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State the location of a virtual memory.
( I mark)

(b) Propose the best solution when a user gets an error message on low vlttual memory.
(2 marks)

(c)

(d)

(c)

Justif'y why increasing size ofvirtual memory is not recommended based on
situation in Ql (b).

Determinc the exact address for frame 2
pagc in primary memory is 1024.

(2 marks)

ifthe starting address ol lrame I, the 4KB

(2 marks)

(a)Q2

(b)

Identify the TWO (2)
lrap ofpage fault.

decisions that operating system has to define when there is a

(2 marks)

Presume that process P I wants to transfer 256 KB of data from the disk to the
memory. lfthe system provides a buffer of32 KB, find the number ofinterrupts
received by the CPU from the DMA in completing the transfer.

(2 marks)

Assume that there are five processes in the system (running or ready to run). ll'round
robin scheduling algorithm with time quantum of 8 ms is used. calculate the tinle
taken for the waiting process.

(2 marks)
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e3 Based on process execulion in Table I,

Table 1: Process Execution

0,000 3

2.001 6

2.001 5

P4 3.002 2
4,001 3

(a) Outline Gantt chart to illustrate the processes execution using:

(i) First Come First Served
(ii) Shortest Job First [Non-Preemptive)
(iii) Shonest Remaining Time (Preemptive)
(iv) Round Robin (time quantum: 2)

(16 marks)

(b) Analyze the Gantt chafi ofQ3 (a), Calculate the average waiting time for all
scheduling algorilhms listed in Q3 (a).

(8 marks)

(c) Analyze the Gantt chan ofQ3 (a), Calculate the average tumaround time for all
scheduling algorithms listed in Q3 (a).

(8 marks)

(d) Give the meaning ofstarvation problem in priority scheduling.
(1 mark)

(e) What is thc solution ofstarvation problem in priority scheduling?
(l mark)
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er llased on the process resourcc usage and availability as depicted in Table 2 beiow.

(a) outline the resource allocation graph.
(6 marks)

(b) outline the reduced resource allocation graph in sequence.
(4 marks)

(c) Use your answer ofQ4 (b) tojustify whether the system is deadlock. Why?
(2 marks)

Qs (a) Based on FIGURE Q5 (a), analyze it and fill up the Table 3 process resourcc usage
and availability.

(6 marks)

lable 2: Process Resource Usaee and Availabiliss Kesource usaee vat

RI R2 R3

0 I 1 0 1 0

0 0 0

t l o o 1
3 1 0 0 0 0
2 0 0 1 I 0

FIGURE Qs (a)
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Table 3: Process ResoLrrce Usage and Availability

(b) Based on FIGURE Q5 (b), illustnte

FIGURE Q5 (b)

(i) reduced resource allocation graph
(2 marks)

(iD wait for graph
(2 marks)

(c) Use your answer ofQ5 (b) (i) and Q5 (b) (ii) tojustify whether the system is
deadlock. Why?

(3 marks)
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Q6 Based on the given information, answer the following questions.

Process size = 890 K
Frame size = 45 K

l4emory size = 200 K

Address Reference = 1?, 311, 1a, 50, '123, 6'1 , |JO, aA,
74, 221, 46, 27, 164,90,234, !33,
66, 2\2, r2A

(a) Calculate the reference string.
(2 marks)

(b) Compute the number ofpages required by the above process.
(2 marks)

(c) Calculate the number of frames required by the above process.
(2 marks)

(d) Outline the number ofpage faults produced by the following algorithms towards rhe
reference string as calculated in Q6 (a).

(D First In First Out (FIFO)
(iD Least Recently Used (LRU)
( iii) Optimal

(9 marks)

Q? The fbllowing Table 4 indicates page, load time ard last reference time.

Table 4: Page Load and Rcference Tiaole .lt rage Loaq anq Kolerence I tme
Last R€felence TiEe

0 161 374
I 321 32r
2 150 306
3 154 300

(a) Analyze \lhich page will FIFO replace?

(b) Analyze which page will LRU replace?

(l marks)

(2 marks)
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Q8 Given references to the following pages by a program:

7,4,3,2,8, 1,2. B,2, t, 1, a, 1, A, t, A, 1, 0, 9, 0

Outline the number ofpage faults produced by the following algorithms if the program has
three page frames available.

(a) II|O
(J narks)

(b) LRU
(l marks)

(c) Optimal
(l marks)

- END OF QUESTION-




