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Ogod0o0doO0 1 mml.c

#include "mml.h"
/*main0 000000

good
touch mml.in mml.out

ooooodd (mmz.in)00O0O

[(float)mean interval limitOO0OO000O [minuteJUOODO] [(float)mean service
lsmit0 00000000000 [minute]O0OO0OT [(int)deleyed requiredd OO OO [peoplelO ]

© 00 N O Ul W N =

—
[=)

11| --
12
13 000000 (mml.en)000O0O
14| —-

15| 1.000 0.5000 1000

16| ——

17| */

18
19| //false->Customer Number Limit Mode
20 //true->Fized Time Mode

21| bool limit_time_mode=false;

22
23
24| int main(int argc, char **argv){

25

26 int s;

27 sscanf (argv[1], "%d", &s);

28

29 char *infilename = "mml.in";

30 char *outfilename = "mml.out";

31

32 //Read Ezec options (UOOOOOOOODOOO)

33 int option;

34 while( (option = getopt(argc, argv,"i:o:th"))!=-1 ){
35 switch(option){

36 case ’i’:

37 infilename = optarg;
38 break;

39 case ’0’:

40 outfilename = optarg;
41 break;

42 case ’t’:

43 limit_time_mode = true;
44 break;

45 case ’h’:




46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80

81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101

default:
usage (argv[0]);
return O;
break;

/*0pen input and output filed DO OODOOOOODOOOOOOO/
infile = fopen(infilename,"r");
outfile = fopen(outfilename,"w");

/*Specify the number of events for the timing functionOO0ODOOOOODODOK/
//Customer Number Limit Mode
if (11imit_time_mode) num_events = 2;//00 (Arrival Event)O OO (Departure Event)
//Time Limit Mode
else num_events = 3;//00

(Arrival Event)O D0 (Departure Event)O OO (Stmulation End Event)

/*Read input parameter0 00000000000/
if (!limit_time_mode) {//Customer Number Limit Mode
fscanf (infile, "%f % /%d" ,&mean_interarrival ,,&mean_service,&num_deleyed_required) ;
printf ("input, 4f %f_%d\n" ,mean_interarrival ,mean_service,num_deleyed_required) ;
}Yelse{//Time Limit Mode
fscanf (infile,")f %f %4f",&mean_interarrival,&mean_service,&time_end);
printf ("input, k£ %f_%f\n" ,mean_interarrival ,mean_service,time_end);

if (!1limit_time_mode) printf ("Exec Limit ,Costomer Number Mode\n");
else printf ("Exec Limit_ Time Mode\n");

/*Write Report heading and input parameter0 000000000000 00OOO/

fprintf (outfile, "Single-server ,queueing system \n") ;

fprintf (outfile, "Mean interarrival time_ Limit,,%11.3f minutes \n",mean_interarrival);
fprintf (outfile, "Mean service time_ Limit,,%16.3f minutes \n",mean_service);

if (!1limit_time_mode) fprintf (outfile,"Number of customers,’14d \n",num_deleyed_required
)

else fprintf(outfile,"Length of jthe Simulation%9.3f minute \n",time_end);

printf ("mean interarrival %f, \n",mean_interarrival);
printf ("meanservice %f,\n" ,mean_service);

/*Initialize the simulattonl 000000000000/
initialize(s);

bool sim_run=true;

//int arrival_id=0,dep_1d=0;

while(sim_run){
/*Determine the next eventl 0000 UOIOOODOK
timing();

/*Update time-average statistical accumulators0 IO O00O00OO/
update_time_avg_status();

/*Invoke the appropriate event function0 0000000/
switch(next_event_type){
case 1:
arrival_id++;




