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Question 1  A. (70%) The following table lists the characteristics of three processes that require service in a time-sharing system. The priorities are externally-defined with higher numbers corresponding to higher  priorities.  Assume that no time is required to choose the next process and perform a context switch. For each algorithm, show the process that is running in each time interval.

	Process 

Name
	Arrival 

Time
	Burst/CPU Time 


	Priority
	Start Time 
	End Time
	Turnaround (TA) Time
	WTA
	Wait

	  P1
	2
	8
	1
	
	
	
	
	

	  P2
	4
	5
	4
	
	
	
	
	

	  P3
	6
	2
	3
	
	
	
	
	



              P4
       3           4                             2



a) Round Robin (RR), time quantum = 1, priority and context switch ignored:
	Time
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21

	Process
	
	
	P1
	P4
	P1
	P2
	P4
	P1
	P3
	P2
	P4
	P1
	P3
	P2
	P4
	P1
	P2
	P1
	P2
	P1
	P1
	


	Process 

Name
	Arrival 

Time
	Burst/CPU Time 


	Priority
	Start Time 
	End Time
	Turnaround (TA) Time
	WTA
	Wait

	  P1
	2
	8
	1
	2
	21
	19
	2.375
	11

	  P2
	4
	5
	4
	5
	19
	15
	3
	10

	  P3
	6
	2
	3
	8
	12
	6
	3
	4



              P4
       3           4                             2

3
15
12

3
8
Averages:

TURNAROUND TIME :  13

WTA                               :  2.84375

WAIT                              : 8.25

b) Priority Scheduling (PRI): NonPreemptive
	Time
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21

	Process
	
	
	P1
	P1
	P1
	P1
	P1
	P1
	P1
	P1
	P2
	P2
	P2
	P2
	P2
	P3
	P3
	P4
	P4
	P4
	P4
	


	Process 

Name
	Arrival 

Time
	Burst/CPU Time 


	Priority
	Start Time 
	End Time
	Turnaround (TA) Time
	WTA
	Wait

	  P1
	2
	8
	1
	2
	10
	8
	1
	0

	  P2
	4
	5
	4
	10
	15
	11
	2.2
	6

	  P3
	6
	2
	3
	15
	17
	11
	5.5
	9

	  P4
	3
	4
	2
	17
	21
	18
	4.5
	14


Averages:

TURNAROUND TIME :  12

WTA                               :  3.3

WAIT                              : 7.25

c) Shortest Job First (SJF)

	Time
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21

	Process
	
	
	P1
	P1
	P1
	P1
	P1
	P1
	P1
	P1
	P3
	P3
	P4
	P4
	P4
	P4
	P2
	P2
	P2
	P2
	P2
	


	Process 

Name
	Arrival 

Time
	Burst/CPU Time 


	Priority
	Start Time 
	End Time
	Turnaround (TA) Time
	WTA
	Wait

	  P1
	2
	8
	1
	2
	10
	8
	1
	0

	  P2
	4
	5
	4
	16
	21
	17
	3.4
	12

	  P3
	6
	2
	3
	10
	12
	6
	3
	4

	  P4
	3
	4
	2
	12
	16
	13
	3.25
	9


Averages:

TURNAROUND TIME :  11

WTA                               :  2.6625

WAIT                              : 6.25

d) Preemptive Shortest Job First (Shortest Remaining Time First (SRTF))
	Time
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21

	Process
	
	
	P1
	P4
	P4
	P4
	P4
	P3
	P3
	P2
	P2
	P2
	P2
	P2
	P1
	P1
	P1
	P1
	P1
	P1
	P1
	


	Process 

Name
	Arrival 

Time
	Burst/CPU Time 


	Priority
	Start Time 
	End Time
	Turnaround (TA) Time
	WTA
	Wait

	  P1
	2
	8
	1
	2
	21
	19
	2.375
	11

	  P2
	4
	5
	4
	9
	14
	10
	2
	5

	  P3
	6
	2
	3
	7
	9
	3
	1.5
	1

	  P4
	3
	4
	2
	3
	7
	4
	1
	0


Averages:

