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#include <stdio.h>
#include <stdlib.h>
#include <math.h>
#include <time.h>

//int PACKET_NUMBER=1;
//#define recall double exp(PACKET_NUMBER)
#define INFINITY -1

#define SEND_DATA 100000

#define MRND 1000000000L
static int jrand;
static long ia[56];

int minimum_distance_patern(double *a, int n);

double distance2(const double *array_a, const double *array_b, int n);
double distancel(const double *array_a, const double *array_b, int n);

double distance_3(double bl, double b2, double b3, double al, double a2, double a3);
double distance_2(double bl, double b2, double al, double a2);
double distance_1(double bl, double al);

int main_a(const int PACKET_NUMBER, const int recall,
double **packet_interval , double *recieved_packet_interval,
double *recieved_packet_time, double *distance, FILE *graph);

static void irn55(void)
{

int i;

long j;

for(i=1;i<=24;i++){
j=ialil-ial[i+31];
if(j<0) j+=MRND;
ialil=j;

}

for (i=25;i<=55;i++){
j=ialil-ial[i-24];
if(j<0) j+=MRND;
ialil=j;

}

void init_rnd(unsigned long seed)
{

int i,ii;

long k;

ia[55]=seed;

k=1;

for(i=1;i<=54;i++){
ii=(21%1)%55;
ia[iil=k;
k=seed-k;
if (k<0) k+=MRND;
seed=ialiil;

13



}

}
irn55(); irn55(); irn55Q);
jrand=55;

long irnd(void)

{

}

if (++jrand>55){irn55(); jrand=1;}
return ial[jrand];

double rnd(void)

{
}

return (1.0/MRND)*irnd();

//—RRELB >R ELRE £
double rand_exp(double rate){

}

return (-(1/rate)*log(1-(rnd())));

int main(void){

//

int PACKET_NUMBER;
int recall;

unsigned long a = ((unsigned long)time(NULL))?%1000000000;
init_rnd(a);

int max_packet_number;

printf ("max packet number\t");
scanf ("%d",&max_packet_number) ;

int max_recall = (int)exp((double)max_packet_number / 1.0);
//printf ("max_packet_number\t%d\n", max_packet_number) ;
//printf ("max_recall\t\t%d\n\n", max_recall);
//scanf ("%d" ,&SEND_DATA) ;

double **packet_interval = (double**)calloc(max_recall, sizeof (doublex));
if (packet_interval == NULL){

printf ("error:%d\n", __LINE__);
exit(1);
}
for(int i=0; i<max_recall; i++){
packet_interval[i] = (double*)calloc(max_packet_number, sizeof (double));
if (packet_interval[i] == NULL){
printf("error:%d\n", __LINE__);
exit(1);
}
}

double *recieved_packet_interval = (double*)calloc(max_packet_number, sizeof(double));
if (recieved_packet_interval == NULL){

printf ("error:%d\n" LINE__);

exit(1);

P—

}

double *recieved_packet_time = (double*)calloc(max_packet_number, sizeof(double));
if (recieved_packet_time == NULL){

printf("error:%d\n" LINE__);

exit(1);

Ep—

}

double *distance = (doublex*)calloc(max_recall, sizeof (double));
if (distance == NULL){

printf ("error:%d\n" LINE__);

14



exit(1);
}

// double packet_interval[recall] [PACKET_NUMBER] ;
// double recieved_packet_interval [PACKET_NUMBER] ;
// double recieved_packet_time [PACKET_NUMBER] ;

FILE *graph = fopen("graph.csv", "w");

if (graph == NULL){
printf ("error:%d\n"
exit(1);

LINE__);

P—

}

for (int PACKET_NUMBER = max_packet_number; PACKET_NUMBER <= max_packet_number; PACKET_NUMBER++){
recall = (int)exp((double)PACKET_NUMBER / 1.0);
//printf ("PACKET_NUMBER:Y%d\trecall:%d\n", PACKET_NUMBER, recall);
printf ("PACKET_NUMBER:%d\t", PACKET_NUMBER);

main_a(PACKET_NUMBER, recall, packet_interval, recieved_packet_interval, recieved_packet_time, distance);
printf("\n");
}

return O;

}

int main_a(const int PACKET_NUMBER, const int recall, double **packet_interval ,
double *recieved_packet_interval, double *recieved_packet_time, double *distance){

int i;

int arrival_packet;

int recieved_packet;

int queue_in;

double current_time;

double next_packet;

double service_end;

const double server_rate = 1;
int selected_pattern;

int correct_distancel 0;
int correct_distance2 = 0;

// printf("line %d\n", __LINE__);

for(int send_data=0; send_data<SEND_DATA; send_data++){
// printf("line %d\n", __LINE__);
for(i=0;i<recall;i++){
//printf ("packet_interval([%d]\n", i);
for(int j=0; j<PACKET_NUMBER; j++){
packet_interval[i] [j] = fabs(rand_exp(0.36));
//printf ("%f\n",packet_intervallil [j]);

