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General Instructions

|

h

. This 1s a Closed Book Test (CBT).

. Read all mstructions carefully before answering the gquestions.
. This question paper consists of Eight (8) questions on Five (5) pages.
. Answer any five (5) questions given. All questions carry equal marks.

. Answer [or each question should commence from a new page.

6
7. Answers should be in clear handwriting.
3

. Do not use red colour pens.




Question 1

1.} List what needs to be considered to allocate or deallocate memory in a dynamic partition
memory allocation system. {06 marks]

1.y Write an algorithm in pseudo-code o allocate and deallocate memory blocks for a
dvnamic partition memeory allocation svstem considering the list vou have given above.
[06 marks]

1i.) Draw a flowchart to implement the working of the virtual memory with segmentation.
[08 marks]|

Quecstion 2

.

1.) Brefly explain what makes preemptive and non-preemptive scheduling different.
[04 marks]
it.) Consider three processes. P1, P2 and P3, each arniving at time zero and taking 10, 20, and
30 umts to complete as total execution time, correspondinglv. Each process dedicates the
first 20% of its execution time doing 1/0, the next 7% to computation, and the final 10%
doing I/0. The operating system schedules a new process either when the running process
gets blocked on I/Q or when the running process completes its computation burst using a
Shortest Remaining Tune First (SRTF) scheduling method. Assume that there is a
masumum amount of overlap between all O activities. '
a) Draw a Gantt chart that illustrates the execution of these processes. State all your
assumptions.
[04 marks]
b} Calculate the percentage of the time CPU remains idle.
[04 marks]

u1.) Consider the three processes with the following arrival and burst times:

Burst Time
Process No. | Arrival Time | Priovity
CPU Burst | VO Burst | CPU Burst
P1 il 2 1 3 3
P2 i 3 3 3 1
P3 3 1 P 3 1

a) Draw a Gantt chart that illusirates the exccution of these processes. State all vour
assumptions.

[04 marks)
by Calculate the average wait and turnaround times if the CPU scheduling policy is
Prionity Schedulmg (A tower number in the priority column means higher priority ).

{04 marks]
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Question 3

1.} A process's simplified internal lavout is shown m Figure 3.1 below. Give a brief description
of what each section contains. [04 marks]

Sta.c-k' -

Figure 3.1: A process's simplified internal lavout in main memory
! pi A .

ii.) Briefly describe the states of a process referring to the provided "Process state diagram”
shown 1 Figure 3.2, {66 marks]

dispatch

creation termination

timeout

unblocking - blocking

Blotked

Figure 3.2: Process state diagram

1) Differentiate a “Thread Control Block (TCB)™ from a “Process Control Block (PCB)™.
[04 marks]
1v.) Briefly explain whether the performance of @ multithreaded solution with many user-level
threads outperforms a single-thread solution.
106 marks)]
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Question 4

Constder the scenario in the table below, where "P" indicates a process and "R" indicates a
resource.

Time Action

! P3 requests and 15 altocated R4
2 P requests and 1s allocated R2
3 P4 requests R2 '
4 P2 requests and 15 allocated R3
3 P2 requests and 1s allocated R1
6 P4 requests and 1s allocated RS
7 P3 reguests R3

8§ P3 releases R4

9 P2 releases R3, which 1s allocated 1o P3
10 P1 requests RS

1l P4 requests Rl

12 P2 requests and 15 allocated R4

13 P2 releases R1 and 1t 1s alocated to P4

14 P1 releases R2 and 1t s allocated to P4

15 P4 releases RS and 1115 allocated to Pl

i.) Use Holt's deadlocks modelling method to analvze the above scenario. Indicate the types
of deadlocks that have arisen in the system. How long were they effective?  [10 marks]

ii.) Write an algorithm using a pseudo-code to implement the deadlock detection for the above
svstem having five resources. You mav assume that the number of processes allowed in
this system will be at most {ive processes. [10 marks]

Question 5

1.) Explain the virtual devices briefly and give practical examples. [06 marks]

ii.) What is referred to as device handler seek strategies? Why are thev used? Explain four of
them briefly. ' {14 marks]
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Question 6

1) What 15 the advantage of having different time-guantum sizes on different levels of a

multilevel queung svstem? ' [04 marks]

1.} Consider a svstem running ten I/O-bound tasks and one CPU-bound task. Assume that the

1I/0 bound tasks issuc an I/O operation once for every two milliseconds of CPU computing

and that each 1/O operation takes 20 milliseconds to complete. Also, assume that the context

switching overhead is 0.1 nulliseconds and that all processes are long-running tasks.
Calculate the CPU utilization for a round-robin scheduler when:

a} The time quantum 1s one millisecond [05 marks|

b) The time quantum is ten milliseconds [05 marks]

iii.) Suppose that a scheduling algornthm favours the processes that have used the least

processor time m the past. Why will this algonithm prefer 1/O-bound programs vet not

permanently starve CPU-bound programs? State all the assumptions. [06 marks])

Question 7

L) Assume vou are 1o wrile a {ile manager for vour computer. Stale the requirements for vour
file manager. State all vour assumptions clearly. [06 marks]
1.} Assume vou have been given the task of finding a data compression method for data stored
i the examination division of a campus. A data entrv contains the following information:
e Student's full name
» Student's registration number (sumilar to vour registration number in OU)
* Courses followed (nse the same course codes as used i QL)
» Marks obtained (in numerical {orm)

Suggest a suitable data compression method, Explain how the svstem will distinguish
between compressed and direct data. Give an example of how it works. State all vour
assumptions clcarly, [06 marks]

111.) Write a psendo-code program of the file manager's part that handles the one-level Indexed
Storage Allocation method. Remember that it should be able to retrieve files (completely)
as well as store them. Assume that the memory organization used 1s unblocked, fixed-length
records. [08 marks]
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Quecstion 8

Figure 08 shows the memory configuration. At this point, Job 4 arrives. requesting a block of
60K, '

, N
_Job 10K} 20
Tob 2 (15K s
: ) a3
i b
itk
Job 3 A SED
0k
Hac i
1.} Can Job 4 be accommodated? Justify vour answer. {06 marks]

i) If reallocation is used, what are the contents of the relocation registers for Job 1, Job 2,
and Job 3 after compaction? [04 marks]

1i1.) State the content of the relocation register for Job 4 after it has been loaded into memory.
[04 marks]

1v.) The instruction MUL 4, NUMBER is part of Job 2 and was originallv loaded into
memory location 35K, What 1s its new location after compaciion? [06 marks]

- End of the paper -
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