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1. Bseaenne

B nanmnoit 1aboparopHoii pabore cpaBHUBaeTCss 3PMEKTUBHOCTH pabOThl T€HETHIECKOTO aJII0-
pUTMa IIPH 3aJJAHUU aBTOMATA MOJTHBIMU U COKpaIlieHHbIMU TabymraMmu. 111 pererus 3Toii 3a1a49u
HamnucaHa nporpamma Ha C-+-+ 1 HECKOJIBKO CKPHIITOB.

1.1. IlocranoBka 3aga4un

HeobGxouMo uccsieioBaTh, Py UCIOJL30BAHII KAKOTO CIIocoba 3a/1aHusi aBToMaTa, ([OJTHBIME
WJIN COKPAIEeHHBIME TabsmraMu) Haiijercs jydmuii apromar Mypa, permaionuii 3a1ady o6 «yM-
HOM MypaBbe-3». st 9Toro Heobxo Mo 1Mo ovuepe/in HA Pa3IUIHbIX HAOOpax CIIydYaiiHbIX MOJIei
3aIyCKATh NEHETUYIECKUHN aJrOPUTM C PA3JIUIHBIMU CIIOCOOAMU 3a/IaHUs aBTOMATA.

1.2. 3amada 06 «<yMHOM MypaBbe-3»

anbl cirydaitnoe moJie pa3mepa 32x32, BEpOsTHOCTb HAXOXKJIEHU €J1bl
B KaykJIOil KJIETKE KOTOPOTO OJMHAKOBA (IapaMeTp 3ajatdu), U Mypaseii,
KOTODBI BUJUT BOCEMb KJIETOK miepe]i coboii (puc. 1). Mypaseit MozkeT co-
BEPIIUTH CJIeJIYIONIIe IefiCTBYs: MOATH BIepe (ecau B KJIeTKe eCTh e1a,
OH ee CheJlaer), MOBEPHYTh HAJIEBO, OBEPHYThH HAIPABO, HUYErO He Jie-
JgaTh. Tpebyercst moctponTh aBroMaT Mypa, KOTOPBI ChecT MaKCHMAJIh-
HOE KOJIMYECTBO €JIbl (B MIPOIEHTaX OT KOJMYecTBa eJlbl Ha 1oJie) 3a 200
IaroB.

Puc. 1: Bumuwmble
KJIETKHU



2.

Peanuzamusa

[Iporpamma cocronT m3 HEOGOBINON TporpaMMbl Ha C-++-, peaymnsyio-
el HEeIIOCPEJCTBEHHO IIOCTPOCHUE aBTOMATa C IIOMOUIBIO I'€HETUYCCKOI'O
aJIrOpuTMa, ¥ HabOpa CKPHUIITOB JIJIsi 00pabOTKH pe3y/IbTATOB.

2.1.

2.2

CrpykTypa nporpaMMbl

automaton

o moore

o full table — peamusarusa aBromara Mypa, 3aaHHOTO TOJTHBIMEI TAOIUIIAMA

¢ reduced table — peasuzanus aBromata Mypa, 3aJaHHOINO COKPAIIEHHBIMUK Ta0.I1-
amMu

o input — uaTepdeiic Bxoma apToMaTa
o output — uaTepdeEiic BHIXOga aBTOMAaTa

o representation — unrepdeiic aBTomara
problem
ant3
o model — Moj1e/Ib OKPY2KEHU, UCIOJIb3yeMasi IPU PeIIeHnH 3a1a9i 00 YMHOM MypaBbe-3
model — untepdeiic MOIEN OKPYKEHUS
settings
o settings manager — MeHe/I2Kep HaCTPOEK
algorithm — peannzarust TeHETHYECKOTO AJTOPUTMa ¢ PAHTOBBIM OTOOPOM
generation — IMOKOJIEHHE NeHETHYECKOTO aJrOPUTMa,
main — OCHOBHO¥ MCHOJIHIAEMBI (ailj1, 3amycKkaeT obe peau3alii aBToOMAaTa Mypa Ha CJIy-

JalfHO CreHEepUPOBAaHHOM Habope moJreit

Omnucanue AJIropuTMa
Cosmanne 11epBOro MOKOJIEHNs U3 CJIydailHO CreHEPUPOBAHHBIX 0CO0eit;

regepanud CJICAYIOMEro IoKoJIeHnd:

2.1. Buruncenue pyHKIUU TPUCIIOCOOICHHOCTH;
2.2. srmTusM (3ajaHHast 01T 0co0eil TIEPEXOUT B CIIeIyIolee TTOKoIeHne 6e3 M3MeHeHMil );
2.3. paHroBblit 0TOOD;

2.4. MyTaImus;

IIOK& KOJIMYIECTBO ITOKOJICHUN MEHBIIE 33JaHHOT0, IIEPEeXOJNM KO BTOPOMY IIYHKTY.



2.3. Omnwmcanue cOCTaBHBIX YacTell aJIrOPUTMAa
2.3.1. Ot60p

Crmcok ocobeit 0TCOPTHPOBaH 10 YOBIBAHWIO 3HaUeHUsI (DYHKIMH MprciocobiennocTu. IIpo-
XOJIs OT HavaJia K KOHILY C BEPOATHOCTBIO p/N, rjie p — HacTpamBaeMasi KoHcTanTa, N — pa3mep
MIOKOJICHUSI, OCOOb ITPOXOJIUT HA CJICAYIONIN STAll, B IPOTUBHOM CJIydae HePeXouM K CJIeIYIOTIeit
ocobu. Ecim mocTurnyT KoHery Criucka, a ocoOb He BbIOpaHa — OTOOD MPOJIOJIZKAETCA ¢ HAYAJIA.

2.3.2. CkpernuBaHue

IlostHBIE TAGIUITBI
1. CocrostHuSI aBTOMATOB HyMepyIOTcs B mopsiike ooxomga DF'S;

2. JI KaxKJI0i napbl COOTBETCBYIONIUX COCTOSHUN BRIOUPAIOTCS OJIHA WU JiBe (B 3aBUCHMOCTH
OT HACTPOEK) TO3UIUU B TabJIUIE EPEXOJIOB;

3. 0cobM OOMEHUBAIOTCH yIACTKAMK TaOIUIIbI MEK/1y BHIOPAHHBIMU TTO3UITUSIMU;

4. ¢ BepoaTHocTbIO 50% mpoMcxoaIuT 0OMEH BBIXOIHLIME BO3ICHCTBUAMI COCTOSTHMIA.

2.3.2.1. CoxkpailleHHble TaOJIUIIbI
1. CocrostHusS aBTOMATOB HyMEpYyIOTCd B mopsiake ooxomga DF'S;

2. I KaxKJI0i napbl COOTBETCBYIONIMX COCTOSHUN BRIOUPAIOTCS OJiHA WU JiBe (B 3aBUCHMOCTH
OT HACTPOEK) TO3UIUU B TabJIUIE [EPEXOJIOB;

3. ocobm 0OMEHMBAIOTCS YYaCTKAMU TaOJIUIIBI MEXKTY BBIODAHHBIMU TO3UIIASIMUT;

4. HeCcOBITaJIAIONINE HOMEpa 3HAYUMBIX BXOJIOB CJIYYallHBIM 0Opa30M paclepeIaioOTCS MeXK Ty
IIOTOMKaMU;

5. ¢ BepoaTHOCTBIO 50% mponcxoauT 0OMEH BBIXOAHBIMU BO3ACHCTBUIMU COCTOSHUIA.

