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25 ””” c e n t r a l s e r v e r . py
26

27 A time−sha r ed computer c o n s i s t s o f a s i n g l e
28 c e n t r a l p r o c e s s i n g un i t (CPU) and a number o f
29 t e rm i n a l s . The o p e r a t o r o f each t e rm i n a l ‘ t h i n k s ’
30 f o r a t ime ( exponen t i a l , mean 100 . 0 s e c ) and then
31 submits a t a s k to the computer with a s e r v i c e t ime
32 ( e xponen t i a l , mean 1 . 0 s e c ) . The o p e r a t o r then
33 r ema ins i d l e u n t i l the t a s k c omp l e t e s s e r v i c e and
34 r e t u r n s to him or her . The a r r i v i n g t a s k s form a
35 s i n g l e FCFS queue i n f r o n t o f the CPU.
36

37 Upon l e a v i n g the CPU a ta s k i s e i t h e r f i n i s h e d
38 ( p r o b a b i l i t y 0 . 2 0 ) and r e t u r n s to i t s o p e r a t o r
39 to beg in ano the r ‘ t h i nk ’ time , o r r e q u i r e s data
40 from a d i s k d r i v e ( p r o b a b i l i t y 0 . 8 ) . I f a t a s k
41 r e q u i r e s a c c e s s to the d i sk , i t j o i n s a FCFS queue
42 b e f o r e s e r v i c e ( s e r v i c e t ime at the d i sk ,
43 exponen t i a l , mean 1 . 3 9 s e c ) . When f i n i s h e d with
44 the d i sk , a t a s k r e t u r n s to the CPU queue aga in
45 f o r ano the r compute t ime ( exp , mean 1 . $ s e c ) .
46

47 the o b j e c t i v e i s to measure the throughput o f
48 the CPU ( t a s k s per second )
49 ”””
50 from SimPy. S i m u l a t i o n import *

51 ## from SimPy.SimulationTrace import *

52 import random as ran

53

54 ## Model components ------------------------

55

56 c l a s s Task( P r o c e s s ) :

57 ””” A computer t a s k r e q u i r e s at l e a s t
58 one use o f the CPU and p o s s i b l y a c c e s s e s to a
59 d i s k d r i v e . ”””
60 c omp l e t e d = 0

61 r a t e = 0.0

62 def e x e c u t e ( s e l f ,maxComp l e t i on s) :

63 wh i le Task. c omp l e t e d < maxComp l e t i on s :

64 s e l f . debug( ” s t a r t s t h i n k i n g ”)
65 t h i n k t i m e = r an . e x p o v a r i a t e (1.0/MeanThinkTime)

66 y i e l d ho ld , s e l f , t h i n k t i m e

67 s e l f . debug( ” r e q u e s t cpu ”)
68 y i e l d r e q u e s t , s e l f , cpu

69 s e l f . debug( ” got cpu ”)
70 CPUtime=r an . e x p o v a r i a t e (1.0/MeanCPUTime)

71 y i e l d ho ld , s e l f ,CPUtime

72 y i e l d r e l e a s e , s e l f , cpu

73 s e l f . debug( ” f i n i s h cpu ”)
74 wh i le r an . random () < pD i s k :

75 s e l f . debug( ” r e q u e s t d i s k ”)
76 y i e l d r e q u e s t , s e l f , d i s k

77 s e l f . debug( ” got d i s k ”)
78 d i s k t i m e=r an . e x p o v a r i a t e (1.0/MeanDiskTime)

79 y i e l d ho ld , s e l f , d i s k t i m e

80 s e l f . debug( ” f i n i s h d i s k ”)
81 y i e l d r e l e a s e , s e l f , d i s k

82 s e l f . debug( ” r e q u e s t cpu ”)
83 y i e l d r e q u e s t , s e l f , cpu
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84 s e l f . debug( ” got cpu ”)
85 CPUtime=r an . e x p o v a r i a t e (1.0/MeanCPUTime)

86 y i e l d ho ld , s e l f ,CPUtime

87 y i e l d r e l e a s e , s e l f , cpu

88 Task. c omp l e t e d += 1

89 s e l f . debug( ” completed %d t a s k s ”%(Task. comp l e t ed ,))

90 Task. r a t e = Task. c omp l e t e d/ f l o a t (now())

91

92 def debug( s e l f ,message ) :

93 FMT=”%9.3 f %s %s ”
94 i f DEBUG :

95 p r i n t FMT%(now(), s e l f .name,message )

96

97

98 ## Model ------------------------------

99 def main() :

100 i n i t i a l i z e ()

101 f o r i i n r a n g e ( N t e rm i n a l s) :

102 t = Task(name=” ta s k ”+‘ i ‘)

103 a c t i v a t e ( t , t . e x e c u t e (MaxComple t ions ))

104 s i m u l a t e ( u n t i l = MaxrunTime)

105 r e t u rn (now(),Task. r a t e )

106

107 ## Experiment data -------------------------

108

109 cpu = Re s o u r c e (name= ’ cpu ’ )
110 d i s k = Re s o u r c e (name= ’ d i s k ’)
111 N t e rm i n a l s = 3 ## Number of terminals = Tasks

112 pD i s k = 0.8 ## prob. of going to disk

113 MeanThinkTime = 10.0 ## seconds

114 MeanCPUTime = 1.0 ## seconds

115 MeanDiskTime = 1.39 ## seconds

116

117 r an . s e e d (111113333)

118 MaxrunTime = 20000.0

119 MaxComple t ions = 100

120 DEBUG = F a l s e

121

122

123 ## Experiment

124

125 r e s u l t=main ()

126

127 ## Analysis/output -------------------------

128

129 p r i n t ’ c e n t r a l s e r v e r ’

c e n t r a l s e r v e r

107 p r i n t ’ %7.4 f : CPU r a t e = %7.4 f t a s k s per second ’ % r e s u l t

842.7865 : CPU r a t e = 0.1210 t a s k s p e r s e c o nd


