Question 1 [14]

a). The following table below shows the trace addresses for 3 processes A, B, C, and the dispatcher in memory.  All processes are executed in sequence on a single processor. The execution begins with process B, followed by A and C. Process A request an I/O resource at instruction cycle 11 and wait up to 20 instruction cycles. Process C requests an I/O resource at instruction cycle 33 and wait up to 10 instruction cycles.  

The processes and location.
	Process
	Addresses

	A
	1600 - 1609

	B
	2800 -2809

	C
	10000 - 10009

	Dispatcher
	200 – 203



Complete the figure below by drawing the process state for all processes within 65 instruction cycle with THREE different indicators for running, ready and blocked state. Assume the CPU time is 4 instruction cycles. [6]
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	1	2800
2	2801
3	2802
4	2803
---------------- Time out 
5	200
6	201
7	202
8	203
9	1600
10	1601
11        1602
--------------- I/O request
12	200
13	201
14	202
15	203
16	10000
17	10001
18        10002
19        10003
--------------- Time out

	20	200
21	201
22	202
23	203
24        2804
25	2805
26	2806
27	2807
---------------- Time out
28	200
29	201
30	202
31	203
32	10004
33        10005
---------------- I/O request
34	200
35	201
36	202
37	203
38	2808
39	2809
--------------- Time out
	40	200
41	201
42	202
43	203
44	1600
45        1601
46        1602
47        1603	
--------------- Time out
48	200
49	201
50	202
51	203
52	10006
53	10007
54        10008
55        10009
--------------- Time out
56	200
57	201
58	202
59	203
60	10006
61	10007
--------------- Time out
62	200
63	201
64	202
65	203
66	1607
66	1608
67        1609















Question 2
There are five processes A, B, C, D, and E that arrived at t0 with different CPU bursts and priority levels as shown in the table below. Assume a multilevel feedback queue is applied with 2 queue levels (Q0 and Q1) and priority 1 is the highest. Q0 uses RR with time quantum = 5 and Q1 uses FCFS. [6]

	Process
	CPU Burst
	Priority

	A
	10 5
	3

	B
	2 0
	1

	C
	3 0
	4

	D
	 4 0
	5

	E
	9 4
	2



i. Draw the Gantt chart for Q0 and Q1.
ii. Calculate average turnaround time (ATT).
iii. Calculate average waiting time (AWT).

CPU

	Job B
	Job E
	Job A
	Job C
	Job D




Q0, Time quantum = 5
	JB
	JE
	JA
	JC
	JD


0              2                           7                        12                    15                       19


Q1, FCFS
	JE
	JA


20                   24                       29

Turnaround Time = Completion Time - Arrival Time
Waiting Time = Turnaround Time – CPU Burst
	Process
	CPU Burst
	Priority
	Turnaround Time
	Waiting Time

	A
	10 5 0
	3
	29 – 0 = 29
	29 – 10 = 19

	B
	2 0
	1
	2 – 0 = 2
	2 – 2 = 0

	C
	3 0
	4
	15 – 0 = 15
	15 – 3 = 12

	D
	 4 0
	5
	19 – 0 = 19
	19 – 4 = 15

	E
	9 4 0
	2
	24 – 0 = 24
	24 – 9 = 15



Average Turnaround Time = (29 + 2 + 15 + 19 + 24) / 5 = 17.8ms
Average Waiting Time = (19 + 0 + 12 + 15 + 15) / 5 = 12.2ms




Question 4
1. The following processes are being scheduled using a pre-emptive priority scheduling algorithm. Each process is assigned a numerical priority, with the smaller number indicating a higher relative priority.
	Process
	Arrival Time
	Burst Time
	Priority
	Turnaround Time
	Waiting Time

	P1
	0
	9  6   0
	4
	20 – 0 = 20
	20 – 9 = 11

	P2
	3
	4  0
	2
	7 – 3 = 4
	4 – 4 = 0

	P3
	4
	1  0
	3
	14 – 4 = 10
	10 – 1 = 9

	P4
	6
	4  3 0
	2
	13 – 6 = 7
	7 – 4 = 3

	P5
	8
	2 0 
	1
	10 – 8 = 2
	2 – 2 = 0



1. Show the scheduling order of the process using a Gantt chart. [3m]
1. What is the average waiting time? [3m]
1. What is the average turnaround time? [2m]
1. Draw a different Gantt chart that illustrate the execution of the processes using SRT scheduling algorithms. [2m]

	P1
	P2
	P4
	P5
	P4
	P3
	P1


0              3               7      8           10             13     14                      20
Average Turnaround Time = (20 + 4 + 10 + 7 + 2) / 5 = 8.6ms
Average Waiting Time = (11 + 0 + 9 + 3 + 0) / 5 = 4.6ms
	Process
	Arrival Time
	Burst Time
	Priority

	P1
	0
	9   6 
	4

	P2
	3
	4  3  2  0
	2

	P3
	4
	1  0 
	3

	P4
	6
	4  2  0
	2

	P5
	8
	2  0
	1



	P1
	P2
	P3
	P2
	P5
	P4
	P1


0              3      4       5                   8          10                         14                      20
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