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%cd /tmp_mnt/home/nagamune/project5/ACTIVE/LOG.Var

2. 27V —vu—NEFTICF B,

3. testcase 1L LT experiment.GA.sh #FETL. EREHERT %,

%experiment.GA.sh testcase

%cd .../DATA varl

%../rgb_gen sample3_64_0_ga.dat 64

Y%mkreg sample3_64_0_ga-0.rgb

%mkreg sa,mple3_64_0_ga.-90‘1'gb

%cmpedge 1 sample3.64.0

Plpr -Pimagen sample3_64_0-0.cmpedge sample3_64_0-90.cmpedge

4. varlname, var2name, var3name IC3f LT experiment.GA.sh 2T L. fEREMAT 50
var2name, var3name D&, LT varl OXFH| % Th £, var2, vard IKZE LT
EFTT 5,

Y%experiment.GA.sh varlname
%cd ../DATA varl
Ymkrgb.sh gadat

%mkreg.sh gargb
Jhempedge.sh cmpfile
%%corel.sh cmpfile ; vari.corel
Jlpr -Pimagen varl.corel

19




L
Nt

5

BIE - BN

BT DFSRERAEIER VBN L 7o

4.

5.

BRI OWTHIE R K e, BRI BEEEOEWF - X RHIET 5.

<BM> ga_CD(), comp.val()

2. WEEDFHAC I T, £BEOPF TR ESEDRH T — 2 2HIET 2,

<BIB> evaluate(), -comp:val()

SRS BT BB, BEAIC A BEEOMER TR < £ DBOEK No. & BET b IS T B0

R HRBEED BIRE, BIOTRBA~ENENE L TRFT 5,
<ZM> comp-_val()

BEDER CE T, FRMGEROLBTERT 2 RFRAOFIR S R L TH o

<HIW > make.machines()

WMTHEC, (REHOHEBE 7V 7T %,
< HB> doneproc()

20



6

ass L)Xk

21







Dec 20 1995 15:19:27

ifsga.c

Page 1

/*********************************************************************/

Jr* *% )
VA ifsga.c tree exe source file, genetic algorithm. *% /
/** **/

/*********************************************************************/

#include
finclude
s#include
#include
sinclude
#include
#include

#include
#include
#include
2include
#include
#include
“Jinclude
#include

<stdio.h>
<math.h>
<gl.h>
<device.h>
<string.h>
<limits.h>
<stdlib.h>

"knap.h"
"deftree.h"
"calc.h"
"ifscm.h"
"ifsin.h"
"ifsadj.h"
"ifscl.h"
"keyboard.h"

JF Kk RkEKEKFF Ak hkhkhkRhKF Kb R h KK F KRk k Ak hhkhkkxFhhkkkk* Punctions *FxEkF */

static int set _ga _map(float prm([20]);

static int setCpD(float *CpD, int *rg(4]);
static void SetSmap(float, float, float, float);
static void SetBmap(int, float, fleoat,float, float);

/* kkkkhhkhhkhkhkhhkhkhrihhhhhkhhhhhrhrihhrhrhhhkhhkhrrxxdx%*%* Grobals *+*x* */

float CpD;

float prm{PRM NUM] ;
float value [POP_NUM] ;
float val;

float max_value;
float gen_max_value;
int gen;

int gen_max;

int max_pnum;

int gen_maxX_pnum;
FILE *fopen(), *fppl;

L/ kkkkkkkkk kK Ekkkkkkhhkkkkkkkkkkkkkkk*kk**¥k*k** Program start.

*kkk* */

a_CD(int *rg(4}])

{
MACHINE *machine;
int generation;
int island;
int J:
gen = 0;
gen_max ='0;
max_pnum = Q;
gen_max_pnum = 0;
max_value = 0.0;
gen max value = 0.0;

fopen("kekka", "w"); VA
"<generation>\n\n");

fppl =
fprintf(fppl,

initialize_proc(rg);

for(generation=1; generation<=GENERATION_MAX; generation++){
for(island=0; island<ISLAND_ NUM; island++){