TURNAROUND TIME :  9

WTA                               :  1.71875

WAIT                              : 4.25

d) Priority Scheduling (PRI): Preemptive
	Time
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21

	Process
	
	
	P1
	P4
	P2
	P2
	P2
	P2
	P2
	P3
	P3
	P4
	P4
	P4
	P1
	P1
	P1
	P1
	P1
	P1
	P1
	


	Process 

Name
	Arrival 

Time
	Burst/CPU Time 


	Priority
	Start Time 
	End Time
	Turnaround (TA) Time
	WTA
	Wait

	  P1
	2
	8
	1
	2
	21
	19
	2.375
	11

	  P2
	4
	5
	4
	4
	9
	5
	1
	0

	  P3
	6
	2
	3
	9
	11
	5
	2.5
	3

	  P4
	3
	4
	2
	3
	14
	11
	2.75
	7


Averages:

TURNAROUND TIME :  10

WTA                               :  2.15625

WAIT                              : 5.25

d) Round Robin: Time Quantum =2, context switch =1. 
	Time
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21

	Process
	
	
	P1
	P1
	
	P4
	P4
	
	P2
	P2
	
	P1
	P1
	
	P3
	P3
	
	P4
	P4
	
	P2
	P2

	Time
	22
	23
	24
	25
	26
	27
	28
	29
	30

	Process
	
	P1
	P1
	
	P2
	
	P1
	P1
	


	Process 

Name
	Arrival 

Time
	Burst/CPU Time 


	Priority
	Start Time 
	End Time
	Turnaround (TA) Time
	WTA
	Wait

	  P1
	2
	8
	1
	2
	30
	28
	3.5
	28

	  P2
	4
	5
	4
	8
	27
	23
	4.6
	18

	  P3
	6
	2
	3
	14
	16
	10
	5
	8

	  P4
	3
	4
	2
	5
	19
	16
	4
	12


Averages:

TURNAROUND TIME :  13

WTA                               :  2.84375

WAIT                              : 8.25

Question 2 (30%) For the following table of processes do the  needed calculations and averages assuming multiprogramming with a very small quantum and unlimited  degree of multiprogramming and ignoring overhead resulting from context switch.  Jobs are served as soon as they come. All jobs have an 80% wait time when mono-programmed. Fill the first table using the second table specifying the CPU utilization as a function of # of jobs running (degree of MP).
	Process 
Name
	Arrival 
Time
	NT=
CPU+IO
	Start 
Time 
	End 
Time
	TA

Time

	 A
	2
	50
	
	
	

	B
	1
	30
	
	
	

	C
	5
	10
	
	
	

	D
	7
	40
	
	
	


	# P
	20%wait
	50%wait
	80%wait
	90%wait

	1
	0.8
	0.5
	0.2
	0.1

	2
	0.96
	0.75
	0.36
	0.19

	3
	0.992
	0.875
	0.488
	0.271

	4
	0.9984
	0.9375
	0.5904
	0.3439

	5
	0.99968
	0.96875
	0.67232
	0.40951

	6
	0.999936
	0.984375
	0.737856
	0.468559


	Process

Name
	Arrival

Time
	NT=

CPU+IO
	CPU BURST
	Start

Time
	End

Time
	TA

Time

	A
	2
	50
	10
	2
	60.8675
	58.8675

	B
	1
	30
	6
	1
	38.39
	37.39

	C
	5
	10
	2
	5
	18.34
	13.34

	D
	7
	40
	8
	7
	55.194
	48.194

	AVG
	3.75
	32.5
	6.5
	3.75
	43.17875
	39.447875


Averages:

	   -----------
	Arrival

Time
	NT=

CPU+IO
	CPU BURST
	Start

Time
	End

Time
	TA

Time


	AVG
	3.75
	32.5
	6.5
	3.75
	43.18
	39.45


Total CPU waiting time during the execution of all processes: 125.3
_1064423381