2.3.3. Myramnus

IlostHBIE TAGIUITBI

1. ZL.HH Ka>KJ0I'O COCTOAHUA C BaLLaHHOIU/I BEPOATHOCTBIO U3MEHACTCA BBIXOIHOEC BOB,ZLeﬁCTBI/Ie Ha
CJIy4amHoe;

2. JId KazKJ0I'0 COCTOAHUA C Ba,H,aHHOIL/'I BEPOATHOCTBIO U3MEHACTCHA IIEPEXO/ 110 KaKA0MY Ha-
OOpY BXOJIOB Ha CJIyYailHbIN.

CokpariieHHbIe TaOJINIbI

1. Jlyie KazKJ10ro coCTOSAHUS C 33/IaHHON BEPOATHOCTHIO U3MEHSIETCS BBIXOIHOE BO3/eICTBIE Ha
ciy4daiHoe;

2. JUIs KarKJI0TO COCTOSIHUSA C 3aJJaHHOM BEPOATHOCTHIO U3MEHETCsl HOMeD 3HAUNMOI'0 BXOJIa Ha
CJLy YaiHbI;

3. JUIs KarKJIOTO COCTOSIHUS C 3aJ/IaHHOM BEPOATHOCTHIO M3MEHSETCs IepexXo] 0 KarKJIoMy Ha-
O0py BXOJIOB Ha CJIyIaifHBII.



2.3.4. PyHKHOUS IPUCIOCODIEHHOCTHA

Snavenue GyHKINNA BEIYUCISIETCA KaK CPeJIHee M0 CJIydailHO CreHepUPOBAHHOMY II€peJ] 3alIryc-
KOM aJITOPUTMa HabOPY TOJIEN.
Jiist kazkzoro moust f = 00

T %, riae F — KoJIm4aecTBO ChedeHHOM enbl, K — KOJIM9IecTBO eJIbl
Ha 110J1e, S — Iar, Ha KOTOPOM Cbhe/ieHa TOC/IeIHASA €INHATIA eJIbI.



3. PesyiubraTthl

Bouio npousseeno tpu cepun u3 10 3amyckos: oguaa npu 300 mokosenusx (puc. 3) u ase ¢ 1000
nokosternit (puc. 4-5). Ilpu ucnob30BaHUN TTOJHBIX TABJIHUI AJTOPUTM JIYUIIEe CXOJUTCS K OTBETY
B OOJIBIIIMHCTBE SKCIIEPUMEHTOB, HO TpebyeT ropasyio OOJIbIINX BBIUYUCIUTEIHHBIX MOITHOCTeH. B
HECKOJIbKUX 3aIyCKaX aJrOPUTM IIPU UCIIOJIL30BAHUU COKPAICHHBIX TAOJIUI] IIOKA3aJI CHILHO OTJIH-
YaroIecs: Pe3yJIbTaThl (PHC. 2), 9TO MPOU3OIILIO IIPU DOJIBIION MyTaluu, K KOTOPOl COKPAIEHHbIE
TaOIUIBI O60JIee TyBCTBUTEIBHBI, UeM ojTHble. OcTa/lbHbIe 3aIlyCKU CONLINCH K TMPUOJIN3UTETHHO
OJIMHAKOBOMY 3HadeHuto dbyHKIuN npuctocodbsennocru — 35% (puc. 3-5).
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Full table

Full table (bezier)
Reduced table

Reduced table (bezier)

400 D00

Generation

Puc. 2: Pesckoe ypesmvenne 3uadeHs (HbYHKIMU MPUCIOCODJIEHHOCTH IOCIe OOJBINON MyTamun
cokpairteHabix Tabsmi (10 3amyck Tperbeii cepun)



4. IIpoToKoJibl 3aI1yCKOB

4.1. Cepusa 1

4.2. Hactpoiikn

BepositHOCTE €1bI B KJIETKE

[Iupuna mosis

Brricora mossa

Kommraectrso noseit

KoangecsTo mraros

KonudecTBo cocrosiamii (osHbIe TabIIHIIb)

OsiHOTOYEUHBIH KPOccoBep (MOJIHBbIE TabIHIbI )

BepositHocTh MyTanuu cocrostaust (MOJTHbIE TaOJIHIIb)
KonmuaecrBo myrupytomuii cocrosiauit (1o/iebie Tab/ b )
KosnmvecsTo cocrosiamii (COKpaliieHHbIe TabIrIb )
OHOTOYEUHBIH KPOCcCOBep (COKpAIleHHbIE TaOIUIIbI )
BeposdTHOCTH MyTaIuu COCTOSIHUSA (COKPAIEHHbIE Tab IHIIbI )
KonmaecrBo myrupyomuii cocrosiauii (COKpalieHHbIe TabJIUIIbI )
KosmmuecTBo 3HAYMMBIX TAPAMETPOB (COKpAIeHHbIE Tab/IUIIb )
Pazmep nokosienust

KommaecrBo mokoJieHuit

BepogTHocTs MyTanun

KonnmgyecTBo mokoseHuit MexK 1y GOIBITUMI My TallAsIMI
BeposiTHOCTE GOJIBIION MyTalnm

0.050
32
32
20

200
15

0.149
15
0.149
100
300
0.070

70
0.699

4.2.1. VYcpenHeHue

i)
ir]
)
o
)
—
L

Full table
Full table (bezier)
— Reduced table

Reduced table (bezier)

150
Generation

Puc. 3: Ycpeanenue 1o cepun 3aryCKoB




4.3.
4.4.

Cepusg 2

HacTpoiiknu

BepositHoCTh €/1bI B KJIeTKe

[Iupuna moss

Brricora mossa

KosmmuectrBo noseit

Koangecsro maros

KonmdectBo cocrosimii (1mostHbIe TabIIHUIIb)

OsiHOTOYEUHBIH KpoccoBep (MOJIHBbIE TabIHIbI )

BepositHOCTh MyTanuu cocrostaust (MOTHbIE TaOJIHIIb)
KosmmaecrBo mytupytomuii cocrosiauit (1oJiHbie Tab/Iuib )
KommvecTo cocrosiamii (COKpalieHHbie TabInIb )
OHOTOYEUHBIH KPOCccOBep (COKpaIleHHbIe TaOJIUIIbI )
BeposdTHOCTH MyTaIuu COCTOSHUS (COKPAIEHHBIE Tab IHIIbI )
KonmaecrBo mytupyomuii coctosiamii (COKpaleHHbie TabJInIIbI )
KosmmaecTBo 3HAYNMBIX TTAPAMETPOB (COKpAIeHHbIE Tab/IUIIb )
Pasmep mnokosienust

KommaecrBo mokosieHmii

BepositHoCcTh MyTamun

KosmmuecTBo mokoieHuit MezK Iy OOIBIIMME MY TAIlUSIME
BepositHocTh 60/IbINON My TaImn

0.050
32
32

100
200
20

0.149
20
0.149
100
1000
0.070

70
0.699

4.4.1. VYcpenHeHue

i)
jir]
)
o
)
—
L

‘Full table

Full table {(bezier)
— Reduced table

Reduced table (bezier)

400 500
Generation

Puc. 4: Vcpeanenue 1o cepun 3alyCKOB




4.5.
4.6.