/ EFERC L B EB

if(crossover reproduction(island, mac{island]) == -1){

Ty A F—T v

/* B o 4Rk

*/

*/
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extermination(island, generation, mac[island], rg);
1
mutation(island, mac{island]); /* BREE

i
s

fwr=]

evaluate(island, generation, mac[island], rg);/* #HE

]
}
fprintf(fppl,

"********************\n")I-

1

/****************************
TEICEZHEY

****************************/

int crossover_reproduction(island, machine)

int island;

MACHINE *machine;

{

if(Total Vv
free(repro);

free(new_chrom);

0.0){

return -1;
1
repro[0] = 0.0;
for(i=1; i<POPULATION[island]; i++){
repro(i) = repro(i-1l] + (double)popval[i-1l]/(double)Tota
repro[i-1] = 1.0;
for(i=0; i<POPULATION[island]/(3-CHROMTYPE); i++){
dof{
rand_reprol = rnd();
rand_ repro2 = rnd();

for(parentl=0; parentl<POPULATION[island]; parentl++){
if(repro[parentl) > rand reprol) '

VAR 8

*/

5
D */

A

{11}

fprintf(fppl, "<%d> %f (%d4)\n", gen max, gen max value, gen_max pnum);
machine cpy(mac{island-1], gmax mac[0]); /* BEFDOaE — */
get prm(island-1, mac[island-1], 0); /* 7 — & HLf */
set_ga map(prm); /* fWHOF = » */
machine sort(island, mac[island-1]); /* BETFDOY — 1 *x/
done_proc(); /% T ML : */
fclose(fppl); /7 v AT a— X
return;

sizeof({double));

int i, 3;
int parentl, parent2;
float Total V = 0.0;
float tval = 0.0;
float popval [POP_NUM] ;
MACHINE *new_mac = tmp_mac[island];
double *repro = (double *)calloc(POPULATION[island],
double rand_reprol, rand repro2;
char *new_chrom = (char *)calloc(BIT_LENGTH/8+(BIT_LENGTH%8!=0), sizeof(ch
ar));
if({repro == NULL) || (new_ chrom == NULL)){
fprintf(stderr, "Can’t allocate memory\n");
exit(-1);
}
for(i=0, j=1; i<POPULATION[island]; i++, J++){
popvall[i] = (float)j/(float)POPULATION[island];
Total V += popvallil;
}

1 v;
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break;

}
for(parent2=0; parent2<POPULATION[island]; parent2++){

if(repro{parent2] > rand repro2)

break;
}
} while((AUTOGAMY == FALSE) && (parentl == parent2));
if (CHROMTYPE == HAPLOID) { /F — G <y
if(SEX == TRUE) { /% A5 tE */

crossing_over haploid(island, parentl-1l, parent2-1,
i, i+POPULATION{islandl/2, machine, new mac);:
lelsef{ /* 40 dE */
machine cpy(&new _mac{i], &machine[parentl-1]);
machine cpy(&new_mac[i+POPULATION[island]/2], &machine[parent2-1]);
}
lelse{ /T REH +y
if(SEX == TRUE) { /* Ak */
crossing over diploid{island,. parentl-1l, parent2-1,
i, machine, new_mac, new_chrom);:
- lelsef VARE 35 */
Lo machine cpy(&new _mac(i], rnd() > 0.5 ? smachine[parentl-1] :
smachine[parent2-1]1);.
}.
}
} v
for(i=0; i1<POPULATION[island]; i++)
machine cpy(smachine[i], &new _mac[i]); /* BT O oK — %y

free(repro);
free(new_chrom);

return 0;

}

/***********************'****.*
************'*****4***********/'
void crossing_over haploid(island, parentl, parent2,. descendantl, descendant2,
machine, new_mac), ‘
int island;
int parentl, parent2, descendantl, descendant2;:
MACHINE *machine,. *new_mac;-
|
‘ int. i=1, 3j;
/2 BREFOE—
machine_cpy(&new: mac[descendantl]}, &machine[parentl]);
machine_ cpy(&new_mac[descendant2}, &machine[parent2]);

for(j=0; j<BIT LENGTH; j++){
if(rnd() <. CROSSOVER[island]){
i=1-1i;
COUNT_CR++;
1.

