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EykpiBnke amo tnv TpLpen e€€TAOTIKN EMLTPOTA

Natpa, Huepounvia

EMITPOMH AZIOAOTH2HZ

1. Ovopatenwvupo, Yroypadn

2. Ovopatenwvu o, Yroypadn

3. Ovopatenwvupo, Yroypadn

YnevBuvn AnAwon Qouwtntr Befatwvw OTL eipatl cuyypadEag autrg TG epyaciag Kal
otL kKaBe BonBela TNV omola ixa yla TNV Mpostolpacia tng eival mMAnpwg
OVaYVWPELOPEVN Kal avadEpeTal otnv epyacia. Eiong éxw avadpEpEeL TIG OTOLES
TINYEC Ao TIG OTIOLEC €kava xprion debopévwy, WOewV N AE€ewy, €lTE AUTEG
avadépovral akplBwe eite mapadppacpéves. Emiong BeBatwvw OTL aUTA N epyacia
TIPOETOLUAOTNKE ATO EUEVO TIPOOWTILKA ELOLKA YLOL TN CUYKEKPLUEVN epyacia. H
€YKpLoN NS SUTAWHATLKAG Epyaciog amo to Tunua HAEKTpoAOYwv MnXavIKWV Kot
Mnxavikwv YrioAoylotwv tou Mavemotnuiov Melomnovvriocou dev umodnAwvel

QIO ALTATWE KAl amodoxn Twv anmoPewv Tou cuyypadéa ek HEPOUC TOU TUAUATOC.
H mapouoa epyaocia amoteAsl mVeEUATIKN WOLOKTNola Tou dpoltntn ZTAUATIOoU
KouAoUpn Ttou TtV EKMOVNOE. XTO MAALCLO TNG TOALTIKNC AVOLKTN G TpocBaong o
ouyypadéac/Snuoupyog ekxwpet oto MavemnotruLo Nelomovvroou, Un
QUITOKAELOTIKI ASELO XPHONG TOU SLKOULWIOTOG QVATIOPAYWYHG, TIPOCAPLOYNG,
dnuoaolou Savelopou, mapouaciaong oto Kowo kat PndLakng Staxuong toug Slebvwg,
0€ NAEKTPOVIK Hopdr| KaL 0 OTOLOSATIOTE UECO, YLa SLOAKTLKOUG KOl EPEUVNTIKOUG
OKOTIOUC, AVEU aVTAAAAYLATOC Kol yia OAO TO XPOVO SLAPKELOG TWV SIKALWUATWY
TIVEUMOTIKA G LOloktnoiag. H avolkt mpocoBacn oto MANPEG KELUEVO yLla MEAETN KoL
avayvwon &gv onuaivel ko’ olovénmoTe TPOMO mMapaxwenon SIKALWUATWY
Sltavontikng tdloktnoiag tou cuyypadéa/dnpoupyol oUTE EMTPENEL TNV
avamnapaywyn, avadnuocicuon, avilypadn, anobrkeuon, mTwAncn, EUTOPLKA Xpnon,
petadoon, Stavoun, €kdoon, ektéleon, «uetadoptwaon» (downloading),
«avaptnon» (uploading), petadpaon, Tpomonoincn pe onoLovSnMoTE TPOTO,
TUNUATIKA N TIEPANTITIKA TNE EPYQOLAC, XWPLG TN PNTA TIPonyoUEVn £yypadn
ouvaiveon tou ocuyypadéa/dnuoupyou. O cuyypadag/Enuoupyog dlatnpet to
oUVOAO TWV NBLKWV KL TEEPLOUCLAKWY TOU SIKALWUATWV.



Mepypadn yla TG L8LotnTeC Kat Tig Asttoupyeic tng Desktop edappoyng tng
IKAKLEPOG

H edappoyn elvat eva Board (tapumAo) to omnoio €xel péyebog 64 Tiles

(tetpaywva).

‘Exoupe ta Pieces (movia) tou matyvidlov ta omola £€xouv Moves yla To kabéva
Eexwplota.

B  Pawn

B Rook

B Knight

B Bishop

B  Queen

B King

AwaBgteL Toug Player (omou €xoupe Tov AoTpo Kat avtiotolya tov Maupo ).

B WhitePlayer

B BlackPlayer

Ti¢ kKwvnoelg Twv Piece (moviwyv) dAAa kat twv Player (matytwv) mou Sikatoutal o
KaBévag.

Ma tig¢ Move (Kwnoetg) €xoupe pol cGUAAOYN Ao TNV Kivnon GAAd Kal TO pOKE
Qo TNV UEPLA Tou BaotAld lte TNV HepLA TnG BaoiAlooag av to Sikatoutat
€Kelvn TNV o€lpd to EnPassant ota miovia GAAa Kal 0Tav €va TLovL KatadEpEL va
dTaoeL oTnV GAAN HEPLA TNG OKAKLEPAC YLa TNV avoBaduion kot TEAog av pmopel
va enteBel o€ éva avtinalo Piece.

Fpadko meptBarlov epapuoyng Onwe paiveTal TAPAKATW EXOULE TO TOUTAO
NG OKOKLEPOC €VA LOTOPLKO OTOL OPLOTEPA Kal SEELAL OL KLV OELG TIOU £XOUV
malytel kabwg Kat amod KAatw €va log yla mMapaUeTPLKA TOU GUOTHUOTOG.

YAomoinon aAyoptBuou minMax waote €vag Xprotng va UIopel va maiéel pla
naptida pe To computer £wg 6 enineda.

‘EXEL TNV IKAVOTNTA VO YVWPLIEL KOL VOL OPYAVWVEL TNV OELPA TWV TIOLXTWV.
Mropel avamauoa otiypn va avadEpeL ol elval Ta EVEPYA TILOVLA.

Y€ éva YpadLKO AVEA KaTtoypAadovTaLl oL KLVHOELS TTOU £XOUV SLEKTIEPALWOEL
Mapopolog kataypadovtal Kal Ta ovLa TToU £X0UV ALXMOAWTLOTEL.



® Eival og Béon va yvwpilel moté edpapuoletal n LoomaAia To Aeyouevo Pat.

Avtihappavetal ta “Poud” Tou avtutdlou maixtn.

® Jtopatdel to matyvidt av évag and toug duo naixteg Ppebel o “Pouvd Mat” kait
QVOKOLVWVEL TOV VIKNTA.

[XTOPIKH ANAAPOMH

Ot James Gosling, Mike Sheridan kat Patrick Naughton €ekivnoav to npoypappua
yAwaooag Java tov loUvio tou 1991. [22] H Java eixe apxka oxedlaotel yia
Sladpaotikn tTnAedpaon, aAld ATav oAU mponyueévn yla tn Blopnxavia Yndlakng
KaAwSLakng TNAedpacng ekelvn tnv emoxrn. H yA\wooa ovopdotnke apxtkd Oak peta
amno plo Bedavidia mou Bplokotayv £€w amo to ypadeio Tou Gosling Apyotepa, To
£€pyo MpPe To 6vopa Green Kal TEAIKA LETOVOUAOTNKE Java, amnod Java Java, €vav TUMo
kade ano tnv lvéovnoia. H Gosling oxediaoe Java pe olvtaén tumou C/ C ++ mou ot
TIPOYPOAULOTIOTEC CUOTNUATWYV Kal epapuoywv Ba Bplokouv olkeleg.

H Sun Microsystems kukAodpopnoe tnv mpwtn dnuodoia epapuoyn wgJava 1.0 to
1996. Yrioox€Bnke tn Asttoupyia Write Once, Run Anywhere (WORA), mapéyovtag
XPOVO EKTEAEONC XWPLG kKOoTOC o€ SnuodAeic MAATPOpUeS. APKETA aodaAng Kal
SlaBétel Sapopdwolun achaiela, enetpee meploplopouc npocPaocng os Siktuo
Kall apxela. Ta peyala mpoypappota mepynong oto Web evowpdtwoav cuviopa
™ duvatotnta ektéAeong epapuoywv Java o€ LoTooEAISEC Kal n Java ypriyopa €YLve
SnuodAnc. O petayAwttiotric Java 1.0 Eavaypadnke otnv Java and tov Arthur van
Hoff yia va cuppopdwBel avotnpa pe tig npodlaypadég yAwooag Java 1.0. Me tnv
€\evon tou Java 2 (kukhodopnoe apxLkad wg J2SE 1.2 tov AsképPBplo 1998 - 1999), ot
VEEG eKOOOELG lxav TMTOAEG Slapopdwaoelg mou €xouv SnuoupynBel yia
Sltadopetikouc tumoug mAatdopuwy. To J2EE nepleAappave texvoloyieg kat APl yia
ETALPLKEG EPAPUOYEG TTOU eKTEAOUVTAL CUVABWG o0& TEPLBAAAOVTA SLOKOULOTH, EVW
10 J2ME S1a0€tel API BeAtioTomolnpéva yla epapUoyEG yla Kwvntd. H ékdoaon tng
erudavelag epyaociag petovopdotnke og J2SE. To 2006, yLa 0KOTOUG UAPKETLVYK, N
Sun petovopaoe véeg ekdoOaoelg J2 o€ Java EE, Java ME kat Java SE, avtiotouya.

