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source.cc TueApr 24 19:41:27 2001
1 #i ncl ude <i ostreanr

2 #i ncl ude <fstreane

3 #i nclude <stdlib. h>

4 #i ncl ude <mat h. h>

5 #i ncl ude <string. h>

6 #i ncl ude <stdio. h>

7

8

9 const int WrldSize = 100;

10 const int GenerationLint = 5000;

11 const int InitialCritters = 25;

12 const int MaxPopul ati on = 10000;

13 const float FOOD _ADDI TI ON FACTOR = 0. 02;
14

15

16 const int Mddl eAge = 10;

17 const int O dAge = 15;

18

19 const bool VERBCSE = fal se;

20 const bool BIG OUTPUT = fal se;

21  const int MAX_CHROMOSOMES = 10;

22

23

24 const int DECCDE DIE = -1;

25 const int DECIDE FEED = -2;

26 const int DECI DE_ MOVE = -3;

27  const int DECI DE_REPRODUCE = -4;

28

29

30

31 struct genes {

32 i nt energy_per_nove;

33 i nt num of f spring;

34 int split_energy;

35 i nt vision_range;

36 doubl e nove range;

37

38

39 i nt num chr onosones;

40 i nt *chronmosones[ MAX_ CHROMOSOMES] ;

41 int nmutations_factor[ MAX_CHROMOSOMVES] ;
42 i nt nutations_chance[ MAX_CHROMOSOVES] ;
3}

44

45

46

47

48

49 class resource {

50 publi c:

51 resource(void);

52 i nt getval ue(int xpos, int ypos);

53 void add(int numto_add);

54 voi d add(voi d);

55 voi d message(char nessage[ 100]);

56 voi d message(char nessage[ 100], int nun;
57 voi d setval ue(int xpos, int ypos, int newal)
58 void report(ofstream &file);

59 i nt get Tot al Food(voi d);

60 private:

61 int contents[Worl dSi ze+1] [ Worl dSi ze+1];
62 int i,j;

63 };

64

65 voi d resource::message( char message[ 100]) {
66 if (VERBOSE) { cout << nessage << "\n";
67

68

69 voi d resource::message( char message[ 100], int num {
70 if (VERBOSE) { cout << nessage << num << "\n";
71}

72

73 resource::resource( voi d) {

74

i nt

i,

resource::resource

Functions
I esource: : message

resource::message
resource: :resource

1

1:65
1:69
1:73



resource::resource

source.cc Tue Apr 24 19:41:27 2001 resource::report 2

for (i=0;i<=WorldSize;i++) { Functions

for (/=0 <2vor | 681207} ++) { = =

resource:: getvalue 2:83
resource:: message 1:65

} resource:: message 1:69
} resource::report 2:140
. . . resour ce: :resource 173
i nt resource::getvalue(i nt xpos, int ypos) { resource:: setvalue 2:87

contents[i][]j]=0;

return contents[xpos]|[ypos];

}

voi d resource::setvalue(i nt xpos, int ypos, int newal) {
cont ent s[ xpos] [ ypos] = newal

voi d resource::add (int numto_add) {

int i,j,k;
long int total food=0;

for (k=0 ; k<=numto_add ; k++) {
i =1+(int) ((doubl e)WorldSize*rand()/(
j=1+(int) ((double)WrldSize*rand()/(
if (contents[i][j] > 155) {
contents[i][]]=255;
} else {
contents[i][j]+=100;

ND MAX+1.0));
ND_MAX+1. 0) ) ;

2L

}
}

voi d resource::add (void) {

int i,j,k;
long int total _food=0;
int numto_add;

numto add = (int)(WrldSize * WrldSize * FOOD_ADDI TI ON_FACTOR)
message(" Addi ng ", num to_add);

for (k=0 ; k<=numto_add ; k++)
i =1+(int) ((double)WorldSize*rand()/(
j=1+(int) ((double)WorldSize*rand()/(
if (contents[i][j] > 155) {
contents[i][]]=255;
} else {
contents[i][j]+=100;

ND_MAX+1.0));

ND_MAX+1.0));

2L

}
}
for (i=0;i<=WorldSize;i++) {
for (j=0;j<=WorldSize;]j++)
if ( (contents[i][j]<0)