)

/¥ By bHloBEHL +/
BitWrite(new mac([descendantl].chroml, J,
BitRead(machine[(i ? parentl : parent2)}.chroml,. j));
BitWrite(new mac[descendant2].chroml, j,
BitRead(machine[(i. ?. parent2. : parentl)].chroml,. §)});

/et o n v - */
chrom_cpy(new_mac[descendantl].chrom2, new_mac[descendantl].chroml});-
chrom_cpy(new_mac{descendant2].chrom2, new mac[descendant2].chroml};

1

}

/**********************'******
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Tk o
ER R R R EEEE R EEEEEEEERESEEEEREEE]
void crossing over_ diploid(island, parentl, parent2, descendant, machine,
- new_mac, new_chrom)

int island;
int parentl, parent2, descendant;
MACHINE *machine, *new mac;
char *new_chrom;
{

int i=1l, 3;

int cross = 0;

int which_chrom;

/x BEF O € - */

0.5) ? parentl : parent2],

machine_cpy(&new _mac[(rnd(
0.5) ? parentl : parent2]);

y >
&machine[(rnd() >
which_chrom = (rnd() > 0.5);
for(j=0; J<BIT LENGTH; j++)I
if(rnd() < CROSSOVER[island]){
i=1- iy
cross++;

3

if(w.hich_cvhrom.) J* By FEloTBEEHL +/
BitWrite(new_chrom, j, BitRead((i ? machine[parentl].chroml
- machine([parentl}.chrom2), 3));

P

else
BitWrite(new_chrom, j, BitRead((i ? machine[parentl].chrom2
machine([parentl] .chroml), 3));
}
/r itk = ¥ — */

chrom_cpy(new_mac|[descendant] .chroml, new_chrom);

i=1;
which chrom = (rnd() > 0.5);
for(j=0; J<BIT LENGTH; j++)I
if(rnd() < CROSSOVER{island]){
A =1 - 1i;
cross++;

}

if(which_chrom)
BitWrite(new _chrom, j, BitRead((i ? machine[parent2].chroml
machine{parent2] .chrom2), j));
else
BitWrite(new _chrom, j, BitRead((i ? machine{parent2].chrom2
machine([parent2]).chroml), 3));
}
chrom cpy{(new_mac[descendant].chrom2, new.chrom);
' COUNT_CR += (int) (cross/2.0 .+ 0.5);
11

:/*'*‘k*******‘********‘k‘*‘********

2 B 0 A 3

: **'************‘******‘***"k'k'k'k'k/

] void evaluate(island, generation, machine, rg)
int islangd;

int generation;

{MACHINE *machine;

fint *rg(4];

IRt
i int phum;

int i, flag=0j;
int i

char *chrom=(char *)calloc(BIT LENGTH/8+(BIT LENGTH%8!=0),sizeof(char));

static int k=1;
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if(chrom == NULL) {
fprintf(stderr, "Can’t allocate memory\n");
exit(-1);
}
if (FLUCT) { s REELTE */
if(generation%PERIOD == 0) k =1 - k;
}
for(pnum=0; pnum<POPULATION[island];){
get prm(island, machine, pnum); VAR SR A */
flag = set_ga map(prm); /* Wil o F = v 7 x/
if(flag == 1){
break; .
‘Jelse( VARE (IR */
if((setCpD(&value[pnum], rg)) == 1) value[pnum] = 0.0;
val = value[pnum];
, y
b if(flag != 1) /* R o */
: comp val(island, generation, val, pnum, machine);
flag = 0;
pnum++;
}
get_prm({island, machine, max_pnum);
set_ga map(prm);
machine sort(island, machine); /* Bl oy —1r */

free(chrom);

}

/****************************

- 4

7F— B E
*****’***********************/
void get_prm(island, machine, pnum)

'int island;
MACHINE *machine;
int pnum;.

{
int i, 3, k=0;
int start_y, end x, end_y, end_z;
char *chrom=(char *)calloc(BIT LENGTH/8+(BIT LENGTH%8!=0),sizeof(char));

for(i=0; i<PRM_NUM;){
if(pnum > POPULATION[island]) break; ‘
/r ko /R x/

PhenoType (chrom, machine[pnum] .chroml, machine[pnum] .chrom2);

start_y = 0;
for(j=0; Jj<START Y GENE; Jj++){
start_y += BitRead(chrom, j+i/4*28) * START Y{j];

} .

