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//sciara_pga.c

#include <stdio.h>
#include <pgapack.h>
#include <sys/types.h>
#include <unistd.h>
#include <time.h>

#define PAR_NUM 8
#define IND_LEN 64
#define POPSIZE 16
#define ITERATIONS 100

int nbits[PAR_NUM] = {8, 8, 8, 8, 8, 8, 8, 8 };
float low [PAR_NUM] = {0.01, 0.4, 2.0, 1095.0, 1000.0, 800.0, 1.0e-16, 0.001};
float high [PAR_NUM] = {0.3, 1.0, 10.0, 1150.0, 1094.0, 900.0, 1.0e-11, 1.0};

double sciaraEvaluationFunction(PGAContext *, int, int);

/*******************************************************************
*                   user main program                              *
*******************************************************************/
int main( int argc, char **argv ) {

PGAContext *ctx;
time_t start_t, end_t;
double diff_t;

start_t = time(NULL);

ctx = PGACreate(&argc, argv, PGA_DATATYPE_BINARY, IND_LEN, PGA_MAXIMIZE);
PGASetRandomSeed(ctx, 1);

PGASetPopSize(ctx, POPSIZE);
PGASetMaxGAIterValue(ctx, ITERATIONS);
PGASetNumReplaceValue(ctx, POPSIZE / 2);
PGASetPopReplaceType(ctx, PGA_POPREPL_BEST);
PGASetPrintFrequencyValue(ctx, 1);

PGASetUp(ctx);
PGARun(ctx, sciaraEvaluationFunction);
PGADestroy(ctx);

end_t = time(NULL);
diff_t = difftime(end_t, start_t);
printf("Elapsed time = %f\n", diff_t);

return(0);
}

/*******************************************************************
*   user defined evaluation function                               *
*   ctx - contex variable                                          *
*   p   - chromosome index in population                           *
*   pop - which population to refer to                             *
*******************************************************************/
int sciara_exec(char* program, char** arg_list)
{

pid_t child_pid;
child_pid = fork();
if (child_pid != 0)

return child_pid;
else
{

execvp(program, arg_list);
fprintf(stderr, "An error occurred. Program terminated.\n");
abort();

}
}

double sciaraEvaluationFunction(PGAContext *ctx, int p, int pop) {

FILE *f;
char parameter_path[] = "../sciara/param.txt",

fitness_path[] = "../sciara/fitness.txt",
*arg_list[] = {

"../sciara/sciara.sh",
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NULL
},

str[256];

int child_status;
int i, start = -1, end;
float prm[PAR_NUM], e1;

//set parameters from individual
for (i=0; i<PAR_NUM; i++)
{

start += 1;
end = start + nbits[i] - 1;
prm[i] = PGAGetRealFromBinary(ctx, p, pop, start, end, low[i], high[i]);

}

//write parameters values on file
f=fopen(parameter_path, "w");
for (i=0; i<PAR_NUM; i++)

if (i==6)
fprintf(f, "prm[%d]\t%e\n", i, prm[i]);

else
fprintf(f, "prm[%d]\t%f\n", i, prm[i]);

fclose(f);

//sciara batch execution
sciara_exec(arg_list[0], arg_list);
wait(&child_status);

//read fitness from file
f=fopen(fitness_path,"r");
fscanf(f, "%s", str);
e1 = atof(str);

//return fitness
return(e1);

}
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