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Important Instructions

1) This exam has 3 parts and ALL questions must be answered by students.

2) Write your student ID, name and your section number on the first page.

3) Fill in your answers in the separate answer sheet (stamped answer booklet)
4) The M350 textbook is NOT permitted in this exam.

5) The use of electronic devices that could have a memory is not permitted in this examination.
معلومات هامة:

1. هذا الامتحان مكون من ثلاثة أقسام. عليك إجابة كل الأسئلة.
2. املأ الإجابات في ورقة الاجابة المستقلة. يجب كتابة الرقم الجامعي والاسم ورقم المجموعة على الصفحة الاولى
3. انه من غير المسموح استعمال كتاب المقرر في هذا الامتحان.
4. انه من غير المسموح خلال هذا الامتحان استعمال اي من الادوات الالكترونية التي تحتوي على ذاكرة. 
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Part 1: Answer the following ( MCQ) questions using the answer sheet at the end of this document --Questions carry a WEIGHT OF 1 mark each (fill your answers in the table at the end ):                                  [15 Marks]
Choose the correct answer
1- The operating system manages

	
	a. processor
	

	
	b. disk and I/O device
	

	
	c. memory
	

	
	d. all of these
	


2- A task in a blocked state

	a. must still be placed in the run queues

	b. is running

	c. is executable

	d. is waiting for some temporarily unavailable resource


3- A process is said to be in ___________ state if it is waiting for an event that will never occur.

	
	a. safe
	

	
	b. unsafe
	

	
	c. deadlock
	

	
	d. starvation
	


4- Swapping

	
	a. does not work with overlaying
	

	
	b. allows each program in turn to use the memory
	

	
	c. allows many programs to use memory simultaneously
	

	
	d. works best with many shall partitions
	


5- The following operations : set value of timer , clear memory , turn off interrupts  ,modify entries in device-status table ,all of these operations  need to be performed in  _______________:

	a. user mode
	

	b. no special mode is required
	

	c. privileged mode

d. kernel mode
	


6- To start a new process __________________ need to be performed by a command interpreter or shell

	a. an exec system call
	

	b. a fork system call followed by an exec system call
	

	c. an exec system call followed by a fork system call

d. fork()
	


7- ___________ can be thought of as bundles of useful system calls. They provide basic functionality to users so that users do not need to write their own programs to solve common problems.

	a. System programs
	

	b. kernel
	

	c. Shell

d. Operating System
	


8- One of the services provided by the operating system: __________ The operating system loads the contents (or sections) of a file into memory and begins its execution.

	
	a. File-system manipulation
	

	
	b. Program execution
	

	
	c. I/O operations

d. Both a and b 


	


9- One of the services provided by the operating system: 
_______________ Disks, tapes, serial lines, and other devices must be communicated with at a very low level. The user need only specify the device and the operation to perform on it, while the system converts that request into device- or controller-specific commands.

	
	a. Program execution
	

	
	b. File-system manipulation
	

	
	c. I/O operations

d. None 
	


10- ________ between kernel threads typically requires saving the value of the CPU registers from the thread being switched out and restoring the CPU registers of the new thread being scheduled.

	
	a. Context registering
	

	
	b. Context scheduling
	

	
	c. Context switching

d. Context


	


11-  A Web server services each request in a

	
	a. none
	

	
	b. one thread
	

	
	c. separate thread

d. concurrent thread
	


12-  The main difficulty that a programmer must overcome in writing an operating system for a real-time environment is___________

	
	a. keeping the operating system within the fixed time constraints of a real-time system
	

	
	b. keeping the operating system within the resources of the system
	

	
	c. keeping the operating system within the user's control

d. all the above.


	


13- Producer and consumer processes are coupled by a buffer to allow asynchronous production and consumption. The buffer can be _____

	
	a. Unbounded
	

	
	b. Bounded or unbounded
	

	
	c. Bounded

d. None
	


14-  Peterson’s Solution: Assume that the LOAD and STORE instructions are atomic; this means ________

	a. Can be interrupted
	

	b. Cannot be interrupted
	

	c. Some times interrupted
	

	
	


           d. Can be signaled
15-  In the Bounded-Buffer Problem Semaphore mutex initialized to the value ______
	a. N
	

	b. N-1
	

	c. 0
d. 1

	

	Part2: Answer the following ( Fill in) questions: Copy your answers to the booklet answer in the shown tables format                 [5 Marks]
	

	16- Fill in the blanks with the correct answer from the below table1

 [2 Marks]
Answer number
Blank number

i : Deadlock

ii : No Deadlock

iii : Deadlock Prevention 

IV: Deadlock Avoidance

Table1: Deadlock status
A- The …(1)…....approach its ensure 1 of 4 conditions cannot occur and negate each of the 4 conditions. 
	· 
	

	B- Using semaphores with waiting queues may result in a situation where two or more processes are waiting indefinitely for an event that can be caused only by one of the waiting processes, this situation is called:…(2)..…

	C- The …(3)……..…approach to eliminating deadlock does so by requiring programs to obey certain “rules” that ensure that one of the necessary conditions of deadlock cannot occur. 