To 1997, n Sun Microsystems mAnciaoe to mpotumo ISO / IEC JTC 1 kat apyotepa To
Ecma International yla va emonpomnotioet tnv Java, aAAd cUvtopa anocVpBnke anod
™ Stadikaoia. H Java mapapével éva de facto mpotumo, mou eAEyXeTAL LECW TNG
Sladikaciog Kootk Java. [31] Kamola otiypn, n Sun £Kave TG TEPLOCOTEPES ATO
TG epappoyEg Java SlaBEoiueg xwpic xpEwan, mapd TNV LOLOKTNTN KOTAOTAON
AoylopkoU. H Sun dnuioupynoe €écoda amnd tnv Java HEow TNG MWANCNG AdELWV yLa
e€eldikevéva mpoidvta 6mwe To Java Enterprise System.

211¢ 13 NogpBpiou 2006, n Sun kKukAopOpnoe HEYAAO LEPOC TNG ELKOVIKNE UNXOVAG
Java (JVM) wg Swpeav kat Aoylopiko avolyxtol kwdika (FOSS), cupdwva pe Toug
o6pouc tnc GNU General Public License (GPL). 2tig 8 Maiiou 2007, n Sun oAokAnpwoe
™ Sdadikaoia, kablotwvtag 6Ao Tov Bactkd kKwdka TS JVM Stabéaipo umo 6poug
Stavoung eAevBepou AoyLlopkoU / avolytol KWELKA, EKTOG oo £Va UKPO TUAUO
KwdLKa oTo omoio n Sun dev elye TA MVEUUATIKA SIKALWUATA.



O avtutpoedpog tng Sun Rich Green eine 6tTL 0 L6AVIKOG POAOG TNG Sun O€ OXEON UE
v Java Atav wg evayyeAlotnc. [33] Meta tnv e€ayopd tng Sun Microsystems amnod
tnv Oracle Corporation to 2009-10, n Oracle xapaktipLog TOV EAUTO TNG WG
SlaxelploTng TnG texvoloyiag Java pe adlakornn Séopeuon va mpowBnoeL pia
KOLVOTNTA CUMMETOXNG Kot Stadavelag. Auto dev epnodioe tnv Oracle va umtoBaAet
aywyn evavtiov tng Google Alyo peTA amo autnv yla t xprion Java oto Android SDK
(6¢elte TV evotnta Android).

211G 2 Antpidiou 2010, o TZEwug MkOoAvyk mapattiOnke amno tnv Oracle.

Tov lavouapto tou 2016, n Oracle avakoivwoe O0TL Ta teptBailovta xpovou
ektéAeonc Java mou Bacilovtal oto JDK 9 Ba Stakdouv Tnv mpocOrikn Tou
T(POYPAUUATOG TLEPLAYNONG.

To AoyLopLko Java Aettoupyel og OAa, amo ¢opnToug UTTOAOYLOTEG EWG KEVTPA
6e60UEVWY, KOVOOAEC TTALXVLOLWV £WC EMLOTNLOVLKOUG UTIEPUTIOAOYLOTEC.

IXEAIAZMOZ KAI YAOIHZH EQAPMOTIHZ

EpyaAeia mou xpnotwpomotifnkav katd tnv avamntuén Java 7 os IDEA NetBeans pe
Java Development Kit 1.7 kat yta TV uAomoinon Tou Tou ypadlkoU HEPOUC
EKUETAAAEVUTNKA TNV UTIAPXWV BLBALOOAKN Swing , akoAouBnBOnke n dSoun Tou MVC
Yl TNV OPXLTEKTOVLKH TN Edappoync. MNa tnv opydavwaon tou npotlekt SoUAea Jira
kat git hub ywa tnv ouvtipnon tou kwdikad kat to Confluence yila tnv avaiuon Twv
OTOLTOEWV.

H Java eival pla y\wooa poypappotiopol upniou emunédou, Baolopévn os
QVTIKE(HEVQ, N omola €xel oxeSLAOTEL yLa va €xeL 0G0 TO SuvaTov ALYOTEPEG
e€aptnoelg uhomoinong. MpOKeLTal yLa Kia YAWOoOoO TPOYPAUUATIOHOU YEVIKOU
OKOTIOU TIOU ETUTPETEL OTOUC MPOYPAUUATIOTEG EDAPHUOYWV Va Ypadouv pia dopd,
va EKTEAOUVTOL OTTOUSHTIOTE, TTOU CNUAIVEL OTL O HETAYAWTTLOMEVOC KwdLKAG Java
Umopel va ekteAeotel og OAeC TIG MAATPOPUES TTOU UTtooTNpilouv Java xwplg Tnv
QVAyKn EMOVACUYKEVTPWONG. OL epapuoyEg Java cuvBwg cuvtaooovTal o€
bytecode mou pnmopoUv va eKTEAECTOUV G€ OMOLASATIOTE ELKOVIKA Hnxavr Java (JVM)
avegaptnTa and TNV UTOKELUEVN OPXLTEKTOVIKA TOU UTtoAoyloth. H ouvtaén tng Java
elvat mapopota pe C kat C ++, aAAQ €XEL ALYOTEPEG EYKATOOTACELG XaNAoU eTUMESOU
Qo omoLadnmoTe anod auTeG. O xpOvog eKTEAEONG Java TtapEXEL SUVAULKEG
duvatotnteg (Onwg tpomomnoinon KwoLkou MPOoBANUATIOUOU Kal XpOVOU EKTEAECNC)
miou cuvnBOwg Sev eival Slabéaiues oe MapadOCLAKEG LETAYAWTTIOUEVEG YAWOOEG.
Ao 1o 2019, n Java Atav pLa ano Tig o dnuodleic YAWOOEG MPOYPAUUATIOUOU
TIOU Xpnotuormnolouvtal cUpdwva pe to GitHub, eldika yia epappoyEg Lotou-
SLOKOULOTA-TIEAATN, ME 9 EKATOUUUPLA TIPOYPAUUATIOTEG.

To Java avantuxBnke apxtkad amno tov James Gosling oto Sun Microsystems (to omoio
€ktote e€ayopaotnke amno tnv Oracle) kat kukAodpopnoe to 1995 wc Baacikod
ouOoTOTLKO TNG TMAaTdOpHac Java Tng Sun Microsystems. OL apxikol eme€epyaoTeg
Java kat ot uAomotntég avadopagc, oL ELKOVIKEG UNXAVEG Kal oL BLBALoONAKEC Tatswy
KUKAOpOpnaoav apxLlka anod tn Sun pe amokAELOTIKEC Adeleg. Ao tov Mato tou 2007,
ocUudwva pe T mpodlaypadéc tng Kowotikn g Aladikaoiag Java, n Sun mapattidnke
OO TIG IEPLOOOTEPEG ATO TIC TEXVOAOYieC TG Java Baocel Tng adstag GNU General



Public License. H Oracle mpoodépet To 61k6 tng HotSpot Java Virtual Machine,
woTooo N enionun edappoyn avadopag ivat to Open)DK JVM mou eivat Swpeav
AOYLOULKO avOoLXTOU KWOLKA KoL XPNOLLOTIOLELTAL ATIO TOUG TEPLOCOTEPOUC
TIPOYPOLUUOTLOTEG Kal vl To TPoeTUAEYUEVO JVM yila oxeSOV OAEC TIG SLAVOUES
Linux.

Ao tov MapTtio tou 2021, n teAevtaia €kdoon eival n Java 16, pe tnv Java 11, pia
Tpé€xouoa umootnpllOpevn €kdoan HakpompoBeoung umtootnpeng (LTS), mou
KukAodopnoe otig 25 ZenteuPpiov 2018. H Oracle kukAodOpnoe TNV TeAevTala
dnuoola evnuépwaon undevikol KOOTOUC yla TV maiald ékdoon Java 8 To LTS tov
lavouaplo tou 2019 yla epmopikn xprion, av kot dStadopetika Oa unootnpilel To Java
8 Ue SNUOCLEG EVNUEPWOELG YLO TIPOCWTILKN XPNon €7 'adpLotov. AANAOL TpounBeUTEG
€Xouv apxioel va tpoodEpouv ekdOoeLs Hndevikol kdotoug Twv Open)DK 8 kat 11
mou e€akoAouBoUv va Aappfavouv acddalela kot AAAeC avaBabpuioslg.

H Oracle (ko aAAot) cuvioTtoUv avemipUAOKTA TNV ANMEYKATACTACH TIAAALWY
ekb6oewv Java Aoyw coPBapwv KivdUvwv mou odeilovtal o aveniluta {ntrpata
aodaleiac. Asdopévou otLta Java 9, 10, 12, 13, 14 kat 15 dev untootnpilovral Aoy,
n Oracle cupBOUAEUEL TOUC XPHOTEG TNG VO LETABOUV OECWC OTNV TEAEUTAL

€kdoon (emi tou mapovrog Java 16) ) os pLa €kdoon LTS.