103
104
105
106
107
108
109
110
111

113
114
115
116
117

118
119
120
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123
124
125

126
127
128
129
130
131

133
134

136
137
138

140
141
142
143
144
145
146
147
148
149
150
151

153
154

156
157

}

printf (" [%10.3£f] Customer %d is Arrival\n",sim_clock,arrival_id);
arrival();//Arrival Event (O OO0 OO)
break;
case 2:
dep_id++;
printf (" [%10.3£f] Customer }d, is Departure\n",sim_clock,dep_id);
depart () ; //Departure Event (DO OO OO )
break;
case 3://for Limit Time Mode
/*Invoke the report gemerator and end the stmulation0 000000000 OOO
joooooooo/
report();
break;
}
if ('1limit_time_mode){//Limit Customer Number Mode
/*Quit the simulation when more delays are not needed 000000 OIOOOOOOO
00o00oooooooox/
if(num_custs_delayed > num_deleyed_required) sim_run=false;
Yelse{//Limit Time Mode
/*Quit the simulation when time to simulation endd 000000000 0OOOOODOO
0000000DOoooOoooox/
if (next_event_type==3) sim_run=false;

/*Invoke the report gemerator and end the stmulation0 00000000000 0O0OOOO
ooox/
if (!1imit_time_mode) report();//Limit Customer Number Mode

fclose(infile);
fclose(outfile);

return O;

/*Initialization functiond OO0 Ox/
void initialize(seed){

/*Set rondom seed*/
srand(seed) ;

/*Initialize the Simulation sim_clockU DO 0ODO0DODOODOODODOOR/
sim_clock = 0.0f;

/*Initialize the state wariablesO OO 0000 O/
server_status = IDLE;

num_in_q = 0;

time_last_event = 0.0;

/*Initialize the statical countersUO 0000000/
num_custs_delayed = O;

total_of_delays = 0.0;

area_num_in_q = 0.0;

area_server_status = 0.0;

/*#Initialize event list0 000000000000
Since no customers are presentl]U00OO00O0OO00OOO
the departure (service completion) event ts eliminated from consideration.
(O departurel 000000000/

time_next_event[1] = sim_clock + expon(mean_interarrival);
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159
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164

166
167
168
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171
172
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175
176
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179
180
181
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187

189
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191

193
194

196
197
198

200
201

202
203
204
205
206

207

208

209
210

/*Guaranteening that first event will be an arrival

OO0000000A4rriwel 000000 [timing (D]
min_time_next_event 0000 00000OOOODOO)*/

time_next_event[2] = 1.0e+30;

/*if Limit Time Mode, set Time to Simulation end*/

if (limit_time_mode) time_next_event[3] = time_end;

/*Timing function*/
void timing(void){
int i;
float min_time_next_event = 1.0e+29;

next_event_type = O;

/*Determine the event type of next event occurJ 00 D00 O0OOOOODDOODOOK
for(i=1; i <= num_events; ++i){
if (time_next_event[i] < min_time_next_event){
min_time_next_event = time_next_event[i];
next_event_type = i;

}

/*Check to see whether the event list 4s empty0 0000000000000 DO0OOOOOOK/
if (next_event_type == 0){
/*the event list is empty, so stop
simulation0 0 0000000000000 O0O0O0OOOOOO/
fprintf (outfile, "\nEvent list_ empty at sim_clock %f",sim_clock);
exit(1);
}

/*The event list s not empty, so advance the simulation
stm_clock0 000000000000 O0O0OODOODOOOK/
sim_clock = min_time_next_event;

}

/*Arrival event functionO O O0000O D/
void arrival(void){
float delay;

/*Schedule nezxt arrival0 0000000000 OOO0OO/
time_next_event[1] = sim_clock + expon(mean_interarrival);

/*Check the whether server ¢s busyD 00000000000 O0O00OO/
if (server_status == BUSY){
/*server is busy, so increment number of customers in
quene0 0 0000000000000 0OOOOOOOOL
++num_in_gq;

/*Check to see whether an overflow condition status0 O O0O00O0O0ODOODOOOOD/
if(num_in_q > Q_LIMIT){
/*the queue has overflowed, so stop the
stmulationd] D0 0000000000000 00O000OOK/
fprintf (outfile,"\nOverflow of the array time_arrival at,sim_clock_ %f",
sim_clock);
exit(2);
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260
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263
264