}
//printf("\n");
}
// printf("line %d\n", __LINE__);

selected_pattern = irnd()%recall;
//printf ("slected_pattern : %d\n", selected_pattern);

//printf (" \n");
arrival_packet = 0;
recieved_packet = 0;
0
0

queue_in =05
current_time =
next_packet = packet_interval [selected_pattern] [arrival_packet];

service_end = -1.0;

while(1){
LOOP:
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if (service_end < 0.0){
Arrival_Block:
current_time = next_packet;
arrival_packet++;
queue_in++;
if (arrival_packet < PACKET_NUMBER){
next_packet = current_time + packet_interval[selected_pattern] [arrival_packet];
¥
if (queue_in == 1){
service_end = current_time + rand_exp(server_rate);
}
goto LOOP;
Yelseq
if (arrival_packet < PACKET_NUMBER){
if(next_packet < service_end){
goto Arrival_Block;

}
}
End_Block:
current_time = service_end;
queue_in--;
//printf ("%f\n",current_time);
//recieved_packet_time DIRTF
recieved_packet_time[recieved_packet] = current_time;
recieved_packet++;
if (queue_in > 0){
service_end = current_time + rand_exp(server_rate);
goto LOOP;
Yelse{
service_end = -1;
if (arrival_packet < PACKET_NUMBER){
goto LOOP;
Yelse{
break;
}
}
}
}

//printf ("\n");
//recieved_packet_time /'S recieved_packet_interval NDZEH
for(int i=0; i<PACKET_NUMBER; i++){
if(i == 0)
recieved_packet_interval[i] = recieved_packet_time[0];
elseq{
recieved_packet_interval[i] = recieved_packet_time[i] - recieved_packet_time[i-1];
}

//printf ("%f\n", recieved_packet_intervall[il);

// double distancel[recall] = {0};
//printf ("\n");
for(int i=0; i<recall; i++){
distance[i] = distancel(packet_interval[i], recieved_packet_interval, PACKET_NUMBER);
//printf ("pattern¥d:%f\n",i, distancel[i]);

//printf ("%d\n", minimum_distance_patern(distance, recall));

if ( minimum_distance_patern(distance, recall) == selected_pattern)
correct_distancel++;

//printf ("\n");

for(int i=0; i<recall; i++){
distance[i] = distance2(packet_interval[il], recieved_packet_interval, PACKET_NUMBER);
//printf ("patternyd:%f\n",i, distancel[i]);

}
//printf ("%d\n", minimum_distance_patern(distance, recall));
if ( minimum_distance_patern(distance, recall) == selected_pattern)

correct_distance2++;
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//printf ("\n");

printf ("%£\t%f",1.0-(double)correct_distancel/(double)SEND_DATA,1.0-(double)correct_distance2/(double)SEND_DATA) ;
//printf ("%f\n",1.0-(double)correct_distance2/(double)SEND_DATA);

return 0O;

}

int minimum_distance_patern(double *a, int n){
double minimum_distance;
int place = -1;

for(int i=0; i<n; i++){
if (a[i] == INFINITY)
continue;
else{
minimum_distance = a[il;
place = i;
break;
}
}
if (place == -1)
return -1;

for(int i=place+l; i<n; i++){
if(a[i] == INFINITY)
continue;
else if(ali] < minimum_distance){
minimum_distance = a[il;
place = i;
}
}
return place;

}

double distance2(const double *array_a, const double *array_b, int n){
double Sum = O;

for(int i=0; i<n; i++){

Sum += pow(array_b[i]l-array_alil, 2);
}
return Sum;

}

double distance_3(double bl, double b2, double b3, double al, double a2, double a3){
if (b1+b2+b3 > al+a2+a3){
if (distance_2(bl, b2, al, a2) == INFINITY)
return INFINITY;
else
return distance_2(b1,b2,al,a2) + (bl+b2+b3)-(al+a2+a3);
}
return INFINITY;
}

double distance_2(double bl, double b2, double al, double a2){
if (b1+b2 > al+a2){
if (distance_1(bl, al) == INFINITY)
return INFINITY;
else
return distance_1(bl, al) + (b1+b2)-(al+a2);
}
return INFINITY;
}

double distance_1(double bl, double al){
if (bl > al)

17



return bl-al;
return INFINITY;

double distancel(const double *array_a, const double *array_b, int n){

if(n == 1){
if (array_b[0] > array_al[0])
return (array_b[0]-array_a[0]);
else
return INFINITY;

double sum_a=0, sum_b=0;

for(int i=0; i<n; i++){
sum_a += array_al[il;
sum_b += array_b[il;
}
if (sum_b > sum_a){
if (distancel(array_a, array_b, n-1) < 0)
return INFINITY;
return sum_b - sum_a + distancel(array_a, array_b, n-1);

}

return INFINITY;
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