Cepusg 3

HacTpoiiknu

BepositHoCTh €/1bI B KJIeTKe

[Iupuna moss

Brricora mossa

KosmmuectrBo noseit

Koangecsro maros

KonmdectBo cocrosimii (1mostHbIe TabIIHUIIb)

OsiHOTOYEUHBIH KpoccoBep (MOJIHBbIE TabIHIbI )

BepositHOCTh MyTanuu cocrostaust (MOTHbIE TaOJIHIIb)
KosmmaecrBo mytupytomuii cocrosiauit (1oJiHbie Tab/Iuib )
KommvecTo cocrosiamii (COKpalieHHbie TabInIb )
OHOTOYEUHBIH KPOCccOBep (COKpaIleHHbIe TaOJIUIIbI )
BeposdTHOCTH MyTaIuu COCTOSHUS (COKPAIEHHBIE Tab IHIIbI )
KonmaecrBo mytupyomuii coctosiamii (COKpaleHHbie TabJInIIbI )
KosmmaecTBo 3HAYNMBIX TTAPAMETPOB (COKpAIeHHbIE Tab/IUIIb )
Pasmep mnokosienust

KommaecrBo mokosieHmii

BepositHoCcTh MyTamun

KosmmuecTBo mokoieHuit MezK Iy OOIBIIMME MY TAIlUSIME
BepositHocTh 60/IbINON My TaImn

0.050
32
32

100
200
20

0.149
20
0.149
100
1000
0.070

70
0.699

4.6.1. VYcpenHeHue

i)
jir]
)
o
)
—
L

‘Full table

Full table {(bezier)
— Reduced table

Reduced table (bezier)

400 500
Generation

Puc. 5: Vcpeanenue 1o cepun 3alyCKOB
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5. HWcrounukmn

1. Mcxomnabrilt Ko mporpaMMbl, CKPUINITHI M Pe3yJIbTaThl 3aIlycKOB https://bitbucket.org/

finomen/genethic

2. ITaker gnuplot http://www.gnuplot.info

6. MNcxoaHblii KO,

6.0.1.1. main

main.cpp

#include "global.h"

#include "algorithm .h"

#include "problem/ant3/model.h"

#include "automaton/moore/full table.h"
#include "automaton/moore/reduced table.h"
#include <boost/functional/factory .hpp>
#include <boost/make shared.hpp>

#include <boost/bind.hpp>

#include <boost/algorithm /string .hpp>
#include <iostream>

#include <fstream>

#include "settings/settings manager.h"
#include <vector>

boost :: shared_ptr<automaton::representation> ft ()

{
return boost ::make_shared<automaton::moore::full_table >();
boost :: shared_ptr<automaton:: representation> rt()
{
return boost ::make_shared<automaton::moore::reduced_table >();
}
int main(int argc, const char * argv|[])
{
for (size_t i = 1; i < argc; ++i)
{
typedef std::vector<std::string> split_vector_type;
split_vector_type SplitVec;
std::string s(argv[i]);
boost ::algorithm:: split(SplitVec, s, boost::algorithm::is_any_of(" ="), boost::«
algorithm:: token_compress_on );
settings::settings_manager :: instance().override(SplitVec [0], SplitVec.back());
}
std::cout << settings::settings_manager ::instance().data() << std::endl;
std:: fstream out("settings.txt", std::ios::out);
out << settings::settings_manager ::instance().data() << std::endl;
out.close();
boost :: shared_ptr<problem::ant3::model> m = boost:: make_shared<problem::ant3::model >();
algorithm f(boost::bind(&ft), m);
f.run("full table");
algorithm r(boost::bind(&rt), m);
r.run("reduced table");
return 0;
}

6.0.1.2. generation

generation.h

* generation.h

* Created on: Oct 14, 2011
* Author: Filchenko Nikolay

11
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#ifndef GENERATION H_
#define GENERATION H_

#include <boost/shared ptr.hpp>
#include <boost/function .hpp>
#include "individual.h"
#include <vector>

#include "problem /model.h"

class generation

{
public:
generation(boost :: function<boost :: shared_ptr<individual >()> const & factory);
boost :: shared_ptr<generation> next(boost ::shared_ptr<problem::model> const & model, bool «
bmut = 0) const;
double best_fitness() const;
double avg_fitness() const;
double worst_fitness() const;
boost :: shared_ptr<individual> best_individual ();
private:
generation(std:: vector<boost::shared_ptr<individual> > const &);
mutable std::vector<boost ::shared_ptr<individual> > data;
b

#endif /+ GENERATION H_ */

generation.cpp

#include "generation.h"

#include <algorithm>

#include <boost/make shared.hpp>
#include "settings/settings manager.h"

#include <boost/thread.hpp>

SM_ADD_PARAM(size_t, gsize, 100);
SM_ADD_PARAM(size_t, threads, 8);
SM_ADD_PARAM (double, elite, 0.02);
SM_ADD_PARAM (double , mutation_p, 0.07)
SM_ADD_PARAM (double, mutation_bp, 0.7)

)
)

#define N _THREADS 8

bool less(boost::shared_ptr<individual> const & ol, boost::shared_ptr<individual> const & 02)

{

return (*0l1) < (*02);

}
generation:: generation(std::vector<boost::shared_ptr<individual> > const & d) : data(d)
{
}
generation:: generation(boost:: function<boost ::shared_ptr<individual >()> const & factory)
{

size_t gs = SM_PARAM(size_t, gsize);

for (size_t i = 0; i < gs; ++i)

{

data.push_back(factory());

}

}

void executor (std::vector<boost::shared_ptr<individual> > const & data, boost::shared_ptr<¢«
problem::model> const & model, size_t ipos)

{
size_t gs = SM_PARAM(size_t, gsize);
for (size_t i = ipos; i < gs; i += N_THREADS)
data[i]->fitness = model—>fitness(data[i]);
}

boost :: shared_ptr<generation> generation::next(boost::shared_ptr<problem::model> const & model , <
bool bp) const

12
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110
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114
115
116
117
118
119
120
121

model—>generation () ;

size_t gs = SM_PARAM(size_t, gsize);

size_t threads = SM_PARAM(size_t7 threads);
std::vector<boost :: shared_ptr<boost ::thread> > workers;
for (size_t i = 0; i < threads; ++i)