{
|| (contents[i][]j]>255)
printf("\t\tFood outside r

) {
ange at index (%id, %id)->%0d\n",i,j,contents[i][]j]

voi d resource::report( of stream & ile) {
int i,j;
char info[40];

for (i=0;i<=WorldSize;i++) {
for (j=0;j<=WorldSize;j ++)
sprintf(info,"(9%3d, %3d): 9%3d",i,j,contents[i][j]);
file << info << "\'n";
}
}
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150 file << "\n";

151}

152

153 i nt resource::getTotalFood(voi d) {

154 i nt total Food=0;

155 int i,j;

156 for (i=0;i<=WorldSize;i++) {

157 for (j=0;j<=WorldSize;j++) {

158 total Food += contents[i][]j];

159 }

160

161 return total Food;

162

163

164

165

166

167

168

169 «class critter {

170 publi c:

171

172 genes genone;

173 bool alive;

174 i nt energy;

175 i nt xpos, ypos;

176 i nt age;

177 critter(void);

178

179 i nt decide(resource foodstuff);

180 void Kkill (void);

181 void birth(int init_energy);

182 void birth(int init_xpos, int init_ypos, int init_energy, genes parent);
183 i nt get_chronosone_val ue(int chronosone);

184 genes reproduce(void);

185 genes nut at e(genes baby);

186 void report(of stream &file, int index);

187 private:

188

189 int i,j;

190

191 voi d feed(resource &f oodstuff);

192 void move(int X, int y);

193 voi d message(char nessage[ 100]);

194 voi d message(char nessage[ 100],int num;

195 };

196

197 voi d critter::message( char message[ 100]) {

198 if (VERBOCSE) { cout << nessage << "\n";

199 1}

200

201 voi d critter::message( char nmessage[ 100],int num {
202 if (VERBOSE) { cout << nessage << " " << num << "\n";
203 }

204

205  critter::critter( voi d) {

206 al i ve=f al se;

207 xpos=1+(int) ((double)WrldSi ze*rand()/( RAND MAX+1.0));
208 ypos=1+(int) ((double)WorldSi ze*rand()/( RAND MAX+1.0));
209 ;

210

211 voi d critter::feed(r esour ce &f oodstuff) {

212 i nt current_val ue;

213 current _val ue = foodstuff.getval ue(xpos, ypos);
214 message("\t\t Energy is", energy);

215 message("\t\tcurrent_value is", current_val ue);
216 if (current_value > 100) {

217 f oodst uf f . set val ue( xpos, ypos, current _val ue-100);
218 ener gy+=100;

219 } else {

220 f oodst uf f . set val ue( xpos, ypos, 0);

221 ener gy+=current _val ue;

222

223 message("\t\t Energy is", energy);

224 message("\t\tcurrent _value is", foodstuff.getval ue(xpos, ypos));

resource::report

critter::feed

Functions

critter::critter
critter::feed
critter::message
critter::message

resource::
resource::
resource::
resource::
resource:
resource::
resource:
resource::
resource::