O kwdikag ypadtnke o Java pe Baon tnv JVM. H Java Virtual Machine (JVM) eivat
€va oUVOAO TIPOYPAUHUATWY AOYLOULKOU UTtoAOYLOTH Kot Sopwv SeSopévwy ou
XPNOLUOTIOLOUV EVA LOVTEAO ELKOVIKIG LNXOVNE VLA TNV EKTEAEDTN GAAWVY
TIPOYPOUUATWY KOL OEVAPLWV UTTOAOYLOTWVY. TO LOVTEAO TTOU XPNOLUOTIOLELTAL ATIO
pa JVM Sé€xetal pia popodn evilapeong yYAwooag UTTOAOYLOTH Tou avadEpeTal
ouvnBwc wg Java bytecode. Autr n YAwood avTUTpoowWIEVEL EVVOLOAOYLKA TO
oUVOAO EVIOAWV HULAG OPXLTEKTOVIKNG LKOVOTNTAC TTPOCAVATOALOMEVN o€ otoifa.Ta
Java Virtual Machines AettoupyoUv o€ Java bytecode, o onoiog cuvnBwg
dnuloupyeital and tov mnyaio kwdika Java. Eva JVM umnopel eniong va
xpnotpomnotnBel yia tnv edappoyr) YAwoowv MPOoyPOAUHATIONOU EKTOC A0 TV
Java.To JVM eival éva kpiowuo ototxeio tng mAatdopuag Java. Emeldn ta JVM eival
SlaBéatpa yio ToANEG TMAATPOPHEG UALKOU Kal AOyLOULKOU, N Java pmopel va eivat
TOUTOXPOVA HECALO AOYLOUIKO KoL pia TAATOpUA Ao HOvN TNG - WE €K TOUTOU, TO
EUMOPLKO onua ypadel pia dopd, ekteleital omoudnmote. H xprion tou (6lou
bytecode yLa OAeg TI¢ MAATPOPUEC EMLTPETEL OTNV Java va eplypadel wg
"uetayAwrttion pia popad, ektédeon onoudnnote", oe avtiBeon pe tnv "eyypadn pia
dopa, petayAwtrtion omoudnmote", n onola neplypddeL TG YAWOOEC TTOU €XOUV
HeTayAwTTLoTel LeTaV mMAatdopuwy To JVM emLTpENEL €MIONG TETOLEG LOVASLKEG
SuVATOTNTEG OTIWG O QLUTOMOTOTIOLNUEVOG XELPLOMOG e€aipeDNC TTOU TTAPEXEL
TIANPOodopLeg EVIOTIOUOU 0aAUATWY «root-altiagy yio kabe opaApa AoyLouLlkou
(e€aipeon) ave€aptnta amnod tov mnyaio Kwdika.

To JVM Sravépetal pali pe €va ouvolo TuTikwv BLBALoBnkwv Taewv mou
epapuodlouv to Java APl (Application Programming Interface). Mia Stemadn
TIPOYPOAULOTIOHOU EPOPHOYWV E(VAL QUTO TIOU TTAPEXEL VA CUCTNUA UTTOAOYLOTH,
pLo BLBALOONRKN A Lo epapUoyr TIPOKELEVOU VA ETITPETETAL N avTaAAayn



Sebopévwy PeTall Tout. Aedopévou otL To Web API eival n ékdoon Web autrg tng
Slenadng, to JVM kat to API mpénel va elvat cuvenr Hetafl Toug.

MeptBarlov ektéAeong

Ta mpoypdppata mou npoopilovral va ekteAeotouv o€ éva JVM TpEmeL va
HETAYAWTTLOTOUV O€ Lo TuTtoroltnévn dopntr Suadikn popodr, n onoia cuvndwg
SlatiBetal pe ) popdn apxeiwv .class. Eva mpoypappa Unopel va anoteAsital and
TIOAAEG Katnyopleg oe StadopeTika apxeia. MNa eukoAdTePN SLavour HEyOAwY
TIPOYPOUUATWY, apXelat TOAAQMAWY TAEEWV UIMOPOUV VO CUGKEUAOTOUV pall og éva
apxelo .jar (ouvtopoypadia yia to apyeio Java).O xpovog ektéleong JVM ektelel
apxela .class 1 .jar, mpooopolwvovtag to cUVOAo evtodwv JVM epunvelovtdag to,
XPNOLLOTIOLWVTOG EVaV LETAYAWTTLOTH just-in-time (JIT) 6nwg to HotSpot tng Sun. H
ouvtaén JIT, xywplc epunvela, xpnollomnoleital ota nmeplocotepa JVM oruepa ylo va
ETUTUXEL LEYAAUTEPN TaXVTNTA. YIIAPXOUV EMIONG LETOYAWTTLOTEC EK TWV TIPOTEPWV
TIOU ETUTPETIOUV OTOV MPOYPAUUATLOTH VA TIPO-UETAYAWTTIOEL ap)ela KAAonG o€
EYYEVI KWELKA YLO YLa CUYKEKPLUEVN TIAATPOPUa.OTIWG KOl OL TTEPLOCOTEPEC
ELKOVIKEG NXOVEG, n Java Virtual Machine StaBétel apyitektovikn otoifag mou
HoLlalel pe pikpoeAeyktn / pikpoemeéepyaotr.To JVM, to omolo sival to mopadelypa
tou JRE (Java Runtime Environment), TiBetal og Aettoupyia otav ekTeAeital éva
npoypappa Java. Otav oAokAnpwOel n eKTEAEON, AUTA N Mopoucio GUAAEYETAL
okoumidia. To JIT eival to pé€pog tou JVM mou XpnOLUOTIOLELTAL YLO TNV ETUTAXUVON
TOU XpOvou ekTéEAeonC. To JIT ouykevTpwVeL TUARHATA Tou KwdLka byte mou €xouv
TIAPOUOLA AELTOUPYIKOTNTA TAUTOXPOVA, KAl WG EK TOUTOU HELWVEL TO XPOVO TIOU
amatteitot yla tn cuAAoyn.

Bytecode verifier

Muwa Baowkr prhocodia tng Java elval otL eival eyyevwe «aodarégy amo tn oKoTLd
OTL KOVEVQ TIPOYPAUUA XPOTH S€V UMOPEL VOl «CUVTPLPELY TO LNXAVNO KEVIPLKOU
umoAoylotr f va apeppaivel pe aANo tpomo akatdAAnAa o AAAEC Aettoupyleg Tou
KEVTPLKOU UTIOAOYLOTH Kal OTL elval Suvatn n mpootaoia 0pLoHEVWVY AELTOUPYLWV KOl
Sebopévwy Sopég ou avrkouv o€ "afLomioto” kwdika and tnv npocfacn n
kataotpodn ano "un aflomoto” KwdLka Tou eKTEAELTAL EVTOG TOU (SLou JVM.
ErutAéov, Sev emitpénovtal Kowa ohAALATA TIPOYPOUHATLOTI TTOU cuxvA 0dnyouv
o€ kataotpodn SeSopévwy 1 anpoPAentn cuuneplpopd, ONwe n MPocPacn oto
TENOG €VOG Tivaka 1) n Xprion evog Un apxkomotnuévou Seiktn. MoAA&
XOPAKTNPLOTIKA TNG Java cuvdualovTal ylo Vo TIApEXOUV AUTAY TV AoPAAELD, OTIWG
TO MOVTEAO TNG KaTnyopiag, 0 cwpog Tou CUAAEYETAL OKOUTIISLA KAl 0 ETAAnBeuTNG.

To JVM enaAnBelel 6Aoug toug KwdLkoug bytec mpLv va ekteAeotel. Auth n
enaAnBevon anoteAeital KUPLWE Ao TPELS TUTIOUC EAEYXWV:

To umokaTaoTAMOTA Elval TIAVTA O £YKUPEG TOMOBEDIEC

Ta Sedopéva mavta apykomolouvTal Kol oL avadopEg elval mavta acPaleic yla Tov
Tumo

H npdoBaon og "6lwtikd"  "blwtikad raketa" dedopéva kat pebddoug eAéyxetal
ouotnpa.



OL 6U0 MpwToL ATIO AUTOUG TOUG EAEYXOUC TTPAYLLOTOTIOLOUVTAL KUPLWGE KATA TN
Slapkela tou BrApatog "emainBevong” mou cuppaivel 6tav dopTwveTaL Hia KAAON
Kal kaBiotatal katdaAAnAn yia xprion. To Tpito ekteAeital MPpWTIOTWG SUVAULKA, OTaV
Ta otolyeia Sedopévwy 1 oL pEBodol pLag KAAong €xouv mpwta Mpdofacn o GAAN
Tagn.

O enmaAnBeutn¢ emuTpEMEL LOVO OpLOpEVEG akoAouBieg bytecode o €ykupa
TIPOYPAUMOTA, TL.Y. Lo EVTOAN AApATOC (KAASOG) Umopel va 0TOXEVEL LOVO HLa
EVTOAN Héoa otnV 6La Aettoupyla 1 péBodo. E¢attiag autou, To yeyovog otLto JVM
elval apyttektovikr otoifag v ouvenayetal mowvn taxvtntag yla e€opoiwon os
OPXLTEKTOVIKEG IOV Bacilovtal o KATaxwpeNTEG KATA TN XPHON EVOG LETAYAWTTLOTA
JIT. AvTi€Twmnol Pe TNV apxttektovikn JVM mou €xel emaAnBeutel e kwdko, dev
EXeL Kapia onpaocia yla évav petayAwttioth JIT edv maipvel ovopata ¢paviaoTiKwy
KATAXWPNTWV 1 pavtaoTikwy BEcewv oTolBag mou MPEMEeL va ekxwpnBouv oToug
KOTAXWPNTEC TNEG APXLTEKTOVIKIG OTOXOU. ITNV MPOYUATIKOTNTA, N eMaAnBsuon
KwdKa KAvel To JVM S1adopeTikd amo pia KAOOLKN 0PXLTEKTOVLIKH oToifag Tou
omoliou n anoteAeopatikn e€opoiwon pe évav petayAwttiotn JIT eivat mo
TEPLMAOKN KOl CUVABWC TPAYLOTOTOLETAL ATTO €vav TILO apyo SleppUnvEea.