}

/*there is still room in the queve ] 00 00O O000O0OOO0O
so store the sim_clock of arrival of the arriving costomer at the (new) end of
time_arrival
O time_arrival 000000000000/
time_arrival [num_in_q] = sim_clock;

Yelsed{
/*server 1s 4dlel] 000000
so arriving customer has delay of zeroJUOUODOOOOOODOOO

the following two statement are for program clarity and do not affect the
result of the stmulation
00o0o0oo00o00mooooooooooooooDoon/
delay = 0.0;
total_of_delays += delay;

/*Increment the number of customers delayed ] 000000000 O0O0OO
and make server busyD 000000000/

++num_custs_delayed;

server_status = BUSY;

/*Schedule a dedeparture(service completion)[ D 0000000000000 DO0O0OOK/
time_next_event[2] = sim_clock + expon(mean_service);

/*Departure event functiond OO 00O00ODx/
void depart(void){

int i;
float delay;

/*Check to see whether the queue s emptyU 000000 ODODO0OOO/
if (num_in_q == 0){
/*queue s empty so make server tdle and eliminate the departure event from
consideration
0000000000000 0o0o00mOooo0oooooom
server_status = IDLE;
//min_time_next_event 0D DO00O0000 temingDOD0OO0D0OODO
time_next_event[2]= 1.0e+30;
Yelsed{
/*queue %s nonemptyll 0000000000
so decrement the number of customers in quevell 000000 D0O0O D%/
--num_in_gq;

/*Compute the delay of customer who is beginning service and update the total delay
accumulator

0000000000000000M 000000000/

delay = sim_clock - time_arrivall[1];

total_of_delays += delay;

/*Increment the number of costomers delayed ] D000 0O00OOOOODOO
and schedule departure0 0000000000000 ODOOOOK

++num_custs_delayed;

time_next_event[2] = sim_clock + expon(mean_service);

/*Move each customer in queue (if any) up one placel 0D 00000 O0DODODOOODO
*/

for(i=1; i <= num_in_q; ++i) time_arrival([i] = time_arrival[i+1];
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}

/*Report generator functiond 00D 0ODx/
void report(void){

/*Compute and write estimates of desired mesures of perfomance.
0o/
fprintf (outfile, "\nAvarage delay,in queue %11.3f minutes",total_of_delays/
num_custs_delayed); /00000
O
fprintf (outfile, "\nAvarage number of customers,in queue %10.3f" ,area_num_in_qg/sim_clock
); /00000
O
fprintf (outfile,"\nEfficiency of utilization,of jthe server }15.3f",area_server_status/
sim_clock);//00000
0O
fprintf (outfile,"\ntime simulation ended, %12.3f",sim_clock);//0 000000000
fprintf (outfile,"\nVisited, jd, customers",arrival_id);//0000
fprintf (outfile, "\nServiced, %d customers",dep_id);//0 000
}
/*Update area acumulator for time-averaged 0O 00000/

void update_time_avg_status(void){

float sim_clock_since_last_event;
/*Compute sim_clock since last event ] 000000000000 OOOODOO
and update last-event-sim_clock markerl 000000000000/

sim_clock_since_last_event = sim_clock - time_last_event;
time_last_event = sim_clock;
/*Update area under number-in—queue functiondOOIOD0O0OO0OOx/
area_num_in_q += num_in_q * sim_clock_since_last_event;
/*Update area under server-busy indicator function1 IO O00OOOOD/
area_server_status += server_status * sim_clock_since_last_event;

}

/*Exponential vartate genaration functiond OO 00O OOODx/
float expon(float mean){
/*Ezponential function
f(z) = (1/mean)e”(-z/mean) : (for x>=0)
= 1-e”(-z/mean)
= -mean*1ln(U)
*/
float u;

/*Generate a U(0,1) random variatell O<=u<=100 0 Ox/
//u = rand(1);//rand.h
u = (float)rand()/RAND_MAX;