3

3:205

3211

3:197

3:201

add 2:91
add 2:109
getTotalFood 3:153
getvalue 2:83
:message 1:65
message 1:69
report 2:140
resource 1:73
setvalue 2:87
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225 }; Functions
226 critter::birth 4:231
227 void critter:kill( voi d) { crtter ffgﬁther e
228 alive=fal se; critter::decide 4:271
229 } critter::feed 3:211
230 . . L critter::kill 4:227
231 voi d critter::birth(int init_energy) { critter::message 3:197
232 critter::message 3:201
233 ali ve=true; resource;:add 2:91
2 energy = init_energy, e Torand 16
236 genone. ener gy_per_nove = 25; resource:-getvalue ifgg
237 genomne. num of f spring = 2; ;gﬂ;ggiimz 169
238 genone. SPI ' t_energy = 200; resource::report 2:140
239 genone. vi sion_range = 1; resource: :resource 173
240 genone. nove_range = 1; resource: : setvalue 2:87
241 genone. nove_range = 1.5;
242
243
244 genone. num chr onosones = 1;
245 genone. chronosones[ 0] = & genone. num of f spri ng;
246 genone. nut ati ons_factor[0] =1,
247 genone. nut ati ons_chance| 0] =2;
248
249 xpos=1+(int) ((double)WrldSi ze*rand()/( RAND MAX+1.0));
250 ypos=1+(int) ((double)WorldSi ze*rand()/( RAND MAX+1.0));
251
252 age=1;
253 }
254
255 void critter::birth(int init_xpos, int init_ypos, int init_energy, genes parent) {
256 i nt randFact or;
257
258
259 al i ve=true;
260 energy=i nit_energy;
261
262 randFactor=-1+(int) (3.0*rand()/(RAND MAX+1.0));
263 xpos= ((init_xpos+randFactor) % Worl dSi ze);
264 randFactor=-1+(int) (3.0*rand()/(RAND MAX+1.0));
265 ypos= ((init_ypos+randFactor) % Worl dSi ze);
266
267 genonme = parent,;
268 age=1;
269 }
270
271 int critter::decide(r esour ce foodstuff) ({
272
273
274
275
276
277 if (alive==false) { return -255; }
278
279 energy -= genone. energy_per_nove,
280
281 i nt nove_wei ght s[Worl dSi ze] [ Wor | dSi ze] ;
282 i nt max_nove_ wei ght (0);
283 i nt max_nove_wei ght _| ocation[1];
284 int feed weight;
285 i nt chance;
286
287
288 for (i=((xpos-genone. vision_range) {Wrl dSize-1)); i<=((xpos+genone. Vi sion_range) %
Worl dSi ze-1)); i++)
289 for (j=((ypos-genone. vision_range) % Wrl dSi ze-1)); j<=((ypos+genone. vi sion_range)
% Wor | dSi ze-1)); j++)
290 move_wei ghts[i][j]=foodstuff.getvalue(i,j);
291 if (nove_weights[i][j] > max_nove_wei ght) {
292 max_nove_wei ght = nove _weights[i][j];
293 max_nove_wei ght | ocation[ 0] =i ;
294 max_nove_wei ght | ocation[1] 5 ;
295 }
296 }
297 }
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298 message ("\tmax feed weight is", max_nove_wei ght); , FUNENERS

209 critter::birth 4:231

300 cr!tter: :bi rth 4:255

301 critter: :critter 3:205
critter::decide 4:271

302 critter::feed 3:211

303 > . critter::kill 4:227

304 feed_wei ght = foodstuff.getval ue(xpos,ypos) * (genone.split_energy- ecritter::message 3:197

305 message("\tfeed weight is",feed weight); critter::message 3:201

306 message("\tenergy is", energy); critter::move 5:336

307 critter::mutate 5:361

308 critter::reproduce 5:357

309 resource::add 2:91

310 chance=M ddl eAge+1+(int) ((doubl e)(O dAge - M ddl eAge)*rand()/ (RAND_/Sowceracs @ %1%

311 if (age>chance) { resource;;getvalue 2:83

312 message("Dying - old age at age", age); resource:: message 1:65

313 return DECI DE_DI E; resour ce;: message 1:69

314 } resource::report 2:140

315 resource: : resource 1:73

316 resource::setvalue 2:87

317 if (energy <=0) {

318

319 message("\tdying (starvation)");

320 return DECI DE_DI E;

321 } else if (energy>genone.split_energy) {

322 message("\treproduci ng");

323

324 return DECI DE_REPRODUCE;

325 } else if (feed_weight > max_nove_weight) {

326 message ("\tfeeding");

327 feed(foodstuff);

328 return foodstuff.getval ue(xpos, ypos);

329 } else {

330 message( "\t novi ng");

331 nove (max_nove_wei ght | ocation[ 0], nmax_nove_wei ght_| ocation[1]);

332 return DECI DE_MOVE;

333 }

334 }

335

336 void critter::move(int x, int y) {

337

338

339

340

341 doubl e di st;

342 doubl e newxpos, newypos;

343

344

345 di st = sqgrt((abs(xpos-x)"2 + abs(ypos-y)"2));

346 if (dist < genone.nove range) {

347

348 XPOS=X;

349 ypos=y;

350 } else {

351

352

353

354 }

355}

356

357 genes critter::reproduce(voi d) {

358 return nutate(genone);

359 }

360

361 genes critter::mutate( genes baby) {

362 i nt chronpsone;

363 doubl e chance;

364

365 for (chronmpsonme=0; chr onbsonme<=baby. num chr onbsones; chr onosonme++) {

366 message(" Testing for nmutation in chronosone", chronosone);

367 chance=1+(int) (100.0*rand()/(RAND MAX+1.0));