machine[pnum] .prm[i] = start_y;

if(i == 0) prm[i] = (float)start y/128.0%0.6+0.1;
else prm[i} = (float)start y/128.0%0.6+0.1;
i++; :

end x = 0;

for (j=START Y GENE; j<(START Y GENE+END X GENE); j++){
end_x += BitRead(chrom, j+i/4*28) * END X[j-START Y GENE];

}
machine[pnum] .prm[i] = end_x;
if(i == 1) prm{i} = (float)end x/128.0%0.3+0.3;

else prm[i} (float)end x/128.0*0.8+0.2;
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i++;

end _y = 0;

for(j=(START Y GENE+END_X GENE); j<(START_ Y GENE+END_X GENE+END_Y_GENE);j++){
end y += BltRead(chrom, j+i/4%28) * END Y[ -(START Y GENE+END X . GENE)];

}

machine{pnum] .prm{i] = end y;

prm{i] = (float)end y/128.0%50.0;

i++;

end z = 0;
for(j“(START Y GENE+END X_GENE+END Y GENE),
J<(START_Y GENE+END X __GENE+END Y GENE+END_Z_GENE); j++){

end z += BltRead(chrom, j+l/4*28) * END Z[j-(START Y GENE+END_ X GENE+END Y GE

NE)];
machine[pnum] .prm[i] = end_z;
if(i == 3) prm[i] = (float)end_z/128.0%360.0;
else prm[i] = (float)end z/128.0%390.0+90.0%k++;
i++;

”} }
vl

/****************************

% R o o
****************************/ .
void comp val(island, generaticn, val, pnum, machine)

int island;

int generation;
float val;

int pnum;

MACHINE *machine;

{
int 3

if(gen == generation){
if(val >= max_value) {
~max_value = val;
max_pnum = pnum;
machine cpy(pmax mac[0], &machine[max pnum]); /* BEFO 2 € — xy
} |

}else(
fprintf(fppl, "<%d> %f (%d)\n", gen, max_value, max_pnum);

if(max value >= gen_max value){
gen_max value = max value;

gen_max _pnum = max_pnum;
gen_max = gen;
machine_cpy(gmax _mac[0], pmax mac([0]);
}
max_value = 0.0;
gen = generation;

if(val >= max_value){
max_value = val;
max_pnum = pnum;
}
1
}

/****************************
WEFOY -t

7’(***************************/

void machine sort(island, machine)

int island;

MACHINE #*machine;
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{
int i,
float

mac_suml, mac_sum?2,

wvalue [POP_NUM*2j;

j/ k;

char **chrom = (char **)calloc(POPULATION[island]*2,
if(chrom == NULL){
fprintf(stderr, "Can’t allocate memory\n");
exit(-1);
}
mac_suml = mac_sum2 = 0;

for(i=0; i<POPULATION{island];
if(valueli] != 0.0)({
chrom[mac_suml] =
wvalue[mac_suml] =
mac_suml++t;

3

i++){

machine[i] .chroml;
value(i];

sizeof (char *));

}

] for(i=0; i<POPULATION[island]; i++){

j if(valuefi] != 0.0)({

’ chrom{mac_suml+mac_sum2] = machine{i].chrom2;
wvalue[mac_suml+mac_sum2] = value[i];
mac_sum2++t;

}
}
if(mac_sumltmac_sum2 == 0){
Class = 0;
free(chrom);
return;
}
chromsort(wvalue, chrom, 0, mac suml+tmac_sum2-1); /* Zefaik o v — t */

chromsort2(wvalue, chrom,

for(i=0, j=0; i<mac suml+mac_sum2; 144 {
value[j] = wvalue[i];

machine[j].chroml = chrom[it++];

machine[j] .chrom2 = chrom[i];
Jtt;

}

Class = 1;

for(i=1; i<mac_suml+mac_sum2; i++){

if(mememp(chrom[i], chrom([i-1], BIT LENGTH/8+(BIT_LENGTH%8!=0))

Class++;
}
free(chrom);

}

/****************************
stk v — b

****************************/

void chromsort2(r, v, left, right)

char **v;

int left, right;

float r[POP_NUM];

{

int i, J;

for(i=left,
r swap(r, i,
v_swap(v, i,

}

j=right;
3)i
J)i

i<=(left+right)/2; i++,

0, mac_suml+mac_sum2-1);

SRRDR!

