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T —RRKD Aol > Ial—YayAdd DI rFRin ZOER

n ARHFEFER P SRDI=2 Aol | I a2l —ar Aol
2 11.11111111 11.109021
3 7.924528302 7.923776
4 6.207751938 6.207967
5 5.11733835 5.114861
6 4.358537689 4.357284
7 3.798328639 3.79905
8 3.367058222 3.368862
9 3.024472697 3.02343
10 2.745597097 2.74583
100 0.297053002 0.297073
1000 0.029970054 0.030055
—H /T2l —>avfE
1.04
1.03
1.02
1.01
ﬁ ' ; 3 2 g 8 9 8 9 10 100 ®
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i

Y= NTOY — & RFEDMEROIIHE S BIEE T ST, ZEBERIFDOE=X Aol &

HIs7 077 2zl TICEHT 5.

#include <stdio.h>

#include <stdlib.h>

#include <math.h>

#include <time.h>

#include "MT.h"

#define Kaisu 10000000 // E¥Ial—2arvoIRY EK
#define SYMBOL_COUNT 3 /] PURIVEBORE

#define SIMULATION_COUNT 20 // ¥Sal—>3vEH

double arrive_rates[SYMBOL_COUNT]; // Y >YHRILCEDREL—F
double service_rates[SYMBOL_COUNT]; // Y >YHRILCEDH—EZXL—F

// EBOHICRESEBLER
double Random_Exp(double Lambda) {

return -log(genrand_real3()) / Lambda;
}

/1 P RIVRERE

int symboli() {
double rnd = genrand_reall();
double cumulative_probability = 0.0;
double symbol_probability = 0.0;
double total_arrive_rate = 0.0;

// BEL— OB EHE
for (int i = 0; i < SYMBOL_COUNT; i++) {
total_arrive_rate += arrive_rates[i];

}

// BERICR > T VRILERER
for (int i = 0; i < SYMBOL_COUNT; i++) {
symbol_probability += arrive_rates[i] / total_arrive_rate;
if (rnd < symbol_probability) {
return i;
}
}
return SYMBOL_COUNT - 1; // BD7c&. RED VRILEERT
}

/! B—EZRL—FMIBIEY—EXHEZRE
double ui(int service) {
return Random_Exp(service_rates([servicel);

}

// 1E53D Aol ZFHE
double simulate_AoI() {
double current_time = 0.0, current_symbol_service_end_time = INFINITY;
double server_symbol_arrival_time = 0.0, monitor_update_time = 0.0;
double monitor_symbol_arrival_time = 0.0, cumulative_AoI = 0.0;
double first_service_completion_time = 0.0;
int current_symbol = -1, symbol_arrival_count = O, service_completion_count =

double cumulative_probability = 0.0;

// BEL— rOAFEFE
for (int i = 0; i < SYMBOL_COUNT; i++) {
cumulative_probability += arrive_rates[i];

}
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// HEIOF BRI ZRE
current_symbol = symboli();
double next_symbol_arrival_time = Random_Exp(cumulative_probability);

while (symbol_arrival_count < Kaisu && service_completion_count < Kaisu) {

/! BIBAARY B

if (next_symbol_arrival_time <= current_symbol_service_end_time) {
current_time = next_symbol_arrival_time;
server_symbol_arrival_time = next_symbol_arrival_time;
current_symbol = symboli();
next_symbol_arrival_time = current_time + Random_Exp(cumulative_probability);
current_symbol_service_end_time = current_time + ui(current_symbol);
symbol_arrival_count += 1;

}
// T—ERFETANYk
else if (next_symbol_arrival_time > current_symbol_service_end_time && service_completion_count == 0) {
first_service_completion_time = current_symbol_service_end_time;
current_time = current_symbol_service_end_time;
monitor_update_time = current_symbol_service_end_time;
monitor_symbol_arrival_time = server_symbol_arrival_time;
current_symbol = -1;
current_symbol_service_end_time = INFINITY;
server_symbol_arrival_time = 0;
service_completion_count += 1;
}
else if (next_symbol_arrival_time > current_symbol_service_end_time && service_completion_count > 0) {
cumulative_AoI += 0.5 * ((current_symbol_service_end_time - monitor_symbol_arrival_time) *
(current_symbol_service_end_time - monitor_symbol_arrival_time) -
(monitor_update_time - monitor_symbol_arrival_time) *
(monitor_update_time - monitor_symbol_arrival_time));
current_time = current_symbol_service_end_time;
monitor_update_time = current_symbol_service_end_time;
monitor_symbol_arrival time = server_symbol_arrival_time;
current_symbol = -1;
current_symbol_service_end_time = INFINITY;
server_symbol_arrival_time = 0;
service_completion_count += 1;

}

return cumulative_AoIl / (monitor_update_time - first_service_completion_time);

int main() {
init_genrand((unsigned)time (NULL)) ;

/] A—HY—ICLBHBL— Y —EXL— FORE
//printf ("&P VRILDBIBEL—FEAANL TSV :\n");
for (int i = 0; i < SYMBOL_COUNT; i++) {
arrive_rates[i]=i*0.1 + 0.1;
printf ("> VRIL %d DOEEFEL—b=Y%f\n ", i,arrive_rates[i]);
//scanf ("}1f", &arrive_rates[i]);

}

//printf ("& VRILOY—EZXL—FZAALTLIESL:\n");
for (int i = 0; i < SYMBOL_COUNT; i++) {
service_rates[i]= arrive_rates[SYMBOL_COUNT-(i+1)];
printf ("> VRIL %d DY —E XL —k=%f \n", i,service_rates[i]);
//scanf ("%1f", &service_rates[i]);

¥
double total_AoI = 0.0;

// Tal—2 3 EERERET
for (int sim = 0; sim < SIMULATION_COUNT; sim++) {
double Aol = simulate_AoI();
total_Aol += AoIl;
//printf (" Tal—3> §d D Aol = %f\n", sim + 1, AoIl);
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// F39 pol ODFE L WS
double average_Aol = total_AoI / SIMULATION_COUNT;
printf("\n10 @3O>I al—>3 Y DFH Aol = %f\n", average_Aol);

return O;
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