368 i f (chance<=baby. nut ati ons_chance[ chronosone]) {

369

370 chance=1+(int) (100.0*rand()/(RAND MAX+1.0));

371 if (chance < 50

372 i f (*baby. chronosones[ chronpbsone] - baby. nutations factor[chronosone] > 0) {
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373 *baby. chr onosones[ chr onosone] -= baby. nutations_factor[chron.___.._Functions

374 message("\tMitati on downwards to", *baby. chr onbsones[ chr onpsoditter:birth 4:231

375 critter:: bi rth 4:255

376 } el se { critter: :critter 3:205
_ . critter::decide 4:271

377 *baby. chronbsones[ chronosone] += baby. nut ati ons_factor[ chr onos giyer: feed 3911

378 message("\tMitation upwards to", *baby. chronpsones[ chr omosone] ) critter::get_chromosom 6:403

379 critter::kill 4:227

380 } critter::message 3:197

381 } critter::message 3:201

382 critter::move 5:336

383 return baby; critter::mutate 5:361

384 } critter::report 6:386

385 crlt_ter: :reproduce 5:357

386 void critter::;report( of stream &file, int index) { ?e‘zjorarce::add 6'2‘%?

387 char info[40]; resource::add 2:109

388 resource::getTotal Food 3:153

389 if (alive == false) { return; } resource:: getvalue 2:83

390 resource:: message 1:65

391 resource:: message 1:69

392 sprintf(info,"%d: (93d,%3d) %3d %3d", ;gﬂ:gg:g&m 2311.‘7‘g

393 i ndex, Xxpos, ypos, ener gy, age) ; - :

304 file << info << " | " P yp gy, age) resource:: setvalue 2:87

395 sprintf(info,"%d %d ¥3d %d %2d",

396 genone. ener gy_per _nove, genone. num of f spri ng,

397 genone. split_energy, genone. vi si on_r ange,

398 genone. nove_r ange) ;

399 file << info << "\ n";

400

401 }

402

403 int critter::get_ chromosome_value(i nt chronmosone) {

404 return *genone. chronosones| chr onosone] ;

405 }

406

407

408

409

410

411 void end_run();

412 voi d nessage(char nessage[ 100]);

413 voi d nessage(char nessage[ 100], int nun);

414 void random seed(void);

415

416 int main() {

417 message( " Begi nni ng progrant);

418 random seed() ;

419

420

421 message(" Creating output files");

422 of streamcritter_out("critter.txt",ios::out|ios::trunc);

423 of stream resource_out ("resource.txt",ios::out|ios::trunc);

424 of stream genepl ot _out ("stats.txt",ios::out|ios::trunc);

425

426 message("Creating critters");

427 critter critters[MaxPopul ation];

428 nmessage(" Creating food");

429 resour ce food;

430 int generation,critter,child,i,j;

431 i nt deci sion;

432 int child energy, child xpos, child _ypos;

433 bool breakl oop = fal se;

434 int critter_count=1,

435

436 unsi gned |l ong int gene_total s| MAX CHROMOSOMES] ;

437 i nt chronpsone;

438

439 genes parent;

440 nmessage( " Addi ng food");

441 food. add() ;

442

443 for (i=1;i<=lnitialCritters;i++) {

444 critters[i].birth(100);

445

446

47 if (VERBCSE==false) { printf("Generation: ["); }
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448 for (generation=0; generation <= GenerationLinit ; generation++) { , FUNENERS

449 if (VERBOSE==false) { printf("%d]", generation); } critter::birth 4:231

450 nmessage(" Generation ", generation); g:gggfg‘a e

451 food. add(); critter::decide 4:271

452 . critter::feed 3:211

433 critter_count=0; ) ) critter::get_chromosom 6:403

454 for (chronosone=0; chronobsone<critters[critter].genome. num chr onosOcritter::kill 4:227
+) { critter::message 3:197

455 gene_t ot al s[ chr onbsone] =0; critter::message 3:201

456 critter::move 5:336

457 critter::mutate 5:361

458 for (critter=0; critter<MaxPopul ation; critter++) { Rl gfggg

459 if (VERBOSE==false) { printf(" Critter: [%d]",critter);} e v

460 deci si on=- 255; resource;:add é:gl

461 if (critters[critter].alive == true) { A 2109

462 if (VERB(BE) { prl ntf(" Cal li ng decision for critter %d, at (O/resource;;getTotaIFood 3:153
ter,critters[critter].xpos,critters[critter].ypos); } resource:: getvalue 2:83