/-k
/-k

t= 0)
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/****************************
fethko v — +

****************************/

void chromsort(r, v, left, right)

char **v;

int left, right;

float r[POP_NUM];

{

int i, last;
if(left >= right) return;

v_swap(v, left, (left+right)/2);
r_swap(r, left, (left+right)/2);
last = left;

for(i=left+l; i<=right; i++){
if(r(i] >= rileftl){
r_swap(r, ++last, 1i);
') v_swap(v, last, 1i);
}

)
v_swap(v, left, last);

r_swap(r, left, last);

chromsort(r, v, left, last-1);
chromsort(xr, v, lastt+l , right);

}

/****************************
eththo v — b
****************************/
v_swap(v, i, J)

char **v;
int 1i,73;

{
char *temp;
temp = v[il;
viil = v([31;
vij] = temp;

1

]

/****************************
BARERo Y — 1

****************************/

r swap(r, i, 3J)

float r[POP_NUM];

int i,3;

{

float temp;
temp = r[(il;
rfi] = r(j1;
r[j] = temp;

}

/****************************
Ze R 2 B

****************************/

void mutation(island, machine)

int island;

MACHINE *machine;

{

int i/ j;

A
J*

b
T [
ALY
S
NN
I

oyl

J* ek v — |

*/
*/
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for(i=0; i<POPULATION[island]; i++){
if(META MU == ON){
for(j=0; J<BIT_LENGTH; j++){

if(rnd() < 1.0/machineli] .mu){ /* €y bHloBEBEHL */
mu_BitWrite(machine({i].mu, j, 1l-mu_BitRead(machine[i].mu, J));
}
}
}
for(j=0; JF<BIT LENGTH; j++){
if(rnd() < 1.0/machine[i].mu){
BitWrite(machine[i] .chroml, j, 1-BitRead(machine(i].chroml, j));
COUNT MU++;
}
1
if (CHROMTYPE == DIPLOID) {
for(j=0; J<BIT_LENGTH; j++){
if(rnd() < 1.0/machine([i] .mu){
BitWrite(machine[i].chrom2, j, 1-BitRead(machine(i].chrom2, j));
o } COUNT MU++;
o }
}
lelse /* Bvtath o 2 ¥ — */
chrom_cpy(machine[i].chrom2, machine[i].chroml});

E R I o R o o o o o
¥ H E o A R
****************************/
void initialize proc(rg)

int *rg(4];

FILE *fp;

knap_item load(); /* "item.dat"Z7 7y A A DE A A K */
fp = f_parameter(); /* "param"7 7 A A D B A A I */
make_ islands(fp); /* BRRERRLETEROWMB */
make machines(rg); /% {8 o K R */

fclose(fp);

EEE R o R O O R TR R O R o
%
T LA
****************************/
void done_proc()

{

int i;

for(i=0; 1<ISLAND_ NUM; i++){
free(mac(i] (0] .chroml);
free(mac[i] [0] .chrom2);
free(mac[i]);
free(tmp mac[i]);
free(pmax mac(i]);
free(gmax:hac[i]),

}

free(mac);

free(tmp mac);

free(pmax_mac);

free(gmax_mac);

free(POPULATION) ;

free(MUTATION) ;

free (CROSSOVER) ;
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/****************************
"item.dat"7 7 4 A D F A H
****************************/
void knap_item_ load()

{

FILE *fpl, *fp2, *fp3, *Ifp4;
int i;
if(((fpl = fopen("iteml.dat", "r")) == NULL) ||
((fp2 = fopen('"item2.dat", "r")) == NULL) ||
((fp3 = fopen("item3.dat", "r")) == NULL) ||
((fp4 = fopen("itemé.dat", "r")) == NULL)){
fprintf(stderr, "can’t open item.dat\n");
exit(-1);
} .
fscanf(fpl, "Gene %d\n", &START Y GENE);

14

, &END_X GENE);
%d\n", &END_Y GENE);

, &END_7 _GENE);

(
fscanf(fp2, "Gene
fscanf(fp3, "Gene
fscanf(fp4, "Gene

[ I (|

) START_ Y (int *)calloc(START_Y GENE, sizeof(int))

END_X = (int *)calloc(END X GENE, sizeof(int));
END Y = (int *)calloc(END Y GENE, sizeof(int));
END_2Z = (int *)calloc(END_Z_ GENE, sizeof(int));
fscanf(fpl, "\nSTART_Y-ITEM:\n");