{

workers.push_back(boost :: make_shared<boost :: thread >(boost ::bind(executor, data, model, <
i)));
for (size_t i = 0; i < threads; ++i)

workers [i]—>join () ;

std:: sort(data.begin(), data.end(), less);
size_t el = SM_PARAM(double, elite) * gs;
double pm = SM_PARAM(double, mutation_p);
double bpm = SM_PARAM(double, mutation_bp);

std::vector<boost :: shared_ptr<individual> > nd;

for (size_t i = 0; i < el; ++i)

{
}

while (nd.size() < gs)

{

nd.push_back(data[i]);

size_t idl =

0;
size_t id2 = O;

while (!random(0.03))
idl = (id1 + 1) % data.size();

while (!random(0.03))
id2 = (id2 + 1) % data.size();

assert (idl < data.size());
assert (id2 < data.size());

2

std::pair<boost :: shared_ptr<individual >,boost :: shared_ptr<individual> > ni =
data[idl]—>corssover (data[id2]) ;

if (random(bp ? bpm : pm))
ni.first = ni.first—>mutate();

if (random(bp ? bpm : pm))
ni.second = ni.second—>mutate();

nd.push_back(ni.first);
nd.push_back(ni.second);

}

if (nd.size() > gs)
nd.pop_back() ;

return boost ::shared_ptr<generation>(new generation(nd));

double generation::best_fitness() const

{
}

return data[0]—>fitness;

double generation::worst_fitness() const

{
}

return data.back()—>fitness;

double generation::avg_fitness() const

{
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size_t gs = SM_PARAM(size_t, gsize);
double r = 0;
for (size_t i = 0; i < gs; ++4i)
r += data[i|]—>fitness;
return r / gs;

}

boost :: shared_ptr<individual> generation::best_individual ()

{
}

return data[0];

6.0.1.3. algorithm

algorithm.h

#ifndef H_ ALGORITHM

#define H_ALGORITHM

#include "global.h"
#include "problem /model.h"
#include "individual.h"
#include "generation.h"

class algorithm
{
public:
algorithm(boost:: function<boost :: shared_ptr<individual >()> const & individual_factory,
boost :: shared_ptr<problem::model> const & mod);
void run(const char % filename);

private:
boost :: function<boost :: shared_ptr<individual >()> factory_;
boost :: shared_ptr<problem::model> _model;

s

#endif

algorithm.cpp

#include "algorithm .h"

#include <iostream>

#include <boost/make shared.hpp>
#include "settings/settings manager.h"
#include <fstream>

#include "automaton/representation.h"
SM_ADD_PARAM(size_t, gens, 200);
SM_ADD_PARAM (size_t, gbmut, 70);

algorithm::algorithm(boost :: function<boost :: shared_ptr<individual >()> const & <«
individual_factory,
boost :: shared_ptr<problem::model> const & mod) : _model(mod), factory_ (<
individual_factory)

{
}

void algorithm::run(const char % filename)
{
boost :: shared_ptr<generation> g(boost:: make_shared<generation>(factory_));
boost :: shared_ptr<generation> ng;
size_t gs = SM_PARAM(size_t, gens);
size_t gbm = SM_PARAM(size_t, gbmut);
std:: fstream out((std::string(filename) + ".log").c_str(), std::ios::out);

for (size_t i = 0; i < gs; ++i)

{

ng = g—>next(_model, (i % gbm — 0));

std::cout << g—>best_fitness() << " : " << g—>avg_fitness() << std::endl;

out << g—>best_fitness() << " " << g—avg_fitness() << " " << g—>worst_fitmess () <<
n";

g — ng;
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_model—>fitness(g—>best_individual (), true, filename);

boost :: dynamic_pointer_cast<automaton::representation>(g—>best_individual ())—>draw((std::«
string(filename) + " best result.log").c_str());

out << std::flush;
out.close();

6.0.1.4. individual

individual.h

* individual .h

* Created on: Oct 14, 2011
* Author: Filchenko Nikolay

#ifndef INDIVIDUAL H_
#define INDIVIDUAL H_

#include <boost/shared ptr.hpp>
class individual

public:
virtual Tindividual() {};
virtual boost::shared_ptr<individual> mutate() const = 0;
virtual std::pair<boost::shared_ptr<individual >, boost::shared_ptr<individual> > corssover (+
boost :: shared_ptr<individual> const & o) const = 0;

mutable double fitness;
bool operator <(individual const & i)

{
}

return fitness > i.fitness;

s

#endif /+ INDIVIDUAL H_ /

6.0.1.5. global

global.h

* global .h

¥ Created on: Oct 14, 2011
* Author: Filchenko Nikolay

#ifndef GLOBAL_H
#define GLOBAL H

#include <cmath>

#include <math.h>
#include <time.h>
#include <cstdlib>

inline void rinit()

{
static bool init = false;
if (!init)
srand (time (NULL) ) ;
init = true;
}
}

inline bool random(double p)

15
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rinit () ;
return (static cast<double>(rand()) / RAND_MAX) <= p;
}
inline size_t random(int max)
{
return (rand() % max);
}
inline size_t random(size_t max)
{
return (rand() % max);
}

#endif /+ GLOBAL H x/

6.1. automaton

6.1.0.6. input

input.h

input .h

Created on: Oct 14, 2011
Author: Filchenko Nikolay

* X ¥ X ¥ ¥

#ifndef INPUT H_
#define INPUT_H_

#include <cstring>
namespace automaton {
class input

public:

virtual bool x(size_t i) const = 0;
b

}

#endif /x INPUT _H_ x/

6.1.0.7. output

output.h

output.h

Created on: Oct 14, 2011
Author: Filchenko Nikolay

* ¥ X X X ¥

#ifndef OUTPUT _H_
#define OUTPUT H

namespace automaton {
#include <cstring>

class output

{
public:

virtual void z(size_t) const = 0;
b
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}

#endif /x OUTPUT H_ */

6.1.0.8. representation

representation.h

representation .h

Created on: Oct 14, 2011
Author: Filchenko Nikolay

* ¥ X X X ¥

#ifndef REPRESENTATION H
#define REPRESENTATION H_

#include "automaton/input.h"

#include "automaton/output.h"
#include "individual.h"

namespace automaton {

class representation : public individual
public:
virtual size_t get_states_count() const = 0;
virtual size_t input_event(input const & i, output & o, size_t state) const = 0;
virtual Trepresentation() {}
virtual void draw(const char % filename) = 0;

s
}

#endif /+ REPRESENTATION H x/

6.1.1. moore

6.1.1.1. full table

full table.h

full table.h

Created on: Oct 14, 2011
Author: Filchenko Nikolay

* X X X ¥ *

#ifndef FULL TABLE H_
#define FULL,_TABLE H_

#include "automaton/representation.h"
#include <vector>

namespace automaton {
namespace moore {
class full_table : public representation

public:
full_table () ;
virtual boost::shared_ptr<individual> mutate() const;
virtual std::pair<boost::shared_ptr<individual >, boost::shared_ptr<individual> > corssover (<«
boost :: shared_ptr<individual> const & o) const;
virtual size_t get_states_count () const;
virtual size_t input_event(input const & i, output & o, size_t state) const;
virtual void draw(const char x filename);
private:
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58