463 decision = critters[critter]. deci de(food); resource::message 1:65

464 resource:: message 1:69

48 Gl

466 critters[critter].age++; - :

467 cri tter_[count ++: I-ag resource::setvalue ad

468 for (chronmpsonme=0; chronpbsonme<critters[critter].genonme. num chronosones; chr onos
ome++) {

469 gene_total s[chronosone] += critters[critter].get_chronosonme_val ue(chronmosom
e);

470 }

471 }

472

473

474 switch (decision) {

475 case DECI DE_REPRODUCE:

476 parent = critters[critter].reproduce();

477 child energy = critters[critter].energy /

478 critters[critter].genone. num of f spring;

479 child xpos = critters[critter].xpos;

480 child ypos = critters[critter].ypos;

481

482 for (child=1 ; child<=critters[critter].genone. numoffspring; child++) {

483

484 br eakl oop=f al se;

485 for (i=0;((i<MaxPopul ation) & breakl oop==false));i++) {

486 if (critters[i].alive==false) {

487 br eakl oop = true;

488 message("\tBirthing critter nunber ",i);

489 critters[i].birth(child xpos,child _ypos, child_energy, parent);

490

491 }

492 i f (breakl oop==fal se) {

493

494

495 printf("\nPopulation linit reached.\n");

496 critter _out << "\n";

497 critter_out.close();

498 resource_out.close();

499 end_run();

500 }

501 }

502 crittersfcritter].kill();

503 br eak;

504 case DECI DE Dl E:

505 crittersfcritter].kill();

506 br eak;

507 }

508

509 i f (decision >= 0)

510 food. setval ue(critters[critter].xpos,critters[critter].ypos, decision);

511

512

513 if (BIG OQUTPUT == true) {

514 critters[critter].report(critter_out,critter);

515 }

516 i f (VERBOSE==f al se) {printf("\b\b\b\b\b\b\b\b\b\b\b\b\b\b\b\b\b\b");}

517 }

518
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519

520 if (BIG OUTPUT == true) {

521 food. report(resource_out);

522

523

524 genepl ot _out << generation << " " << critter_count << " ";
525 genepl ot _out << food.getTotal Food() << " ";
526

527 for (chronosone=0; chr onbsome<MAX CHROMOSOVES; chr onbsone++)
528 genepl ot _out << (doubl e(gene_total s[ chronosone] )/ doubl e(critter
529

530 genepl ot _out << "\n";

531

532 message("Critters alive: ",critter_count);
533 i f (VERBOSE==f al se) {pri ntf( "\b\ b\ b\ b\ b\ b\ b"); }
534 critter_out << "\n";

535 if (critter_count == 0) {

536

537 critter_out.close();

538 resource_out.cl ose();

539 printf("\nExtinction.\n");

540 end_run();

541 }

542 }

543

544}

545

546  voi d end_run(voi d)

547 cout << "\ n\nRun conplete.\n";

548 exit(1);

549

550

551 voi d message(char nessage[ 100]) {

552 if (VERBOSE) { cout << nessage << "\n"; }

553 }

554

555 voi d message(char nmessage[ 100], int nun) {

556 if (VERBOSE) { cout << nessage << num << "\n";
557

558

559

560

561

562

563 voi d random_seed(voi d) {

564 FILE *a;

565 i nt showreyour seed;

566 a=f open("/ dev/ randoM‘ "r');

567 showneyour seed=get c(a)

568 srand( showreyour seed) ;

569 fflush(a);

570 }

571

572

8

Functions
critter::birth 4:231
critter::birth 4:255
critter::critter 3:205
critter::decide 4:271
critter::feed 3:211
critter::get_chromosom 6:403
critter::kill 4:227
critter::message 3:197
critter::message 3:201
critter::move 5:336
~ critter::mutate 5:361
critter::report 6:386
critter::reproduce 5:357
end_run 8:546
main 6:416
message 8:551
message 8:555
random_seed 8:563
resource::add 2:.91
resource::add 2:109
resource::getTotalFood 3:153
resource::getvalue 2:83
resource:: message 1:65
resource:: message 1:69
resource:: report 2:140
resource::resource 1:73
resource:: setvalue 2:87