(
fscanf(fp2, "\nEND_X-ITEM:\n");
fscanf(fp3, "\nEND_Y-ITEM:\n");

(fp4, "\nEND_Z-ITEM:\n");

for(i=0; i<START Y GENE; i++) fscanf(fpl, "%d", &START Y[i]);
for(i=0; i<END_X:CENE; it+) fscanf(fp2, "s4", &END_XTi]);
for(i=0; i<END_Y GENE; i++) fscanf(fp3, "%d", &END Y(i]);
for(i=0; i<END_Z GENE; i++) fscanf(fp4, "8d", &END 2z[il]);

$d\n", &START Y MAXIMUM);
%d\n", &START Y MINIMUM);
gd\n", &END_X_MAXIMUM) ;

fscanf(fpl, "\nStart_y maximum
fscanf(fpl, "\nStart_y minimum
fscanf (fp2, "\nEnd_x maximum

n

fscanf(fp2, "\nEnd_x _minimum = %d\n",  &END X MINIMUM);
fscanf (fp3, "\nEnd_y maximum = %d\n", &END_Y_ MAXIMUM);
fscanf(fp3, “\nEnd_y minimum = %d\n", &END_Y_ MINIMUM) ;
fscanf(fp4, "\nEnd z maximum = %d4\n", &END_Z MAXIMUM);
fscanf(fp4, "\nEnd z minimum = %d\n", &END_2_ MINIMUM);
fclose(fpl);
fclose(fp2);
fclose(fp3);
fclose(fpd);

}

/****************************
e >
"param"7 7 4 r D B AT
****************************/

FILE * f parameter()

{
int i, pop;
FILE *fp;
if((fp = fopen("param", "r")) == NULL){
fprintf(stderr, "Can’t open this file");
exit(-1);
}
fscanf (fp, "Max generation =%d\n", &GENERATION MAX); VAR a4
fscanf(fp, "Island num = %d\n", &ISLAND NUM); /x B o

*/
*/

10
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if(ISLAND NUM != 1)
fscanf(fp, "Migration rate = %le\n", &MIGRATION); /% AR */
fscanf(fp, "Population of island = %d\n", &pop); /% 8 W B */

if(pop % 2){
fprintf(stderr, "Bad number this Population\n");

exit(-1);

} }
fscanf(fp, "Sexual = %d\n", &SEX); /* A oriE e x/
if(SEX) fscanf(fp, "Autogamy = %d\n", &AUTOGAMY); /* B %X */
else AUTOGAMY = ON; .
fscanf(fp, "ChromType = %d\n", &CHROMTYPE); VAR RN */
fscanf(fp, "Meta mutation = %d\n", &META MU); J* A REBLIRIE R«
fscanf(fp, "Generation step = %d\n", &GENERATION_STEP);/* {if it { i */
fscanf(fp, "Fluctuation = %d\n", &FLUCT); /* BRBEZE ) */
1 f(FLUCT) {

. fscanf(fp, "High-weight limit =%d\n", &HIGH W);

) fscanf(fp, "Low-weight limit =%d\n", &LOW W);

' fscanf(fp, "Period =%d\n", &PERIOD);
}
POPULATION = (int *)calloc(ISLAND_NUM, sizeof(int));
for(i=0; i<ISLAND NUM; i++) POPULATION[i] = pop;
return fp;

}

KAXXFTRAFTXAI XA KRR R I FTrIRh*x*,Fddxhxdx%%
JR LR & w3 0 WG

****************************/

void make_islands(fp)

FILE *fp;

{
int i, is;
MUTATION = (double *)calloc(ISLAND NUM, sizeof(double));/* ZZ4R 25 B +/
CROSSOVER = (double *)calloc(ISLAND NUM, sizeof(double));/+* # & = */

for(i=0; i<ISLAND NUM; i++){
if(fp == NULL)(

fprintf(stderr, "No.%2d island’s mutation rate = ", 1+1);

if(SEX == TRUE) { /% A ¥k */
fprintf(stderr, "No.%2d island’s crossing-over rate = ", 1i+1);
scanf("%le", &CROSSOVERI[i]);