D- If graph contains no cycles …(4)……..




17- Fill in the following table based on the figure1 shown below. Copy your answers to the booklet answer in the shown table format. [3 Marks]
	Answer number
	Step number

	A : Reset page table
	5

	B : Bring in missing page
	4

	C : Restart instruction
	6

	D : Reference
	1

	E : Trap
	2

	F : Page is on blacking store
	3


Table2: Handling a page fault

[image: image1.emf]


Figure1: Steps in handling a page fault
Part 3: Answer the following (Essay) questions:                        [10 Marks] 
18-  Give a definition of the following terms: [6 Marks]
A- Kernel, The one program running at all times on the computer
B-  Process, is a program in execution.
C-  A critical section, Must guarantee that no two processes can execute wait ()and signal ()on the same semaphore at the same time
D- Operating System, A program that acts as an intermediary between a user of a computer and the computer hardware.
E- A trap , A trap is a software-generated interrupt caused either by an error or a user request.
F- DMA. Direct Memory Access It allows transfer of blocks of data between memory and I/O devise without intervention of the CPU, by making the transfers in between CPU instruction execution.
G- System call – request to the operating system to allow user to wait for I/O completion.

19- Describe the differences between the terms  of the following couples :
 [4 Marks]
A- Logical and Physical addresses,
Logical Addresses : commonly an address generated by the CPU .

Physical Addresses : address seen by the memory unit , also called real address.
B- I/O bound and CPU bound process,
I/O Bound Process : spends more time doing I/O than computations, many short CPU bursts
CPU bound process: spends more time doing computations; few very long CPU bursts
C- External and Internal Fragmentation, 
External Fragmentation: total memory space exists to satisfy a request, but it is not contiguous
Internal Fragmentation: allocated memory may be slightly larger than requested memory
D- Frames and Pages.
Frames: the basic method for implementing paging involves braking physical memory into fixed-sized blocks.
Pages: breaking logical memory into blocks of the same size.

Part 4: Answer the following (Problem solving) questions        [20 Marks]                                                           
Q20)  Consider a logical address space of eight (8) pages of 1024 words each, mapped onto a physical memory of 32 frames.

a. How many bits are there in the logical address?         [2 Marks]
b. How many bits are there in the physical address?      [2 Marks]
8 pages ------------------> 2^3 bits 

1048 ----------------------> 2^10 bits 

32 frames ---------------> 2^5 bits 

a. in the logical address there is 3 + 10 = 13 bits 

b. in the physical address there is 5+10 = 15 bits

Q21) Using Non-preemptive SJF algorithms answer the following questions using            the table3 below: [6 Marks]
	Process
	Arrival Time
	Burst Time

	P2
	0.0
	12

	P3
	3.0
	8

	P4
	5.0
	4

	P1
	10.0
	10

	P5
	12.0
	6


Table3.The processes information 

i- Develop Gantt showing the execution of the processes in the order mentioned. [2 Marks]
	P2
	P4
	P5
	P3
	P1



0
         12 
     16

         22

 30

40

ii- Waiting times for each process.[2 Marks]
P1: 30-10 = 20 
 ms
P2: 0 – 0 = 0 

 ms
P3: 22-3 = 19
 ms
P4: 12—5 = 7  
ms
P5: 16-12= 4  
ms
iii- Average waiting time. [2 Marks]
Average : Total/Number of the Process

=  50 / 5 = 10 ms
Q22) the following resource allocation graph has two cycles write down them   [4 Marks] 
· Deadlock prevention

· Deadlock avoidance

Q23) Given memory partitions of 100K, 500K, 200K and 300K (inorder), how would each of the First-fit, Best-fit, and Worst-fit algorithms place processes of 212K, 417K and 112K (inorder)? Which algorithm makes the most efficient use of memory? [3 Marks]
I don’t know the answer
Q24) Consider the following segment table:
	Segment    
	Base    
	Length
	logical address

	0
	219
	600             
	430

	1
	2300        
	14             
	10

	2
	90        
	100             
	500


Calculate the physical addresses for the given logical addresses? [3 Marks]
End of the questions
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