H emaAnBeuvon kwdika Staodalilel emiong otL ta avbaipeta potifa bit Sev pmopouv
va xpnotuomnotnBouv wg dtevBbuvorn. H mpootacia tng LvANG EMITUYXAVETAL XWPLG
NV avaykn ywa povada Staxeipiong pviuncg (MMU). Etaol, To JVM eival évag
OTTOTEAECUATLKOC TPOTIOG POOTACIAC TNG LVAUNG OE ATAEG OPXLTEKTOVLKEG TTIOU Sev
StaBétouv MMU. Auto sivat avaloyo pe tov Staxelpt{opevo kwdika oto .NET
Common Language Runtime tn¢ Microsoft katl evwoloAoyLlKA TapOLOLO PE
SuVaTOTNTEG OPXLTEKTOVIKAG OTWG To Plessey 250 kat to IBM System / 38.

Mo tnv dnuoupyeia tou ypadikoL neptBaiiovtog epapudotnkeSwing.

H Swing eivat éva kit epyaleiwv widget GUI yia Java. Eival p€épog Twv tagewv Java
Foundation Oracle (JFC) - éva API yia tnv mapoyn ypadikng diemadng xpriotn (GUI)
yla mpoypappata Java.

H Swing avamntuxBbnke yla va mapéxel éva o €eAlyévo oclvolo otolyeiwv GUI and
To ponyoupevo Abstract Window Toolkit (AWT). H Swing mopéxel pia epdavion Kot
aiobnon mou MPOCOUOLWVEL TNV EUdAvVLIoN Kal TNV aicBnon moAAwv mAatdoppuwv
Kal urtootnpilet emiong o BoAtkr epdavion Kal aloBnaon mou EMTPEMEL OTIC
edapuoyEC va €xouv pia epdavion Kal atobnon mou dev oxetiletal pe tnv
umokeipevn mAatdopua. EXeL o Loxupad Kot eVEAKTa e€optripata ano to AWT.
EKTOG amod Ta yvwotd otolxela, 0w KOUUTILA, TAALoLO EAEYXOU KL ETIKETEC, TO
Swing map£xel TOANQ TIpoNyUEVA OTOLXELQ, OTIWG TIAVEA LE KAPTEAEG, mapabupa
KUALoNG, 6€vtpa, Tivakeg Kol AloTEG.

Ye avtiBeon pe ta otolxeio AWT, ta otolyeio Swing dev edpappolovral pe Kwdika yia
mAatdopua. Avt 'autou, ivat ypappéva €€ oAokApou otnv Java Kal EMoOUEVWG Elval
ave€aptnTeC amnod tnv mAatdpopua.



Tov AeképPplo tou 2008, n Sun Microsystems (o mpokatoxog tng Oracle)
kKukAodopnaoe to mAaiolo mou Baciletal oe CSS / FXML, To omoio okOmeuE va ival o
Sladoyocg Tou Swing, mou ovopaletal JavaFX.

Mo apaLPETLK ELKOVA TWV LOXUPWV KAACGEWV TIOU QTTELKOVITEL TIC OXEOTELG TIOU
UTApYOoUV OTO project :

ChessBoard

Players = Board = Pleces

Moves
Miniianx

Mo CUYKEKPLUEVA OL OXECELG avVaL TIAKETO Tou Board pe ta Tiles:
Mou avamaplota Ta WoLaltepa XOPAKTNPLOTIKA KOL TNV OXECN TOU €XEL UE Ta 64 Tiles

Builder

BoardUtils = Board 1 o = Tite

OccupiedTile = EmptyTile

H oxéon tou Board pe tig¢ Moves :

To Board eivat urtevBuvo va yvwpilel TL TUTIOC KIVHAOELG EYLVE OTNV OKAKLEPO KOL ATTO
TIOLOV TTALiXTN KO TIOLO0 KOUUATL PETOKIVNOE TIapakATw n Moves Ba kpilvel av auth n
Kivnon elvat StaBéowun kat pmopel va mpaypotomownBel. e kabe mepimtwon
StaodaAiletal n opoAn Sie€aywyn NG Kivnong akopa KoL av eival pa okpaia
neplmTwon.

i

MoveFactory = Nuliiiove

T

Attackhove Move

B MejorAttackiove = Majortlove

Pawnhlove = PawnPromotion = Castlehove

FawnEnPassantAtiackliove




Board pe Pieces

Board

Pieces

PieceType

N

Pawn = Knight = Bishop Rook

Queen

Board pe Player:

Board

- MoveTransition - Player

MoveStatus

h 4
A

BiackPiayer WhitePlayer

MeBobdoAoyia yLa To XTIoLHO TN EPaPOYNC KAl TtEpLypadr) KAACEWV

Tile (abstract)

#Integer tileCoordinate
-Map<integer, EmptyTile> EMPTY_TILES_CASHE

+boolean isTileOccupied()
+Piece getPiece()

+Integer getTileCoordinate()
+String toString()

tileCoordinate : Zuvtetaypéveg TOU TETPAYWVOU
EMPTY_TILES_CASHE : O xAdptng HE TO KEVA TETpAYWVA




EmptyTile

+boolean isTileOccupied()
+Piece getPiece()
+String toString()

OccupiedTile

-Piece pieceOnTile

+boolean isTileOccupied()
+Piece getPiece()
+String toString()

pieceOnTile : O tUMOG TOU TOVIOU TAVW OTO TETPAYwWVO (ITpatiwtng , Immog ,
Aflwpatikog, Mupyog, BaoiAlooa, BaoAlag.)

Alliance (enumaration)

+WHITE
+BLACK

+ int getDirection()

+ int getOppositeDirection()

+ boolean isWhite()

+ boolean isBlack()

+ boolean isPawnPromotionSquare(int position)
+ Player choosePlayer(WhitePlayer whitePlayer, BlackPlayer blackPlayer)
+ int pawnBonus(int position)

+int knightBonus(int position)

+int bishopBonus(int position)

+int queenBonus(int position)

+int kingBonus(int position)

AvamapLotd Ta TETPAYWVA TIG OKAKLEPAG,

yla kaBe Tile yvwplloupe TNV CUVTETAYUEVN TOU KOL EXOUUE €val

HashMap mou amnoteleite amno Integer kat éva EmptyTile yla tnv apxnkomoinon twv
64 EmtyTile. To kB¢ Tile yvwpilel av eivat EmptyTile cuvenwg Sev €xeL kamolo Piece
Tavw Tou N av eivatl OccupiedTile mou to omoio €xel €va Piece otnv cuvteTayuévn
TOU.




Board

-List<Tile>

-Collection<Piece> whitePieces
-Collection<Piece> blackPieces
-Int20bjectMap<Piece> boardConfig
-WhitePlayer whitePlayer
-BlackPlayer blackPlayer

-Player currentPlayer

-Move transitionMove

-Pawn enPassantPawn

+Player whitePlayer()

+Player blackPlayer()

+Pawn getEnPassantPawn()

+Player getCurrentPlayer()

+Collection<Piece> getBlackPieces()

+Collection<Piece> getWhitePieces()

+Piece getPiece(int coordinate)

+Move getTransitionMove()

+lterable<Piece> getAllPieces()
+Collection<Move>calculateLegalMoves(Collection<Piece> pieces)
+Collection<Piece>calculateActivePieces(List<Tile> gameBoard, Alliance alliance)
+Tile getTile(int tileCoordinate)

+List<Tile> createGameBoard(Builder builder)

+Board createStandardBoard()

+Iterable<Move> getAllLegalMove()

gameBoard : To TapmAo Tng moptidag.
whitePieces : Mia Alota pe ta AgUka movia.
blackPieces : Mia Alota pe Ta pauvpa movia
whitePlayer : Aéukog maiyxtng

blackPlayer : Mdupog maixtng
currentPlayer : KaBopileL Tnv ospd
transitionMove : Kivnon tou xprotn

Board (taumnAo) To omoio amnoteAeite ano e€nvra técoepa Tile (tetpaywva) (keva),
elvat urmtevBuvo va Balel ta ovia ota Tile (tetpaywva) kat apou TomoBetnBouv
OUTOHOTOG YVWPIEL Tola TETpAYWVA Elval amooXoAnUéva Kal Pe Ttota ovia. Na
UTtoAOYLOEL TO EVEPYA TILOVLA KL VLA TOUG SUO TTALXTEG KOl aVTioTOoLXO VOl UTTOAOYIOEL
KOLL TLG ETUTPENMTEG KIVAOELG TIOU lval SLaOECIUEG O€ EKEIVO TO OTLYULOTUTIO KAl VL
SWOEL TNV OELPA OTOV TALLXTN TIOU €lval va KAVEL Kivnon.