}

lelse{ .
fscanf(fp, "No.%d island’s mutation rate =%1f\n", &is, &MUTATION([1]);
if (SEX == ON) /* A */

fscanf (fp, "No.%d island’s crossing-over rate =%1f\n",
&is, &CROSSOVER[i]);

}

/****************************
8tk © 22 B
****************************/
void make machines(rg)

int *rg{4];
{

int i, 33

11
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mac = (MACHINE **)calloc(ISLAND NUM, sizeof(MACHINE *));
tmp mac = (MACHINE **)calloc(ISLAND NUM, sizeof(MACHINE *));
pmax_mac = (MACHINE **)calloc(ISLAND NUM, sizeof(MACHINE +*));
gmax_mac = (MACHINE #**)calloc(ISLAND NUM, sizeof(MACHINE *));

for(i=0; i<ISLAND_NUM; i++){

mac[i] = (MACHINE *)calloc(POPULATION[i]), sizeof(MACHINE));
tmp mac{i] = (MACHINE #*)calloc(POPULATION[i], sizeof(MACHINE));
pmax mac[i] = (MACHINE *)calloc(POPULATION[i], sizeof(MACHINE));
gmax _mac{i] = (MACHINE *)calloc(POPULATION[i], sizeof(MACHINE));
if(mac[i] == NULL || tmp mac[i] == NULL ||

pmax_mac(i] == NULL || gmax_mac(i] == NULL){

fprintf(stderr, "Can’t allocate memory\n");

exit(-1);
}
sub_create(mac([i], POPULATIONI[ i /* BB F o 1 R e R

]
sub_create(tmp mac(i}, POPULATION[i]
sub_create(pmax mac[i], POPULATION[i]

]

)
)
)
sub_create(gmax mac([i], POPULATIONI[i])

create(i, 0, mac[il, rg); /% BETF o 5K

}

/****************************
/= F O &R
****************************/
vold create(island, generation, machine, rg)
int island;
int generation;
MACHINE #*machine;
int *rgl4];
{

int i, 9;
srand(time(0));

for(i=0; 1i<POPULATION(island]; 1++){

nt

for(j=0; J<BIT LENGTH; j++)( /* E v YHlooEH L

BitWrite(machine[i].chroml, j, (rnd()<0.5));

}
if (CHROMTYPE == DIPLOID) /* ZfE4R
for(j=0; 3j<BIT LENGTH; j++)
BitWrite(machine[i].chrom2, j, (rnd()<0.5));

e =t 1k _
else /r Btk = € —
chrom_cpy(machine[i].chrom2, machine([i].chroml);
machine(i] .mu = (unsigned long)(1l.0/MUTATION[island]);
}
evaluate(island, generation, machine, rg); /* BEEORE

}

/****************************
8 15 F O H IR e LR

****************************/
void sub create(machine, num)
MACHINE *machine;
int - num;
{

int i;

int c_length = BIT LENGTH/8+(BIT LENGTH%8!=0);

(char *)calloc(c_length * num, sizeof(char));
(char *)calloc(c length * num, sizeof(char));

machine[0] .chroml
machine (0] .chrom2

*/

*/

*/

*/
*/

*/

12
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if(machine[0] .chroml == NULIL || machine[0].chrom2 == NULL) (
fprintf(stderr, "Can’t allocate memory\n");
exit(-1);

}

for(i=1; i<num; i++){
machine[i].chroml = machine([0].chroml + c_length * i;
machine{i].chrom2 = machine[0].chrom2 + c_length * i;
}
}

/****************************
i A

****************************/
void extermination(island, generation, machine, rg)
int island;
int generation;
MACHINE *machine;
Ant *rg(4];
}
g puts("Exterminate 11");

create(island, generation, machine, rg); /* @i T o £ R
}

/****************************
Ey bHloFEHL
****************************/
int BitWrite(chrom, pos, val)
char *chrom;
int pos, val;

{ char mask, buff;
mask = (char) (val << (pos % 8));
buff = (char) (chrom[pos / 8] & ~(1 << (pos % 8)));
chrom{pos / 8] = (char) (buff | mask);

: return val;

'{****************************
ey VY ologE»E L

****************************/
int BitRead(chrom, pos)
char *chrom;
int pos;
{

int val;

val = (chrom[pos / 8] >> (pos % 8)) & 1;
return val;