60
61
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full_table(const full_table * o);

full_table(std ::vector<std::pair<size_t, std::vector<size_t> > > const & a_) 8

std::vector<std::pair<size_t, std::vector<size_t> > > a;

}s
}
}

#endif /+ FULL TABLE H

full table.cpp

* full table.cpp

* Created on: Oct 14, 2011
* Author: Filchenko Nikolay

#include "automaton/moore/full table.h"
#include "settings/settings manager.h"

#include "global.h"
#include <iostream >
#include <fstream>
#include <stack>

SM_ADD_PARAM(size_t, automaton_size, 20)
SM_ADD_PARAM (size_t, x_size, 8)
SM_ADD_PARAM(size_t, z_count, 3)

SM_ADD_PARAM (bool, one_point_crossover, false)
SM_ADD_PARAM(bool, mutate_count, 0)
SM_ADD_PARAM (double, mutate_p, 0.15)

namespace automaton {
namespace moore {

full_table::full_table()

{

size_t sz = SM_PARAM(size_t, automaton_size);
size_t xs = SM_PARAM(size_t, x_size);
size_t zc = SM_PARAM(size_t, z_count);

for (size_t i = 0; i < sz; ++i)

{

a.push_back(std::pair<size_t, std::vector<size_t> >(std::make_pair (0, std

size_t>(1 << xs))));
ali].first = random(zc);
for (size_t j = 0; j < (1 << xs); ++j)

a[i].second|[j] = random(sz);

}

boost :: shared_ptr<individual> full_table::mutate() const

{

return boost ::shared_ptr<full_table >(new full_table(this));

}

full_table::full_table(const full_table * o)

{
a = o—>a;
size_t mc = SM_PARAM(size_t, mutate_count);
double mp = SM_PARAM(double, mutate_p);
size_t sz = SM_PARAM(size_t, automaton_size);
size_t xs = SM_PARAM(size_t, x_size);
size_t zc = SM_PARAM(size_t, z_count);
if (mc)
{

18
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64 std::vector<bool> mut(sz, false);
65 size_t ¢ = 0;

67 while (¢ < mc)
68 {
69 size_t mr = random(sz);

71 if (!mut[mr])

73 mut [mr| = true;
74 ++c;

78 for (size_t j = 0; j < sz; ++j)

80 i (mut[j])

82 if (random(0.5))

84 alj|.first = random(zc);

86 else

88 for (size_t i = 0; i < (1 << xs); ++i)
89 {

90 if (random(mp))

92 alj].second[i] = random(sz);

99 else

101 for (size_t j = 0; j < sz; ++j)

103 if (random(mp))

105 if (random(0.5))

107 alj|.first = random(zc);
109 else

111 for (size_t i = 0; i < (1 << xs); ++i)
112 {
113 if (random(0.5))

115 al[j].second[i] = random(sz);

122 |}

124 | full_table:: full_table(std::vector<std::pair<size_t, std::vector<size_t> > > const & a_)
125 a(a_)

127 |}

129 |std::pair<boost ::shared_ptr<individual >, boost::shared_ptr<individual> > full_table::corssover (+
boost :: shared_ptr<individual> const & o) const

130 | {
131 boost :: shared_ptr<full_table> another = boost::dynamic_pointer_cast<full_table>(o);
132
133 std::vector<std::pair<size_t, std::vector<size_t> > > al, a2;
134 size_t sz = SM_PARAM(size_t, automaton_size);

135
136 std::vector<size_t> an1(0), an2(0), rni(sz), rn2(sz);
137
138 std::stack<size_t, std::vector<size_t> > st;
139 std::vector<bool> mark(sz, false);

140
141 for (size_t i = 0; i < sz; ++4i)

19




142 {

143 if (mark[i])

144 continue;

145 st.push(i);

146 mark [i] = true;

147 while (!st.empty())

148 {

149 size_t u = st.top();

150 st.pop();

151 rnl[u| = anl.size();

152 anl.push_back(u);

153

154 for (size_t i = 0; i < afu].second.size(); ++i)
155 {

156 size_t v = a[u].second[i];

157 if (!mark|[v])

158 {

159 st.push(v);

160 mark [v] = true;

161

162 }

163 }

164 }

165 mark.assign(sz, false);

166 for (size_t i = 0; i < sz; ++i)

167 {

168 if (mark[i])

169 continue;

170 st.push(i);

171 mark [i] = true;

172 while (!st.empty())

173 {

174 size_t u = st.top();

175 st.pop();

176 rn2[u| = an2.size();

177 an2.push_back(u);

178

179 for (size_t i = 0; i < another—>a|u].second.size(); ++i)
180 {

181 size_t v = another—>afu]|.second[i];
182 if (!mark|[v])

183 {

184 st.push(v);

185 mark [v] = true;

186

187 }

188 }

189 }

190 bool opc = SM_PARAM(bool, one_point_crossover);
191 size_t xs = SM_PARAM(size_t, x_size);

192

193 for (size_t i = 0; i < sz; ++i)

194 {

195 size_t fp = opc ? 0 : random(l << xs);

196 size_t sp = random(l << xs);

197

198 std::vector<size_t> cl, c2;

199

200 if (fp > sp)

201 std::swap(fp, sp);

202

203 for (size_t j = 0; j < fp; ++j)

204 {

205 cl.push_back(rnil|[afanl[i]].second[j]]);
206 c2.push_back(rn2[another—>a[an2[i|]|.second[j]]) ;
207 }

208

209 for (size_t j = fp; j < sp; ++j)

210 {

211 c2.push_back(rnlf[a[anl[i]].second[j]]) ;
212 cl.push_back(rn2|[another—>a[an2[i|]|.second[j]]);
213 }

214

215 for (size_t j = sp; j < (1 << xs); ++j)

216 {

217 cl.push_back(rnl[a[anl[i]].second[j]]);
218 c2.push_back(rn2[another—>a[an2[i|]|.second[j]]) ;
219 }

220

20




221 size_t sl = a[anl[i]].first, s2 = another—>a[an2[i]].first;
222
223 if (random(0.5))

224 std::swap(sl, s2);
225
226 al.push_back(std::make_pair(sl, cl1));
227 a2.push_back(std::make_pair(s2, c2))
228 }

229
230 return std::make_pair(boost::shared_ptr<individual >(new full_table(al)),
231 boost :: shared_ptr<individual >(new full_table(a2)));

232 |}
233
234 | size_t full_table::get_states_count () const
235 | {
236 return SM_PARAM(size_t, automaton_size);
237 | }
238
239 | size_t full_table::input_event (input const & i, output & o, size_t state) const
240 | {
241 size_t x = 0;

242 size_t xs = SM_PARAM(size_t, x_size);
243
244 for (size_t j = 0; j < xs; ++j)
245 {

246 if (i.x(j))

247 x=x | (1 << j);

248 }

249
250 size_t ns = a|state]|.second[x];
251 o.z(a[ns]|. first);

252
253 return ns;
254 |}
255
256 | void full_table::draw(const char *x filename)
257 | {/*

258 digraph G {

259 1 — 2 [label="qq"]