BoardUrtils

+List<> FIRST_COLUM

+List<> SECOND_COLUMN
+List<> THIRD_COLUMN

+List<> FOURTH_COLUMN
+List<> FIFTH_COLUMN

+List<> SIXTH_COLUMN

+List<> SEVENTH_COLUMN
+List<> EIGHTH_COLUMN
+List<> FIRST_ROW

+List<> SECOND_ROW
+List<>THIRD_ROW

+List<> FOURTH_ROW

+List<> FIFTH_ROW

+List<> SIXTH_ROW

+List<> SEVENTH_ROW

+List<> EIGHTH_ROW
+Map<String,Integer> POSITION_TO_COORDINATE
+final int NUM_TILES

+final int NUM_TILES_PER_ROW
+final int START_TILE_INDEX

+List<> initColumn(int columnNumber)

+List<> initRow(int rowNumber)

+Map<String, Integer> initializePositionToCoordinateMap()
+ boolean isThreatenedBoardimmediate(Board board)
+boolean kingThreat(Move move)

+int getCoordinateAtPosition(String position)

+boolean isEndGame(Board board)

ALOTOL LE TNG YPOUUES KAL TIG OTNAEG TNG OKAKLEPOLC

Builder

+ Int20bjectMap<Piece> boardConfig
+Alliance nextMoveMaker

+Pawn enPassantPawn

+Move transitionMove

+Builder setPiece(Piece piece)

+Builder setMoveMaker(Alliance nextMoveMaker)
+void setEnPassantPawn(Pawn enPassantPawn)
+Builder setMoveTransition(final Move transitionMove)




Move (abstract)

#Board board

#Piece movedPiece

#int destinationCoordinate
#boolean isFirstMove
+Move NULL_MOVE

+Board getBoard()

+int getCurrentCoordinate()
+int getDestinationCoordinate()
+Piece getMovedPiece()
+boolean isAttack()

+boolean isCastlingMove()
+Piece getAttackedPiece()
+Board execute()

+Board undo()

board : TO OTIYULOTUTIO TNG OKAKLEPQG .

movedPiece : To mLOVL Tou Ba KLvnBel.

destinationCoordinate : 0 mPoOOPLOKOG TNG Kivnong.

isFirstMove : Av glval n mpwtn Kivnon evog mioviou - Upyou - BactAld
NULL_MOVE

MajorMove

AttackMove

+Piece attackedPiece

+boolean isAttack()
+Piece getAttackedPiece()
+String toString()

PawnMove

+Boolean equals(Object o)

PawnAttackMove

+String toString()

MajorAttackMove




+String toString()

PawnEnPassantAttackMove

+String toString()
+Board execute()
+Board undo()

PawnPromotion

+promotionMove
+Pawn promotedPawn

+String toString()

+Board execute()

+ boolean isAttack()
+Piece getAttackedPiece()

PawnJump

+String toString()
+Board execute()

CastleMove

#Rook castleRook
#int castleRookStart
#int castleRookDestination

+Rook getCastleRook()
+boolean isCastlingMove()
+Board execute()

KingSideCastle

+Boolean equals(Object o)

QueenSideCastle

+Boolean equals(Object o)

NullMove

+getCurrentCoordinate()
+Board execute()

MoveFactory

-Move NULL_MOVE




+ Move createMove(Board board, int currentCoordinate , int destinationCoodinate)
+Move getNullMove()

Move (KLVr|O€LG) amOTEAELTE QIO TO TAUTIAG WOTE VA YVwpLTEL Lo TLovL Ba KvnBetl
kal ou Ba kataAnéel va Bpiokete émetta and tnv kivnon mou Ba yivel.

‘ExoupE TNV amAn kivnon va avamtuéw éva MoVl elte av umtdpxel n Suvatotnta va
QLYHAAWTIOW KAToLo £XOpLkd KABWG UTIAPXOUV OL KAVOVEG yLa To Pawn (riiovi) ,
enPassnt, avaBaduion (promotion) kot SUTAG dvolypa. TEAOC UAOTIOLEITAL TO POKE.

Piece (abstract)

#Integer piecePosition
#Alliance pieceAlliance
#Boolean isFirstMove

#PieceType pieceType

+Integer getPiecePosition()

+Alliance getPieceAlliance()

+Boolean isFirstMove()

+PieceType getPieceType()

+Integer getPieceValue()

+Collection<Move> calculateLegalMoves(Board board)
+Piece movePiece(Move move)

piecePosition : B€on oTtnVv oKaKLEPA TOU TILOVLOU
pieceAlliance : pe mola cuppayia eivoat Aormpa/Mavpa
isFirstMove : av eival n mpwtn kivnon tou

pieceType : 0 TUTIOG TOU KOUUATIOU

PieceType (enum)

-String pieceName;
-Integer pieceValue;

+Boolean equals(Object o)
+PAWN("P",100)
+KNIGHT("N",320)
+BISHOP("B",350)
+ROOK("R",500)
+QUEEN("Q",900)
+KING("K",20000)

+String toString()

+Integer getPieceValue()




Pawn

-Integer[] CANDIDATE_MOVE_COORDINATES

+String toString()

+Collection<Move> calculateLegalMoves(Board board)
+Pawn movePiece(Move move)

+Piece getPromotionPiece()

+Integer locationBonus()

Knight

-Integer[] CANDIDATE_MOVE_COORDINATES

+String toString()

+Collection<Move> calculateLegalMoves(Board board)

+Knight movePiece(Move move)

+Boolean isFirstColumnExlcusion(int currentPosition,int candidateOffset)
+Boolean isSecondColumnExIcusion(int currentPosition,int candidateOffset)
+Boolean isSevethColumnExlcusion(int currentPosition,int candidateOffset)
+Boolean isEighthColumnExlcusion(int currentPosition, int candidateOffset)
+Integer locationBonus()

Bishop

-Integer[] CANDIDATE_MOVE_COORDINATES

+String toString()

+Collection<Move> calculateLegalMoves(Board board)

+Bishop movePiece(Move move)

+Boolean isFirstColumnExlcusion(int currentPosition,int candidateOffset)
+Boolean isEighthColumnExIcusion(int currentPosition, int candidateOffset)
+Integer locationBonus()

Rook

-Integer[] CANDIDATE_MOVE_COORDINATES

+String toString()

+Collection<Move> calculateLegalMoves(Board board)

+Rook movePiece(Move move)

+Boolean isFirstColumnExclusion(int currentPosition,int candidateOffset)
+Boolean isEighthColumnExlcusion(int currentPosition, int candidateOffset)
+Integer locationBonus()

Queen

-Integer[] CANDIDATE_MOVE_COORDINATES

+String toString()

+Collection<Move> calculateLegalMoves(Board board)

+Queen movePiece(Move move)

+Boolean isFirstColumnExclusion(int currentPosition,int candidateOffset)
+Boolean isEighthColumnExIcusion(int currentPosition,int candidateOffset)
+Integer locationBonus()




King

-Integer[] CANDIDATE_MOVE_COORDINATES
-Boolean kingSideCastleCapable

-Boolean queenSideCastleCapable

-Boolean isCastled

+String toString()

+Collection<Move> calculateLegalMoves(Board board)

+Boolean isCastled()

+Boolean isKingSideCastleCapable()

+Boolean isQueenSideCastleCapable()

+Boolean isFirstColumnExlcusion(int currentPosition, int candidateOffset)
+Boolean isEighthColumnExIcusion(int currentPosition, int candidateOffset)
+King movePiece(Move move)

+Integer locationBonus()

Pieces (ruovia) kabe movL yvwpilel Tt tumou eival (Pawn, Rook , Knight, Bishop,
Queen, King). e Tia B€0n €ival 0To TAUMAG, TO XPWHA TOU KAL AV €lval N PwTn
KLvnon Tou €xeL KAVEL 0To TatyvidL koL Tnv agla Tou.

Pawn (miovi) €xel pia ALoTal UE TLG KLV OELG TIOU UMOPEL VAl KAVEL OTO TAUTIAO
opLOVTLa KATA £va N Staywvia OTav TPOKELTAL VO OLXUAAWTLOTEL AAAO TLOVL. Omwg
TO A €lval n MPWTN TOU Kivnon va KAVeL Eva SUTAG Avolyua oTa TETPAywWVA , TNV
arAn Kivnon éva TeTpaywvo, enibeon dlaywvia edv umtdpxel aAlo Piece kat gival
TOU aVTIOETOU XpWwHATOC, To en passant (To TLOVL TTOU UMOPEL VA UXUOAWTLOTEL Ao
€XOPLKO TILOVL av KLVNBEeL KaTd £éva TETPAYWVO Uopel va cUMNGBEL e Tov 16Lo
TPOTO av KvnBel U0 TeETpAywva OTWE av BPLOKOTAV OTO EVELAETO TETPAYWVO) KOl
TENOG OTav £va TILOVL GTACEL OTO TETPAYwWVO avaBabuioeslg mou pmopel va yivel
Queen - Rook - Bishop - Knight.

Knight (imrog) €xel pa AloTa e TIG KIVAOELG TIOU UTTOPEL VOl KAVEL OTO TAUTAG oav
€va kedpalato yapa (duo pumpootd Kot Eva aplotepd - §€€La) o€ omola katevBuvon
B€AeL KOBWG XL KAl TNV LOLALTEPOTNTA UETALY TWV AAAWYV TILOVIWY VA UTIOPEL va
ayvoel Ta eumoddia mou eivat yupw Tou.

Bishop (a€lwpatikog) €xel pla AloTa e TIG KIVAOELG TTIOU UIMOPEL VO KAVEL OTO TAUTAS
Sloywvla 0TO XPWHO TOU TETPAYWVOU TIOU apXLKOTIOLE(TAL.

Rook (mUpyog) €xel pia AloTal E TLG KIVAOELG TTIOU UIMOPEL VAL KAVEL OTO TOUTIAO
oplZovtia f KABeTA oTNV OTUAN - YPA UK TToU BplokeTal

Queen (BaociAlooa) €xel pia AloTa LE TLG KIVAOELG TIOU UIOPEL VOl KAVEL OTO TAUTTIAO
TIOU OTNV ouoLa €wval evag ouvdlaopog evog Bishop (aélopatikou) kat evog Rook
(mupyou).

King (BaotALldg) €xel pLa AloTa e TIG KIVAOELG TIOU UTTOPEL vaL KAVEL OTO TAUITAG TIOU
elvat oav va €xoupe pla Queen (BaciAlooa) mou Umopel va KIVeital o€ OAEG TLG
KATEUVAOELG ATTAOG KOTA VOl TETPAYWVO.