}

/****************************
BEFOa -

****************************/

void machine_cpy(ml, m2)

MACHINE *ml, *m2;

{

int i;

ml->mu = m2~>mu;
for(i=0; i<PRM NUM; i++) ml->prm{i] = m2->prm([i];

*/

13
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memcpy(ml->chroml, m2->chroml, BIT LENGTH / 8 + (BIT_LENGTH
memcpy(ml->chrom2, m2->chrom2, BIT LENGTH / 8 + (BIT_LENGTH

}

/****************************
Btk = € —

****************************/

void chrom_cpy(cl, c2)

char *cl, *c2;

{
)

memcpy(cl, ¢2, BIT LENGTH/8+(BIT LENGTH%8!=0));

/****************************

ko g K

****************************/

void PhenoType(dest, cl, c2)

char *dest, *cl, *c2;
{
int i;
for(i=0; 1<BIT_LENGTH/8+(BIT_LENGTH%8!=0); i++)
dest[i] = c1[i] |

c2([i];
} .

/****************************

HlHoF =y 7
****************************/
int set ga map(flecat prm[20])
{

int i, refl=0;
SetSmap(prm(0], prm([l], prm([2], prm{3]);
for(i=1; i<5; i++){

SetBmap(i-1, prm[4*i], prm[4*i+1], prm[4*i+2],
}

return(refl);

}

/****************************
BF— Kty b
'ﬂ***************************/
oid SetSmap(float SL, float SP, float SZ, float SY)
{

float SYrad, SZrad;
stem (0] .LengthRatio = SL;
stem[0].StartLength = SP;
stem[0) .Rotation = §5Y;
stem[0] .StemAngle = §5%;
SYrad = SY * radtodeg;
SZrad = SZ * radtodeg;

/= v )y s ARER Yy FT B

set_mapmatrix(&stem([0] .map,
cosf(SZrad),

SL,
cosf(S¥rad), sinf(Szrad),
}

/****************************

BF—%%v

****************************/

sinf(S¥Yrad)y,

00 60
[osNes)

J*BRF - Xy b

/* T — & &y b
prm[4*i+3]1);

SP);

void SetBmap(int bno,float BL,float BP,float BZ,float BY)

{

float BYrad, BZrad;

*/
*/

*/

14
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branch[0] [bno] .Position = BP;
branch([0] [bno] .LengthRatio = BL;
branch[0] [bno] .BranchAngle = BZ;
branch({0] [bno] .Rotation = BY;

BYrad
BZrad

BY * radtodeg;
BZ * radtodeg;

/* =)y 7 ARy FT B H/
set_mapmatrix(&branch[0] [bno] .map, BL,
cosf(BZrad), cosf(BYrad), sinf(BZrad), sinf(BYrad), BP);

3

/****************************
ST fm B .
****************************/ .
static int setCpD(float *CpD, int *rg{4])
{

float Cang[2], Dang(2), SS, Sz, SY, SL, Bz, BY, BL, Gang[2]
float ratio;
N int eno, gazo, 1i;
)
- /* Added by Kuwahara */
float Tang(2], gam = 0.5;
SS = get Sshiten(); /* RN E TSI S */
get SZSYSL(&SZ, &SY, &SL); /* BROBRFT — 2 R HIB I B +/

/*write treedatafile2( stdout );*/

for(gazo=0; gazo<2; gazot+) /% FRADAMIBE T — 2 *HIBFT B +/
get_reducedtree(rg(0], 0.0, 0.0, 0.0, 1.0, gazo, (!gazo ? 1 : 0) )
argand(tree regionlgazol, rg(0l, rg[2], N); /* BMHEIR R kD B v/

(float)numregion(rg([2], N*N);
(float)numregion(rg[0], N=*N);
(float)numregion(tree_region[gazo], N*N);

Cang[gazo]
Gang[gazo]
Tang[gazo]
}
ratio = ( Gang([0] + Gang{l] ) / ( Tang(0] + Tang(l] );

if( ratio == 0.0 )
*CpD = 0.0;
else
*CpD = Cang[0]/sqgrt(Tang[0]*Gang[0])+Cang[l])/sqrt(Tang[l]l*Gang[1l]);
: if( (ratio > 2.00) || (ratio < 0.50) ){
! return( 1 );
lelse{

return( 0 );

}
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