260 1 > 3

261 — 1

262 — 3

263 == 2

264 | }x*

265 std:: fstream out(filename, std::ios::out);
266
267 size_t sz = SM_PARAM(size_t, automaton_size);
268 size_t xs = SM_PARAM(size_t, x_size);

269 out << sz << " 0\n";

270 for (size_t i = 0; i < sz; ++i)

271 {

272 out << ali].first << " ";

273 }

274
275 out << "\n";
276
277 for (size_t i = 0; i < sz; ++i)

278 {

279 for (size_t j = 0; j < (1 << xs); ++j)

280 {

281 out << i << " " << j << " " << a[i].second[j] << "\n";
282 }

283 }

284
285 out << std::flush;
286 out.close();

287 |}
288
289
290

=

W N =

—

6.1.1.2. reduced table

reduced table.h
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* reduced table.h

¥ Created on: Oct 14, 2011
* Author: Filchenko Nikolay
./

#ifndef REDUCED TABIE H_
#define REDUCED TABLE H_

#include "automaton/representation.h"
#include <vector>

namespace automaton {
namespace moore {

class reduced_table
{
public:

reduced_table () ;

virtual boost ::shared_ptr<individual> mutate ()

public representation

const ;

virtual std::pair<boost::shared_ptr<individual >, boost::shared_ptr<individual> > corssover (<«

boost :: shared_ptr<individual> const & o) const;

virtual size_t get_states_count() const;
virtual size_t input_event(input const & i, output & o,
virtual void draw(const char x filename);

private:

reduced_table(const reduced_table * 0);

reduced_table(std::vector<std::pair<size_t,
const & a_);

std::vector<std::pair<size_t,

s
}

}

#endif /+ REDUCED TABLE H_ x,

std::pair<std::vector<size_t >,

size_t state) const;

std::pair<std::vector<size_t >,

size_t> > > a;

size_t> > >

reduced table.cpp

* reduced table.cpp

*

* Created on: Oct 14, 2011
* Author: Filchenko Nikolay
Ny

#include "automaton/moore/reduced table.h"

#include
#include
#include
#include

"settings /settings manager.h"
<iostream >

<fstream >

"global .h"

#include <stack>

SM_ADD_PARAM(size_t, rt_automaton_size,

20) ;

SM_ADD_PARAM (size_t, rt_x_size, 8);
SM_ADD_PARAM(size_t, rt_r_x_size, 3);
SM_ADD_PARAM(size_t, rt_z_count, 3);

SM_ADD_PARAM(bool, rt_one_point_crossover,
SM_ADD_PARAM (bool, rt_mutate_count, 0);
SM_ADD_PARAM (double, rt_mutate_p, 0.15);

true) ;

namespace automaton {
namespace moore {

reduced_table:: reduced_table ()

{

size_t sz = SM_PARAM(size_t, rt_automaton_size);
size_t xs = SM_PARAM(size_t, rt_x_size);

size_t rxs = SM_PARAM(size_t, rt_r_x_size);
size_t zc = SM_PARAM(size_t, rt_z_count);
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110
111
112
113
114

for (size_t i = 0; i < sz; ++4i)

{

a.push_back(std::pair<size_t, std::pair<std::vector<size_t>, size_t > >(std::make_pair<>

(0, std::make_pair(std::vector<size_t>(1 << xs), 0))));
a[i].first = random(zc);
a[i].second.second = 0;
for (size_t j = 0; j < rxs; ++j)
{
size_t p = 0;

while ( (1 << (p = random(xs))) & a[i].second.second );
ali].second.second = a[i].second.second | (1 << p);

for (size_t j = 0; j < (1 << xs); ++j)

ali].second.first[j]| = random(sz);

}

boost :: shared_ptr<individual> reduced_table::mutate() const

{

return boost ::shared_ptr<reduced_table >(new reduced_table(this));

}

reduced_table:: reduced_table(const reduced_table * o)
a = o—>a;
size_t mc = SM_PARAM(size_t, rt_mutate_count);
double mp = SM_PARAM(double, rt_mutate_p);
size_t sz = SM_PARAM(size_t, rt_automaton_size);
size_t xs = SM_PARAM(size_t, rt_x_size);
size_t rxs = SM_PARAM(size_t, rt_r_x_size);

size_t zc = SM_PARAM(size_t, rt_z_count);
if (mc)

std::vector<bool> mut(sz, false);
size_t ¢ = 0;

while (¢ < mc)

{
size_t mr = random(sz);
if (!mut[mr])
mut [mr| = true;
+tc;
}
}
for (size_t j = 0; j < sz; ++j)
{
if (random(0.5))
size_t f = 0;
while (a[j]|.second.second & (1 << (f = random(xs))));
al[j].second.second = a[j].second.second | (1 << £f);
while ((a[j].second.second & (1 << (f = random(xs)))) = 0);
al[j].second.second = a[j].second.second ~ (1 << £);
if (mut[j])

if (random(0.5))
a[j].first = random(zc);
else
for (size_t i = 0; i < (1 << rxs); ++i)

{

if (random(mp))

{
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116
117
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120
121
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125
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127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157

158
159
160
161
162

163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

a[j].second.first|[i] = random(sz);

}
}
}
}
}
else
for (size_t j = 0; j < sz; ++j)
{
if (random(0.5))
size_t f = 0;
while (a[j].second.second & (1 << (f = random(xs))));
al[j].second.second = a[j].second.second | (1 << £);
while ((a[j].second.second & (1 << (f = random(xs)))) = 0);
a[j].second.second = a[j].second.second ~ (1 << £f);
}
if (random(mp))
if (random(0.5))
a[j|.first = random(zc);
else
{
for (size_t i = 0; i < (1 << rxs); ++i)
{
if (random(0.5))
al[j].second.first[i| = random(sz);
}
}
}
}
}

}

reduced_table::reduced_table(std::vector<std::pair<size_t, std::pair<std::vector<size_t >, <
size_t> > > const & a_)

a(a_)
{
}
std::pair<boost :: shared_ptr<individual >, boost::shared_ptr<individual> > reduced_table:: <>
corssover (boost :: shared_ptr<individual> const & o) const
{

boost :: shared_ptr<reduced_table> another = boost::dynamic_pointer_cast<reduced_table >(o);

std::vector<std::pair<size_t, std::pair<std::vector<size_t >, size_t> > > al, a2;
size_t sz = SM_PARAM(size_t, rt_automaton_size);

std::vector<size_t> an1(0), an2(0), rni(sz), rn2(sz);

std:: stack<size_t, std::vector<size_t> > st;
std::vector<bool> mark(sz, false);

for (size_t i = 0; i < sz; ++i)
{
if (mark[i])
continue;
st.push(i);
mark [i] = true;
while (!st.empty())
{
size_t u = st.top();
st.pop();
rnl[u| = anl.size();
anl.push_back(u);

for (size_t i = 0; i < afu].second.first.size(); ++i)

{

size_t v = au].second.first[i];
if (!mark|v])
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192 st.push(v);

193 mark [v]| = true;

194

195 }

196 }

197 }

198 mark.assign(sz, false);

199 for (size_t i = 0; i < sz; ++4i)