Player (abstract)

#Board board

#King playerKing
#CollectioncMove> legalMoves
#Boolean isInCheck

#Collection<Move>calculateAttacksOnTile(int,piecePosition,Collection<Move>moves
)
-King establishKing()

+Boolean isMovelegal(Move move)

+Boolean isInCheck()

+Boolean isInCheckMate()

+Boolean isInStalemate()

+Boolean isKingSideCastleCapable()

+Boolean isQueenCastleCapable()

#Boolean hasEscapesMoves()

+Boolean isCastled()

+MoveTransition makeMove(Move move)

+MoveTransition unMakeMove(Move move)

+Collection<Piece> getActivePieces()

+Alliance getAlliance()

+Player getOpponent()
+Collection<Move>calculateKingCastles(Collection<Move>playerLegals,
Collection<Move> opponentsLegals)

board : H okakiépa yla va yivel avadopd.

playerKing : mpénel va yvwpilw av unmtapxel o BaotlAlag tou kaBe xprotn
legalMoves : EUpPOC EMTPEMTWY KIVHOEWV

isinCheck : av Bploketal o BactALdg UTIO KAToLA ATEAN

WhitePlayer

+Collection<Piece> getActivePieces()

+Alliance getAlliance()

+Player getOpponent()

+Collection<Move> calculateKingCastles(Collection<Move>playerLegals,
Collection<Move> opponentsLegals)

BlackPlayer

+Collection<Piece> getActivePieces()

+Alliance getAlliance()

+Player getOpponent()

+Collection<Move> calculateKingCastles(Collection<Move>playerLegals,
Collection<Move> opponentsLegals)




MNa toug Player (maixteg) kABe malyTelg yvwplleL TIC EMUTPEMTEC TOUG KLVIOELG, £XOUV
AUEON oxéon e To Board (TaUmAOG) KOl 0VaYKOOTLIKA TPETEL VAL UTIAPXEL Evag King
(BaolAlag ) oto matyvidt kat va unv Bplokete og oay ) pouad (check, To avadépoupue
otav o avtimaAog BacAdg Bplokete uTo amnelel). KaBe maixtng €xet Sikaiwpa povo
yla jia Kivnon mou auth pnopet va BewpnBel wg €ykupn (Done), pun €ykupn
(ILLEGAL_MOVE), eite va tov adnoet o€ poud (LEAVES_PLAYER _IN_CHECK). 2 kaBe
TEPUMTWON TO CUOTNUA AVTIUETWIEL TIG KLV OELG SLadOPETIKA OTNV TIEPIMTWON TOU
Done tnv ektelel, otnv ILLEGAL_MOVE ToV MapamnéuneL va Eova KAVEL KAmoLa
Kivnon kat otnv LEAVES_PLAYER_IN_CHECK tov avaykalel va LETAKLVOEL TOV
Bac\Ld Tou ite va UTTAOKAPEL TNV eMiBeon He Eva GANO TILOVL. AKOpa yvwpilel av
Bplokete og poud , pat n adlé€odo (stalemate) , pe tnv A£EN poud EVVOOUUE OTL €Vag
BaoAlag Bploketal uTO TNV AMELAN EMIBE0NC KAL TAUTOXPOVO £XEL KATIOLO TETPAYWVO
SLapUYELC N KATIOLO TILOVL UTTOPEL VAL UTTAOKAPEL TNV ATELAN, LOT OVOUAL{OUUE OTAV O
BaoAlag SExetat amelAr Kot Sev €XeL KATIOLO TETPAYWVO SladuyEC AAAO OUTE KATIOLO
TIOVL UTTOPEL val UTTAOKAPEL TNV amelAn kal adlé€odo (stalemate) dtav €vag BaotAlag
Sev S€xetal kAmoLla apeon amelhr AAAA TAUTOXPA O Ttaixtng Sev XEL KATTOLO £YKUPN
Kivnon va ektéAeon. Mmopel va eKTEAECEL UIKPO POKE TOU BPLOKETE ATIO TNV PEPLA
TOU BOOIALA LOVO KOl LoVO av 0 BactAld Sev €xel KAVEL KATtoLa Kivnon to i6lo loyveL
KOLL YLOL TOV QVTLOTOLXO TTUPYO KOlL TOL TETPAYWVA TIOU (VAL AVALESA OE TTUPYO KoL
Bao\la penel va eivat SltabEatpa wote va yivel aAdayn TETPAYWVWY OVAUECO O€
BaaoAla katl mupyo “O-0-0" kat dev SEXETAL KATIOLA AUECT ATIELAN OO TOV AVTIMAAO
oTa TETPAYWVA TTOU Ba tpaypaTonolnOel To poKE 1} TO HEYAAO POKE ATIO TNV PEPLA
™¢ BaciAlooag.

MoveTransition

-Board fromBoard
-Board transitionBoard
-Move move
-MoveStatus moveStatus

+ Board getFromBoard()
+MoveStatus getMoveStatus()
+Board getTransitionBoard()

Board fromBoard : amod tnv oKaKlEPA TIOU €XW TO OTLYULOTUTIO
Board transitionBoard : To emouevo oTypotumo Baon Tng Kivnong
move : H kivnon ermAéxtnke

moveStatus : n kataotaon tTng Kivnong

MoveStatus

DONE, ILLEGAL_MOVE, LEAVES_PLAYER_IN_CHECK




MinMax

-BoardEvaluator boardEvaluator
-int searchDepth
-BoardEvaluator evaluator

-long boardsEvaluated

-long executionTime

+Move execute(Board board) : bestMove
+Boolean isEndGameScenario(Board board)
+int min(Board board, int depth)

+int max(Board board, int depth)

StandarBoardEvaluator

-int CHECK_MATE_BONUS

-int CHECK_BONUS

-int DEPTH_BONUS

-int CASTLE_BONUS

-int TWO_BISHOPS_BONUS

-int MOBILITY_MULTIPLIER

-int ATTACK_MULTIPLIER
-StandarBoardEvaluator INSTANCE

+int evaluate(Board board, int depth)
+String evaluationDetails(Board board, int depth)
+int scorePlayer(Player player, int depth)
+int attacks(Player player)

+int pieceEvaluations(Player player)

+int mobility(Player player)

+int mobilityRatio(Player player)

+int kingThreats( Player player, int depth)
+int check(Player player)

+int castle(Player player)

+int kingSafety(Player player)

+int pieceValue(Player player)

+int checkMate(Player player, int depth)
+int depthBonus(int depth)

<<BoardEvaluator>>

int evaluate(Board board, int depth)

<< MoveStrategy>>

Long getNumBoardsEvaluated()
Move execute(Board board)




Game

#PGNGameTags tags
#List<String> moves
#String winner

+List<String> getMoves()
+String getWinner()
+String calculateWinner(String gameOutcome)

FenUtilities

+Board createGameFromFEN(String fenString)

+String createFENFromGame(Board board)

+String randomGenaratorGame(Board board)

+Board parseFEN(final String fenString)

+Alliance moveMaker(String moveMakerString)
+boolean whiteKingSideCastle(String fenCastleString)
+boolean whiteQueenSideCastle(String fenCastleString)
+boolean blackKingSideCastle(String fenCastleString)
+boolean blackQueenSideCastle(final String fenCastleString)
+String calculateCastleText(Board board)

+String calculateEnPassantSquare(Board board)

+String calculateBoardText(Board board)

+ String calculateCurrentPlayerText(Board board)

InvalidGame

+String malformedGameText

+boolean isValid()

PGNGameTags

-Map<String,String> gameTags

+PGNGameTags(TagsBuilder builder)

TagsBuilder

+Map<String,String> gameTags

+TagsBuilder addTag(String tagKey, String tagValue)
+PGNGameTags build()




PGNUTtilities

+writeGameToPGNFile(File pgnFile,MoveLog movelog, Player player, Board board)
-String calculateEventString()

-String calculateDateString()

-String calculatePlyCountString(MovelLog movelog)

-String calculatePlyCountString(MovelLog movelog)

-String calculateResult(final MovelLog movelog, final Board board)

H FenUtilities oe cuvepyaoia tou PGNUtilities pag divel tnv duvatotnta péow tng
mAaTHOPUAC VO SNULOUPYNCOULE OE OTolo otyplotuno BéAloupe éva Fen To omoio
elval emefepyacipo kat ano aAla cuothpata - TAATPOpUeS. AKOUO Umopel var AaBet
oo KAToLo e€waouotnuiko éva FEN kal va to edpapuooel otnv okaklEpa epooov
Tiépaon Tov €Aeyxo eykupotntag tou FEN mou Slabétel. Yrapyel kat n popdr tou
PGN mou otnv ouaia glval pla oupd e KIVAOELG TIOU OMOTUTIWVETOL o€ éva text file
emniong unopei va to AdPeL Kamolo AAAO cUCTNUA KOl Va To enegepyaotr). Mépa ano
TLG KIVAOELG OMOTUTIWVETOL TO Event, oL TTAXTEG TTOU CUUHETELXAV, TTOOEG KLV OELG
€ywayv otnv naptida, N NUEpOUNVia TOU alXTNKE N MOPTLOA KAL TO AMOTEAECUA
QuTNG.

