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Section A [10 marks]

Question 1

Below are multiple choice questions as well as true / false questions. Select the correct

answers. [10]

1.1

12

1.3

1.4

155

1.6

1.7

CPU boundjobs(such as printing a series of documents) have many brief CPU cycles

and long I/O cycles. (True/False)

With demandpaging, three additional fields are introduced for each page in each PMT:

one to determine if the page being requested is already in memory, a second to

determine if the page contents have been modified while in memory, and a third to

determineif the page has been referenced most recently. (True/False)

Paged memory allocation offers the advantagethat it doesn’t require the entire job to

be stored in memory during its execution. (True/False)

Although noncontiguous allocation schemes eliminate external storage fragmentation

and the need for compaction, they don’t support direct access because there’s no easy

wayto determine the exactlocation of a specific record. (True/False)

For a fixed partition system, memory deallocationis relatively complex. (True/False)

The transition from is initiated by the Job Scheduler according to some

predefined policy. At this point, the availability of enough main memory and any

requested devicesis checked.

a) READY to RUNNING

b) HOLD to READY
c) RUNNING to WAITING

d) RUNNING back to READY

In a paged memoryallocation scheme, a pagesize that is too small will generate .

a) Excessive internal fragmentation

b) Excessive page faults

c) Very long Page Map Tables

d) Excessive external fragmentation
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1.8  Adisadvantage of segmented memoryallocationis .

a) The physical size requirements of main memory

b) Internal fragmentation

c) The numberof page faults

d) External fragmentation

1.9  Ofthe three components of access time in a movable-head DASD, is the slowest.

a) Seek time

b) Search time

c) Transfer time

d) Delay time

1.10  file’s filename includesall path information for thatfile.

a) extended

b) relative

c) absolute

d) long-form
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Section B [30 marks]

Question 2

2.1 Define the concept context switching as used in operation systems.

2.1 Distinguish or differentiate between Cache memory and main memory.

Question 3

3.1 Briefly explain the Process Control Block (PCB).

3.2 State any two contentsof a PCB.

Question 4

4.1 Explain what blocking means in device management.

4.2 List one advantage and one disadvantage of blocking.

Question 5

Describe the two benefits and two drawbacksof large and small partition sizes.

Question 6

Explain any four objectives of a process scheduling algorithm?

Question 7

7.1 Explain two advantagesof direct record organisation in file management.

7.2 State any twofactors that can affect the efficiency of the file manager.
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Question 8

Regarding physical file storage allocation, every record in a file must be stored in a specific

record format. Match the following record format figures to their corresponding descriptions

below:

e Unblocked fixed-length records

e Blocked fixed-length records

e Unblocked variable-length records

e Blocked variable-length records

 

s RI R2 R3 1
) tength | tength °? tength FS (1       
 

The record length precedes each record

 

           
 

 

        
 

 

b) Block Block No.of Ri RI R2 po RS R3 Block [1]
1 Size |Records} length length length 2

c) at ro ps ra ps5 Re Az [1]

d) [1]

1 Records 2
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Section C [40 marks]

Question 9

Given that a program of size 5750 lines requires using main memory. Assumeyouare using

the paged memoryallocation schemeandthesize of each page frame is 370 MB.

Answerthe following questions given that 1 MB = line of code:

9.1 How manypageswill the job have? [1]

9.2 What would be the internal fragmentation? [2]

9.3. What will be the page number and displacementfor the line 4000? (Pages are named

from Page0...) [2]

9.4 What will be the line numberfor a line in Page 7 with displacement 70? [2]

Question 10

Consider the following information about resources in a system:

Resource X has 2 units

Resource Y has 2 units

Resource Z has 3 units

Process1 is holding none of the resources; and is requesting 2 units of X as well as 1 unit of Z.

Process 2 is holding 1 unit of X and 1 unit of Z; and is requesting 1 unit of Y.

Process 3 is holding 1 unit of Y and 1 unit of Z; and is requesting 1 unit of X.

10.1 Draw the resource allocation graph for the above described system. [5]

10.2 Is the system deadlocked? If so, state which processes are involved.If not, give an

execution sequence that eventually ends, showing resource acquisition and release at

each step. [2]
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Question 11

Consider the following set of processes, their arrival times, their CPU cycle time and their

priority:
 

 

 

 

  

Process Arrival Time CPU Cycle Priority

P1 4 8 A

P2 6 4 12

P3 0 7 4

P4 11 4 7     
Copyandfill in the table below with the process that is being executed by the CPU during that

specific processing time. E.g. at processing time 7-8 Priority: P2; Round Robin: P4. Note that

each row correspondsto a time unit.

Considerthe information below:

e For time slice-based algorithms, assumetimeslice = 2.

e Whena processarrivesit is immediately eligible for scheduling. E.g. if Process 2 arrives

at time 3, it can be scheduled during time unit 3-4.

e Ifaprocess is preempted,it is added at thetail of the ready queue.

[10 (5 marks for each policy)]

e Hint: Pay close attention to arrival time for both scheduling algorithms!!

Processing Time Prio Round Robin

0-1

1-2

2-3

3-4

4-5

5-6

6-7

7-8

8-9

9-10

10-11

11-12

12-13

13-14

14-15

15-16

16-17

17-18

18-19

19-20

20-21

21-22

22-23 
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11.2 A student suggests that Round Robin could be improved by reducing the quantum time

to 1. Whateffect will this proposal have towards the system’s performance? [2]

Question 12

Given that main memoryis composed of page frames (Frame 1, Frame 2, Frame3) for public

use and that a program has beendivided into six pages (A, B, C, D, E, F). Given that a program

whichis running requests pagesin the following order:

EFBCBDEFABCCDEFDBACDD

Supposethe three pageframesareinitially empty.

Using the LRU page removal algorithm, do pages trace analysis indicating page faults with

asterisks (*). Then computethefailure and successratios. [7]

Question 13

You are given a 100 track disc (0-99). Also given that it takes 1 msto travel from onetrack to

the next, and that the headis originally positioned at Track 15 moving toward the hgiher-

numberedtracks.

13.1 Compute howlongit will take to satisfy the following requests using the strategy

below:

50, 4, 40, 35, 11, 14, and 7

Note that all requests are present in the wait queue and arrived in the order from left to

right. (Ignore rotational time and transfer time; just consider seek time).

C-LOOK [5]

13.2 Whatis the total seek distance for this strategy. [2]

End of paper
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