/*Return an exzponential random variate with mean "mean"
Omean 0000000 Ezponential Variated O O Ox/
return -mean * log(u);

}
void usage(char *myname){

printf ("%sy[hdt] [-i Input_File_Name] [-o Output_File_Name]\n",myname) ;
printf ("\t,-t:Limit_Time Mode  (default:Limit Costomer Number Mode)\n");
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printf ("\t,-i ,<Input_File_Name>:set Input File  (default:mml.in)\n");
printf ("\t -o <output_File_Name>:set Output_ File (default:mml.out)\n");
printf ("\t,-h:show,this usage\n");
printf("\n");
printf ("Input File’s format(Limit Costomer Number Mode)\n---,\n");
printf (" [(float)mean,interva; 11limit [minute]] [(float)mean service limit [minute]][(int)
deleyed, required[people]]\n");
printf("ex)1.000.,0.5000,1000\n") ;
printf("\n");
printf ("Input File’s_ format, (Limit Time Mode)\n--- \n");
printf (" [(float)mean interva; 11limit [minute]] [(float)mean service limit [minute]] [(
float)End_ time [minute]]\n");
printf("ex)1.000.,0.5000,100\n");
}
000000 2 extracter.sh
#!/bin/zsh
# the number of executions
n=100
#extract 3 evaluations from ’mml.out’.
function extract () {
avarage_delay=‘awk ’/Avarage delay,in queue/ {print, $56}’ mml.out*
avarage_number_of_customers_in_queue=‘awk ’/Avarage number of customers,in queue/ {

print$7}’ mml.out*

efficiency_of _utilization_of_the_server=‘awk ’/Efficiency_of utilization of ithe server/
u{print, $7}° mml.out®
¥
# make a data file.

function make_data_file () {
echo "$avarage_delay,$avarage_number_of_customers_in_queue,
$efficiency_of_utilization_of_the_server" >> evaluation.dat

# remove evaluation.dat when it exists.
if [ -e evaluation.dat ]; then

rm evaluation.dat

echo "removed evaluation.dat"
fi

for i in ‘seq 1 $n‘

do

# executing the C program -> extracting 3 evaluations -> making a data file.

./mml $i && extract && make_data_file
done

oooooo 3 fd.py

# this program receives an integer parameter and outputs frequency distribution’s data.
# Usage:
# , python -V
# Python 3.4.2
# 7 python fd.py O # outputs frequency distribution data of the average delay in queue
#  python fd.py 1 # outputs frequency distribution data of the average number of

customers in the queue
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# 7 python fd.py 2 # outputs frequency distribution data of the efficiency of utilization
of the server

import numpy as np

import math

import sys

import csv

parameters = sys.argv
#parameters[1] = colomn

# open the data file that includes 3 evaluations.
f = open(’evaluation.dat’, ’r’)
reader = csv.reader(f)
data = []
for row in reader:

data.append(row[int (parameters[1])])
f.close()

values = []
for k in range(0,len(data)):
values.append(float(datalk]))

# determine the number of class by Sturges’ formula.
frequency_number = math.ceil(l+math.log(100,2))

# determine class.

maximum = max(values)

minimum = min(values)

interval = np.linspace(minimum, maximum, frequency_number+1)

# determine each of the class’s frequency.
frequency = [0]*(len(interval)-1)
for i in range(0,len(interval)-1):
for v in values:
if interval[i] <= v and v < interval[i+1]:
frequency[i] += 1
for v in values:
if interval[-1] == v:
frequency[-1] += 1

# output data.
for i in range(0,len(interval)-1):
print ("{0:+9.2e} ,{1}".format ((interval[i]+interval[i+1])/2,frequency[i]))

goon

[

mml.zip
https://ie.u-ryukyu.ac.jp/~asharif/pukiwiki/index.php?%A5%B7%A5)DF%AS/ES,ASLECALY,
BCYA5%B7%AS%LET%ASYF3
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