Table

-JFrame gameFrame
-GameHistoryPanel gameHistoryPanel
-TakenPiecesPanel takenPiecePanel
-BoardPanel boardPanel

-Movelog movelog

-GameSetup gameSetup

-Board chessBoard

-DebugPanel debugPanel

-Piece sourceTile

-Piece humanMovedPiece
-BoardDirection boardDirection
-Move computerMove

-boolean highLightLegalMoves

+JMenuBar createTableMenuBar()
+void center(final JFrame frame)
+JMenu createFileMenu()
+JMenultem openFEN()
+JMenultem saveToPGN()
+JMenultem createChess960()
+JMenultem exitMenultem()
+JButton resignButton()

+JButton drawButton()

+JMenu createPreferencesMenu()




+flipBoardMenultem()

+JCheckBoxMenultem legalMoveHighlightCheckBox()
+JMenultem resetMenultem()

+JMenultem legalMovesMenultem()
+JMenultem undoMoveMenultem()
+JMenultem setupGameMenultem()
+JMenultem evaluateBoardMenultem()
+JMenultem escapeAnalysis()

+String playerinfo()

+void undoAllMoves()

+void undolLastMove()

+void updateGameBoard(Board board)

+void updateComputerMove(Move move)

+void setupUpdate(GameSetup gameSetup)
+void moveMadeUpdate(PlayerType playerType)

TableGameAlWatcher

+void update(Observable o, Object arg)
+boolean isKingPat()

+boolean isKingKnightPat()

+boolean isKingBishopPat()
+GameHistoryPanel getGameHistoryPanel()
+TakenPiecesPanel getTakenPiecesPanel()
+DebugPanel getDebugPanel()
+DebugPanel getDebugPanel()

PlayerType (enum)

HUMAN,
COMPUTER

AlIThinkTank

#Move dolnBackground()
+void done()

BoardDirection (enum)

NORMAL,
FLIPPED

traverse(List<TilePanel> boardTiles)
BoardDirection opposite()

BoardPanel

+List<TilePanel> boardTiles

+BoardPanel()




+void drawBoard(final Board board)
+void setTileDarkColor(Board board,Color darkColor)
+void setTileLightColor( Board board,Color lightColor)

Movelog

+List<Move> moves

+List<Move> getMoves()

+void addMove(Move move)

+int size()

+void clear()

+Move removeMove(int index)
+boolean removeMove(Move move)

TilePanel

-int tileld

+TilePanel()

+void drawTile(Board board)

+void setLightTileColor(Color color)

+void setDarkTileColor(Color color)

+void highlightTileBorder(Board board)

+void highlightAlMove()

+void assignTilePiecelcon(Board board)

+void highlightLegals(Board board)
+Collection<Move> piecelLegalMoves(Board board)
+void assignTileColor()

DebugPanel

-JTextArea jTextArea

+DebugPanel()
+void redo()
void update(Observable obs, Object obj)

GameHistoryPanel

-DataModel model
-JScrollPane scrollPane

+GameHistoryPanel()
+redo(Board board, MovelLog moveHistory)
+String calculateCheckAndCheckMateHash(Board board)

DataModel

-List<Row> values
final String[] NAMES = {"White","Black"}

+DataModel()

+void clear()

+int getRowCount()

+Object getValueAt(final int row, final int column)




+void setValueAt(Object aValue, int row , int column)
+Class<?> getColumnClass(int column)
+String getColumnName(int column)

Row

+String whiteMove
+String blackMove

+Row()

+String getWhiteMove()

+String getBlackMove()

+void setWhiteMove(String move)
void setBlackMove(String move)

GameSetup

-PlayerType whitePlayerType
-PlayerType blackPlayerType

-JSpinner searchDepthSpinner

-String HUMAN_TEXT = "Human"
-String COMPUTER_TEXT = "Computer"

+GameSetup()

+boolean isAlPlayer(Player player)

+PlayerType getWhitePlayerType()

+PlayerType getBlackPlayerType()

+JSpinner addLabeledSpinner(Container c, String label, SpinnerModel model)
+int getSearchDepth()

TakenPiecesPanel

-JPanel northPanel
-JPanel southPanel

+TakenPiecesPanel()
+void redo(MovelLog movelog)

AlyoplBpog MinMax

O Minimax eival éva ido¢ aAyopiBuou backtracking mou xpnotpomnoteitat otn A
anodAacewv Kal otn Bewpia tou game theory yla va Bpet tn BEATIOTN Kivnon yla
€vayv MaiKTn, He TNV npoinobeon 6tL o avtimaAog oag nailel emiong Pe Tov KAAUTEPO
TPOTO. XpNOLUOTOLELTAL EVPEWC O Ttayvidla ou Bacilovtal oe U0 MAIKTEG OTIWG
TO OKQKL.

Ztov Minimax ol U0 maikteg ovopdlovtal PEYLOTOMOLNTHG Kal EAaxlotomnolntnc. O
HEYLOTOTIONTAG poomabel va mapel tnv uPnAotepn duvartr Babuoloyia, evw o
e\ayLoTomontng mpoomabel va KAVEL TO avtiBeTOo KoL va TIAPEL TN XOUNAOTEPN
Sduvatn Babuoloyia.




KaBe kataotaon oTLyLOTUTIOU €XEL LA TLUA TIOU OXETIETOL UE QUTAV. Z€ [La
S5eb0oUEVn KATAOTOON EAQV O HEYLOTOTOLNTAG EXEL TO TAVW XEPL TOTE, TO OKOP TOU
niivaka Ba £xeL TNV TAON va lval kamota BeTikn Tur. Eav o eAaylotomolntng £XeL To
TIAVW X€PL OE AUTAV TNV KATAOTOON TOU TtivaKka TOTE Ba £XEL TNV TAON VA EXEL KATIOLAL
QPVNTIKN TLUA. OL TIHEG Tou Ttivaka uTtoAoyi{ovtal amo OpLOUEVES EUPETIKEC TTIOU
elval povadikeg yla kaBe Tumo malyvidlou.

Weubokwdikag

function minimax(node, depth, maximizingPlayer) is
if depth = 0 or node is a terminal node then
return the heuristic value of node
if maximizingPlayer then
value := —oo
for each child of node do
value := max(value, minimax(child, depth — 1, FALSE))
return value
else (* minimizing player *)
value := +oo
for each child of node do
value := min(value, minimax(child, depth — 1, TRUE))
return value

0 (max) @v\

1 (min) -10 -7
_______________ = N N
2 (max) @ @
777777777 L= (1/;'/‘\(1
3 (min) 10 5 -10 5 M EE

Minimax on a two-person game tree of 4 plies

Current state
A of the game
- Players potential
moves (pliss)
Mesxt potential
game states
Opponent’s potential
moves (re—plies)
Mext potential
et - >— ~— _ N game states
J/ N | / Player's potential

/ \ mowves (re-plies)

Mext potential
game states

Opponent’s potential
moves (re—plies)

Last potential game
states considered

wisiting Candidate
—_— Visited — Discarded

Evaluating . Approved




MePUTTWOELG XPrioNG €VOG actor

210 cuoTnua N emAoyn TNG KAAUTEPNG Kivnong yla Ta AeUKa ewval pe Bacn tnv
HEYOAUTEPN TLUA TIOU Ba Swaoel 0 adyopLlBuog e Tnv Alota twv Stabéatpwy
KLVIOEWV KAl QVTLOTOLYa Yo Ta poupa N UKpoTepn T H Alota mpokUMTeL amo Tig
SL0O£0LEC KIVAOELG TTOU £XEL 0 KABE TalTNG KoL N TN Byaivel and To KOOTOG ToU
KAOE KOUUATIOU 08 CUVOUAOUO He To TARBOG TwV Kvroswv mou €xeL. Ta Bapu eivatl
otaBepd kat dev umoAoyiletal KopLd LETABOAN.

NELTOUPYLEG EdAPUOYNG OE XPROTN

‘Evag actor pmopel péoo tng epappoyng va :

Ao to pevou “File” kat to kouprni “Load FEN File” va poptwoel kamoto fen wote va
gekvnoel n maptida ano to onueio mou unodelkvuel To fen.

Noa amoBrikeuon TNV MopTida o€ OMoLo OTLYULOTUTIO TNG BPloKeTal amd To KOUTTL
“Save Game”.

Na Snuoupynoet pia maptida tumou chess960 ano to kouunti “Chess960”.

Kat amo to kouprni “Exit” va kKAeiosL tnv edpapuoyn.

Ano tnv eUtepn KaptéAa Tou pevoul “Preferences” umopet va:

FuplOEL TNV OKAKLEPA WOTE UIMPOCTA TOU VA EXEL TA LOUPA TILOVLA ATTO TO KOU UTTL
“Flip Board”.

Mmopel va evepyomoinon TLg EMITPETOUEVEG KIVAOELG TTOU SLoBETEL KAOE TILOVL
edooov 1o eMAEEeL MpwWTA, Ao To kKouunt “Highlight Legal Moves”.

Kat va aA\dagel xwpd ota TETpAywva TG okaklépag “choose colors”.

Ao TV tpitn KopTEAQ TOU pevou “Option” umopei va :

Zekwnoel pla véa maptida amno to “New Game”.

Na 8eL TV TPEXOV KATAOTAON TOU TIALXVLOLOU KOl TIOOEC ETUTPEMTES KV OELG
UTIAPXOUV artd TOUG MAXTEG Kol 0To TEAOG €va Fen amd to “Current State”.

Na mapet pia kivnon miow ano to “Undo”.

Mropel va naiéel pia maptida e Tov uTtoAoyLoTr eite va BAAEL TOV UTTOAOYLOTH Va
TalgeL e Tov euToU Tou o€ £€L SladopeTika enineda pe 1o “Setup Game”.

