03, 04, 09, 18, 24, 25, 27, 28, 29, 30, 31,  32 show on each diagram, how one might allocate disk space (contiguous, linked, and indexed allocation methods), for the following requests: PA (5 blocks), PB (2 blocks), PC (1 block), and PD (1 block). Items must be taken off the free list from the front.



2. [12] Consider a paging system with the page table stored in memory. 

i) [2] If a memory reference takes 150 nanoseconds, how long does a paged memory reference take?  
ii) [4] If we add associative registers, and 75 percent of all page-table references are found in the associative registers, what is the effective memory reference time? (Assume that finding a page-table entry in the associative registers takes zero time, if the entry is there.)

iii) [6] Consider a logical address space of 8 pages of 1,024 words each, mapped onto a physical memory of 32 frames. 
(1) [3] How many bits are there in the logical address? Show your work?
(2) [3] How many bits are there in the physical address? Show your work?
3. [8] Consider the following two-process solution to the critical section problem.
Process i:
01   do {


02 
flag[i] = true;

03 
while (flag[j]);

04

 CS // critical section.

05
 flag[i] = false;

06 

REMAINDER // other non-CS code

07   };
a) [4] Is this algorithm free from strict alternation? Why or why not?

b) [4] Is the progress requirement satisfied in this algorithm? Why or why not?
4. [6] Under what circumstances does the wait-die scheme perform better than the wound-wait scheme for granting resources to concurrently executing transactions?

5. [6] Distributed algorithms require the use of a coordinator. The algorithms that determine where a new copy of the coordinator should be restarted are called election algorithms. Discuss and explain one election algorithm that we discussed in class?
6. [14] I/O Systems and Mass Storage
a) [4] Explain and distinguish between interrupts and polling?
b) [4] What are the advantages of the RAID structure?
c) [6] What are the main differences between RAID 0, RAID 1, and RAID 2? 
7. [12] Consider the following page reference string: 1, 2, 3, 4, 7, 1, 6, 7, 2, 4, 2, 3. How many page faults would occur for the following replacement algorithms, assuming four frames? Remember all frames are initially empty, so your first unique pages will all cost one fault each: LRU replacement and FIFO replacement
8. [12] 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.

	
	Allocation
	Maximum
	Available
	Need

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

	
	
	
	
	
	
	
	
	
	1
	5
	2
	0
	
	
	
	

	P0
	0
	0
	1
	2
	0
	0
	1
	2
	
	
	
	
	
	
	
	

	P1
	1
	0
	0
	0
	1
	7
	5
	0
	
	
	
	
	
	
	
	

	P2
	1
	3
	5
	4
	2
	3
	5
	6
	
	
	
	
	
	
	
	

	P3
	0
	6
	3
	2
	0
	6
	5
	2
	
	
	
	
	
	
	
	

	P4
	0
	0
	1
	4
	0
	6
	5
	6
	
	
	
	
	
	
	
	


a) [6] Is the system currently in a safe state? Explain your answer by reference to the system state.
b) [6] If a request from P1 arrives for additional resources of [0, 4, 2, 0], can the resources be granted? Explain your answer by reference to the system state.
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