200 {

201 if (mark[i])

202 continue;

203 st.push(i);

204 mark [i]| = true;

205 while (!st.empty())

206 {

207 size_t u = st.top();

208 st.pop();

209 rn2[u| = an2.size();

210 an2.push_back(u);

211

212 for (size_t i = 0; i < another—>a|u]|.second.first.size(); ++i)
213 {

214 size_t v = another—>a|u]|.second.first[i];
215 if (!'mark|[v])

216

217 st.push(v);

218 mark [v]| = true;

219

220 }

221 }

222 }

223 bool opc = SM_PARAM(bool, rt_one_point_crossover);
224 size_t xs = SM_PARAM(size_t, rt_x_size);

225 size_t rxs = SM_PAB.AM(s:i.ze_t7 rt_r_x_size);

226

227 for (size_t i = 0; i < sz; ++i)

228 {

229 size_t fp = opc ? 0 : random(l << rxs);

230 size_t sp = random(l << rxs);

231

232 std::vector<size_t> cl, c2;

233

234 if (fp > sp)

235 std::swap(fp, sp);

236

237 for (size_t j = 0; j < fp; ++j)

238 {

239 cl.push_back(rnl|[afanl[i]].second.first[j]]);
240 c2.push_back(rn2[another—>a[an2[i]|]|.second.first[j]]) ;
241 }

242

243 for (size_t j = fp; j < sp; ++j)

244 {

245 c2.push_back(rnil[afani[i]].second.first[j]]);
246 cl.push_back(rn2|[another—>aan2[i]|]|.second.first[j]]) ;
247 }

248

249 for (size_t j = sp; j < (1 << rxs); ++j)

250 {

251 cl.push_back(rnl|[afanl|[i]].second.first[j]]);
252 c2.push_back(rn2[another—>a[an2[i]|]|.second.first[j]]) ;
253 }

254

255 size_t s1 = a[anl[i]].first, s2 = another—>a[an2[i]].first;
256

257 if (random(0.5))

258 std::swap(sl, s2);

259 size_t maskl = a[anl[i]].second.second;

260 size_t mask2 = another—>a[an2[i]|.second.second;
261

262 size_t cross = maskl ~ mask2;

263

264 maskl = maskl & (T cross);

265 mask2 = maskl & (T cross);

266

267 while (cross != 0)

268 {

269 size_t mij;

270 while ((cross & (1 << (mi = random(xs)))) = 0);

25




271 maskl = maskl |
272 cross cross =
273 while ((cross
274 mask2 mask2
275 Cross — Cross
276 }

277
278 assert (sl < SM_PARAM(size_t, rt_automaton_size));
279 assert(s2 < SM_PARAM(size_t, rt_automaton_size));
280
281 al.push_back(std::make_pair(sl, std::make_pair(cl, maskl))); //FIXME
282 a2.push_back(std::make_pair(s2, std::make_pair(c2, mask2))); //FIXME
283 }

284
285 return std::make_pair (boost ::shared_ptr<individual >(new reduced_table(al)),
286 boost :: shared_ptr<individual >(new reduced_table(a2)));

287 | }
288
289 | size_t reduced_table::get_states_count () const
200 | {
291 return SM_PARAM(size_t, rt_automaton_size);
202 |}
293
294 | size_t reduced_table::input_event(input const & i, output & o, size_t state) const
205 | {
296 size_t x = 0;

297 size_t xs = SM_PARAM(size_t, rt_x_size);
298 size_t rxs = SM_PARAM(size_t, rt_r_x_size);
299
300 size_t ep = 0;
301
302 for (size_t j = 0; j < xs; ++j)
303
304 if (a[state].second.second & (1 << j))
305
306 if (i.x(j))
307
308 x =x | (1 << ep);
309 }

310
311 ++tep;
312 }

313 }

314
315 size_t ns = a[state].second.first|[x];
316 o.z(a[ns].first);

317
318 return ns;
319 |}
320
321 | void reduced_table::draw(const char * filename)
322 | {/x

323 digraph G {

324 1 — 2 [label="qq"]

325 1 —> 3

326
327
328
329 | )=

330 std:: fstream out(filename, std::ios::out);

331 out << "digraph G {\n";

332 size_t sz = SM_PARAM(size_t, rt_automaton_size);
333 size_t xs = SM_PARAM(size_t, rt_r_x_size);

334
335 for (size_t i = 0; i < sz; ++4i)
336
337 for (size_t j = 0; j < (1 << xs); ++j)

338 {

339 out << i << " —> " << a[i].second.first[j] << ";\n";
340 }

341 }

342
343 out << "}" << std::flush;
344 out.close();

345 |}
346
347
348

<< mi);
<< mi);
<< (mi = random(xs)))) = 0);
<< mi);
<< mi);
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6.2. problem
6.2.0.3. model

model.h

#ifndef H MODEL
#define H MODEL

#include "global.h"
#include "individual.h"

namespace problem {

class model {
public:
virtual double fitness(boost::shared_ptr<individual> const & ind, bool print =
char % filename = 0) = 0;
virtual void generation() = 0;
s
}

#endif

false ,

const<

6.2.1. ant3
6.2.1.1. model

model.h

#ifndef ANT3 MODEL H
#define ANT3 MODEL_H

#include "problem /model.h"

#include "individual.h"

#include "automaton/representation.h"
#include <set>

#include <vector>

namespace problem {
namespace ant3 {

class model : public problem::model {
public:
model () ;
virtual double fitness(boost::shared_ptr<individual> const & ind, bool print =
char x fname = 0);
virtual void generation();
private:
void reset();
std::vector<std::pair<std::set<std::pair<size_t, size_t> >, size_t> > fields;

s

}
}

#endif //ANT3 MODEL H

false ,

const<+>

model.cpp

#include "problem/ant3/model.h"
#include "settings/settings manager.h"

#include "automaton/input.h"

#include "automaton/output.h"
#include "automaton/representation.h"
#include <fstream>

#include <boost/lexical cast.hpp>
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49
50

52
53
54
55

SM_ADD_PARAM (bool, recreate_fields, false);
SM_ADD_PARAM(size_t, fields_count, 20);
SM_ADD_PARAM (size_t, steps, 200);
SM_ADD_PARAM (size_t, field_w, 32);
SM_ADD_PARAM (size_t, field_h, 32);
SM_ADD_PARAM(double, apple_p, 0.05);

namespace problem {
namespace ant3 {

model :: model ()

{
reset () ;
}
class automaton_input : public automaton::input{
private:
char inp;
public:
automaton_input (char c) : inp(c) {};
virtual bool x(size_t i) const
{
return inp & (1 << i);
}
¥
class automaton_output : public automaton::output{
public:
mutable size_t act;
public:
automaton_output () : act(0) {};
virtual void z(size_t i) const
{
act — 1i;
}
}s

double model::fitness(boost::shared_ptr<individual> const & ind, bool print, const char x «
filename)
{

size_t fc = SM_PARAM(size_t, fields_count);
size_t fw = SM_PARAM(size_t, field_w);
size_t fh = SM_PARAM(size_t, field_h);
size_t sc = SM_PARAM(size_t, steps);

boost :: shared_ptr<automaton::representation> aut — boost::dynamic_pointer_cast<automaton::<>
representation>(ind);

double fit = 0;

std:: fstream hist;

if (print)
hist.open((std::string(filename) + " fitness.log").c_str(), std::ios::out);
}
for (size_t f = 0; £ < fc; ++£f)
{

double cf = 0;
size_t x = 0;
size_t y —
size_t d = 0;

I
o

size_t cstate = 0;

std::set<std::pair<size_t, size_t> > cfield = fields[f].first;
size_t 1ls = 0;

if (print)

hist << "field" << £ << "\n";
for (size_t step = 0; step < sc; -fstep)
{
if (print)
hist << x << " " << y << "\n";
size_t xa[8], ya[8];
switch (d) {
case 0:
xa[0] = xa|l

| = xa[5] = xa[7] = x;
ya[0] =y — 2

1

1

)
)

va[l] =
ya[5] =

)

<<
a
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88 yal7] =y + 2;

89 xa[2] = xa[3] = xa[6] = x + 1;
90 va[2] =y — 13

91 va[3] = y;

92 ya[6] =y + 1;

93 xa[4] = x + 2;

94 va[4] = y;

95 break ;

96 case 1:

97 va[0] = ya[l] = ya[5] = ya[7] = y;
98 xa|[0] = x — 2;

99 xa[l] = x — 1;

100 xa[5] = x + 1;

101 xa|[7] = x + 2;

102 va[2] = ya[3] = ya[6] =y + 1;
103 xa[2] = x — 1;

104 xa[3] = x;

105 xa[6] = x + 1;

106 ya[4] =y + 2;

107 xa[4] = x;

108 break ;

109 case 2:

110 xa[0] = xa[l] = xa[5] = xa[7] = x;
111 ya[0] =y + 2;

112 yal[l] =y + 1;

113 yal[5] =y — 1;

114 yal7] =y — 2;

115 xa[2] = xa[3] = xa[6] = x — 1;
116 ya[2] =y + 1;

117 va[3] = y;

118 yal[6] =y — 1;

119 xa[4] = x — 2;

120 va[4] = y;

121 break;

122 case 3:

123 ya[0] = ya[l] = ya[5] = ya[7] = y;
124 xa[0] = x + 2;

125 xa[l] = x + 1;

126 xa[5] = x — 1;

127 xa|[7] = x — 2;

128 va[2] = ya[3] = ya[6] =y — 1;
129 xa[2] = x + 1;

130 xa[3] = x;

131 xa[6] = x — 1;

132 yal4] =y — 2;

133 xa[4] = x;

134 break ;

135 }s

136

137 char inp = 0;

138

139 for (size_t k = 0; k < 8; ++k)

140 {

141 xalk] = (xa[k] + fw) % fw;

142 yalk] = (yalk]| + fh) % fh;

143 if (cfield.find(std::make_pair(xa[k|, ya|k])) != cfield.end())
144 {

145 inp = inp | (1 << k);

146 }

147 }

148

149 automaton_input in(inp);

150 automaton_output out;

151 cstate = aut—>input_event (dynamic cast<automaton:: input&>(in),
152 dynamic cast<automaton :: output&>(out),
153 cstate);

154 switch (out.act)

155 {

156 case 0:

157 switch (d)

158 {

159 case O:

160 X4+

161 break ;

162 case 1:

163 y++;

164 break ;

165 case 2:

166 x——;
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176
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178
179
180
181
182
183
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185
186
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188
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192
193
194
195
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197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243

244

break ;
case 3:

break;

s
break ;

case 1:
d=(d+ 1) % 4;
break;

case 2:
d = (d + 3) % 4;
break ;

x = (x + fw) % fw;
y = (y + fh) % fh;

if (cfield.find(std::make_pair(x, y)) != cfield.end())

cf += 1;
++1s;
cfield.erase(std::make_pair(x, y));

}
cf x= 100;//fw * fh;
cf /= fields|[f].second;

if (1s > 0)
cf 4= 1.0 / 1s;
}
fit += cf;
}
if (print)
hist << std::flush;
hist.close();
}

return fit / fc;

}

void model:: generation|()

if (SM_PARAM(bool, recreate_fields))

reset () ;
}
void model::reset()
{

size_t fc = SM_PARAM(size_t, fields_count);
size_t fw = SM_PARAM(size_t, field_w);
size_t fh SM_PARAM (size_t, field_h);

fields.clear () ;
double ap = SM_PARAM(double, apple_p);

for (size_t £ = 0; £ < fc; ++f)

{
fields.push_back(std:: make_pair(std::set<std::pair<size_t, size_t> >(), 0));
while (fields.back().second — 0)
{
for (size_t i = 0; i < fw; ++i)
{
for (size_t j = 0; j < fh; ++j)
{
if (random(ap))
fields.back().first.insert(std:: make_pair(i, j));
++fields.back().second;
}
}
}
}
std:: fstream field(("field " + boost::lexical_cast<std::string>(f)).c_str(), std::
out) ;
field << fw << " " << fh << "\n'";
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for (size_t i = 0; i < fw; ++i)
{

for (size_t j = 0; j < fh; ++j)

field << ((fields.back().first.find(std::make_pair(i, j)) != fields.back().+
first.end()) 7 "@" : ".");

}

field << "\n'";
}

field << std::flush;
field.close();

}
}
}
}
6.3. settings
6.3.0.2. settings manager
settings manager.cpp

* settings manager.h

* Created on:
* Author :

Oct 14, 2011
Filchenko Nikolay

#ifndef SETTINGS MANAGER H_
#define SETTINGS MANAGER H_

#include <boost/noncopyable.hpp>

#include <string>
#include <map>
#include <boost/lexical cast.hpp>

namespace settings {

class

{
public:

template<typename T>

T read_value(std::string const & name)

{
}

template<typename T>
void add_value(std::

settings_manager private boost::noncopyable

return boost::lexical_cast<T>(set|[name]) ;

string const & name, T const & def)

set [name| = boost::lexical_cast<std::string>(def);

void override(std::string const & name, std::string const & value)

set [name| = value;

std::string data()

{
std::string res;
for (std::map<std::string, std::string >::iterator it = set.begin();
it)
res += it—>first + " " + it—>second + "\n";
return res;
}

static settings_manager & instance()

31
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static settings_manager sm;
return sm;

}

private:
std::map<std::string, std::string> set;
}s

namespace detail {
template<typename T>
struct __param_declaration

{

__param_declaration(std::string const & name, T const & def)

{
}

settings_manager :: instance ().add_value<T>(name, def);

)

}
}
}

#define SM ADD PARAM(type, name, def) \
settings::detail:: __param_declaration<type> sm_param_ ## name(#name, def);

#define SM PARAM(type , name)\
(settings:: settings_manager :: instance () .read_value<type>(#name))

/' *
#define SM ADD PARAM(type, name, def) type name = def;
#define SM PARAM(type, name) name

#endif /+ SETTINGS MANAGER H  +/
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