Kat téAog va BAAEL TNV HNXovr va UTTOAOYLOEL LEPLKA OTATLOTIKA VLA TO TOLOG EXEL TO
TIAEOVEKTN A Ue To “Evaluate Board”

Jtatotika Kwdika



Application Metrics

# Logical lines of Code

141

0 (NotMyCode)
Estimated Dev Effort 34d

# Types

55

1 Projects

9 Packages

298 Methods

92 Fields

29 Source Files

119 Third-Party Elements

Comment
4.73%

70 Lines of Comment

Quality Gates summary

Debt
2.75% < Fail
& Wam
Rating . @ Poss
Debt 7h 31min
The technical-debt is incomplete because no
coverage data specified. Rules
" Critical
L Violated
Coverage ® ok
N/A because no coverage data specified
Issues
All
Method Complexity & Biocer
6 N
[l & Ciitical
1.76 Average
& High
Medium
A Low

Quality Gates

10
198

61

pplication Statistics ar

H-0

Summary of Rules or Queries with Error (syntax error, exception thrown, time-out)

Name

B Avoid packages dependency cycles

qQ

Group
Project Rules \ Architecture

Showing 1to 1 of 1 entries

w Rules can be checked live at
development-time, from within Visual
JArchitect. Online documentation.

Name
"I Avoid types too big

! Avcid types with too many methods

! Avoid types with too many fields

! Avoid methods potentially poorly commented

! Avoid types with poor cohesion

! Nested types should not be visible

1 Instance fields should begin with a lower character

! Methods name should begin with an lower character
! Avoid types with name too long

Y Avoid having different types with same name

Showing 1 to 10 of 10 entries

#

lines
Percentage
17 methods of
Comment
code
(LOC)
parseFEN(String) 0 53
execute(Board) 0 38
execute(Board) 9.09 40
testinvalidBoard() 0 33
execute(Board) 0 33
testAnotherGame() 0 30
testBlackburneShillinglvate() 0 30
testlLegalsivate() 0 28
testSevenMoveMate() 0 28
testBlackQueenSideCastle() 0 27
Table() 0 27

# lines of

comment

# Issues

Elements
type
type
type
methods
type
types
fields
method
type
type

Group

Project Rules \ Code Smell

Project Rules ' Code Smell

Project Rules \ Code Smell

Project Rules \ Code Smell

Project Rules \ Code Smell

Project Rules ' Object Oriented Design
Project Rules \ Naming Conventions
Project Rules \ Naming Conventions
Project Rules \ Naming Conventions

Project Rules \ Naming Conventions

Annual
nbLinesCfCodeNotCommented Debt

Interest
0 53 5min 16min
0 38 3min 48s 16min
4 36 3min 36s 9min
0 33  3min18s  16min
0 33 3min 18s 16min -
0 30 3min0s  16min
0 30 3min Os 16min
0 28  2min 48s 16min
0 28  2min 48s 16min +
0 27 2min 425 16min
0 27  2min42s  16min

Full Name

stamatis.chess pgn
(String)
stamatis.chess engil
AlphaBetaWithivlovi
)
stamatis.chess.engil
StockAlphaBeta. ext
stamatis.chess.engil
testinvalidBoard()
stamatis_chess engil
execute(Board)
TestCheckmate.test
TestCheckmate testl
0

TestCheckmate testl
TestCheckmate test!
TestCastling testBlai

stamatis.com.gui.Ta



Mapaptnpa Kwdika

H kAd&on mou avamaplotd thv okokiépa Board

public class Board {

private final List<Tile> gameBoard;

private final Collection<Piece> whitePieces;
private final Collection<Piece> blackPieces;
private final Int20bjectMap<Piece> boardConfig;
private final WhitePlayer whitePlayer;

private final BlackPlayer blackPlayer;

private final Player currentPlayer;

private final Move transitionMove;

private final Pawn enPassantPawn;

private Board(final Builder builder) {

this.gameBoard = createGameBoard(builder);

this.whitePieces = calculateActivePieces(this.gameBoard, Alliance. WHITE);
this.blackPieces = calculateActivePieces(this.gameBoard, Alliance.BLACK);
this.boardConfig = Int20bjectMaps.unmodifiable(builder.boardConfig);
this.enPassantPawn = builder.enPassantPawn;

final Collection<Move> whiteStandarLegalMoves = calculateLegalMoves(this.whitePieces);
final Collection<Move> blackStandarLegalMoves = calculateLegalMoves(this.blackPieces);

this.whitePlayer = new WhitePlayer(this, whiteStandarLegalMoves, blackStandarLegalMoves);
this.blackPlayer = new BlackPlayer(this, whiteStandarLegalMoves, blackStandarLegalMoves);

this.currentPlayer = builder.nextMoveMaker.choosePlayer(this.whitePlayer, this.blackPlayer);

this.transitionMove =  builder.transitionMove != null ? builder.transitionMove
Move.MoveFactory.getNullMove();

}

@Override

public String toString() {



final StringBuilder builder = new StringBuilder();
for (inti=0; i< BoardUtils.NUM_TILES; i++) {
final String tileText = this.gameBoard.get(i).toString();
builder.append(String.format("%3s", tileText));
if ((i + 1) % BoardUtils.NUM_TILES_PER_ROW == 0) {
builder.append("\n");
}
}
return builder.toString();

}

public Player whitePlayer() {
return this.whitePlayer;

}

public Player blackPlayer() {
return this.blackPlayer;

}

public Pawn getEnPassantPawn() {
return this.enPassantPawn;

}
/**

* Who's turn is.
*

* @return player

*/

public Player getCurrentPlayer() {
return this.currentPlayer;

}

public Collection<Piece> getBlackPieces() {
return this.blackPieces;

}

public Collection<Piece> getWhitePieces() {
return this.whitePieces;

}

public Piece getPiece(final int coordinate) {
return this.boardConfig.get(coordinate);

}//new

// its the move from player.

public Move getTransitionMove() {
return this.transitionMove;

¥/new

public Iterable<Piece> getAllPieces() {
return Iterables.unmodifiablelterable(lterables.concat(this.whitePieces, this.blackPieces));

}

private Collection<Move> calculateLegalMoves(final Collection<Piece> pieces) {
final List<Move> legalMoves = new ArrayList<>();

for (final Piece piece : pieces) {



legalMoves.addAll(piece.calculateLegalMoves(this));

}

return ImmutableList.copyOf(legalMoves);

}
/**

*

* @param gameBoard

* @param alliance

* @return Active pieces

*/

private static Collection<Piece> calculateActivePieces(final List<Tile> gameBoard, final Alliance
alliance) {

final List<Piece> activePieces = new ArrayList<>();

for (final Tile tile : gameBoard) {
if (tile.isTileOccupied()) {
final Piece piece = tile.getPiece();
if (piece.getPieceAlliance() == alliance) {
activePieces.add(piece);
}
}
}

return ImmutableList.copyOf(activePieces);

}

public Tile getTile(final int tileCoordinate) {
return gameBoard.get(tileCoordinate);

}

/**

* Create a Chess Board with 64 Tiles.

*

* @param builder

* @return List<Tiles>

*/

private static List<Tile> createGameBoard(final Builder builder) {
final Tile[] tiles = new Tile[BoardUtils.NUM_TILES];
for (inti=0; i < BoardUtils.NUM_TILES; i++) {

tiles[i] = Tile.createTile(i, builder.boardConfig.get(i));

}

return ImmutableList.copyOfitiles);

}

/**

* This the default board.

*

* @return

*/

public static Board createStandardBoard() {
final Builder builder = new Builder();
//Black pieces

builder.setPiece(new Rook(Alliance.BLACK, 0));
builder.setPiece(new Knight(Alliance.BLACK, 1));
builder.setPiece(new Bishop(Alliance.BLACK, 2));



builder.setPiece(new Queen(Alliance.BLACK, 3));
builder.setPiece(new King(Alliance.BLACK, 4, true, true));
builder.setPiece(new Bishop(Alliance.BLACK, 5));
builder.setPiece(new Knight(Alliance.BLACK, 6));
builder.setPiece(new Rook(Alliance.BLACK, 7));
builder.setPiece(new Pawn(Alliance.BLACK, 8));
builder.setPiece(new Pawn(Alliance.BLACK, 9));
builder.setPiece(new Pawn(Alliance.BLACK, 10));
builder.setPiece(new Pawn(Alliance.BLACK, 11));
builder.setPiece(new Pawn(Alliance.BLACK, 12));
builder.setPiece(new Pawn(Alliance.BLACK, 13));
builder.setPiece(new Pawn(Alliance.BLACK, 14));
builder.setPiece(new Pawn(Alliance.BLACK, 15));

//White pieces set Up

builder.setPiece(new Pawn(Alliance. WHITE, 48));
builder.setPiece(new Pawn(Alliance. WHITE, 49));
builder.setPiece(new Pawn(Alliance. WHITE, 50));
builder.setPiece(new Pawn(Alliance. WHITE, 51));
builder.setPiece(new Pawn(Alliance. WHITE, 52));
builder.setPiece(new Pawn(Alliance. WHITE, 53));
builder.setPiece(new Pawn(Alliance. WHITE, 54));
builder.setPiece(new Pawn(Alliance. WHITE, 55));
builder.setPiece(new Rook(Alliance.WHITE, 56));
builder.setPiece(new Knight(Alliance.WHITE, 57));
builder.setPiece(new Bishop(Alliance.WHITE, 58));
builder.setPiece(new Queen(Alliance. WHITE, 59));
builder.setPiece(new King(Alliance.WHITE, 60, true, true));
builder.setPiece(new Bishop(Alliance.WHITE, 61));
builder.setPiece(new Knight(Alliance.WHITE, 62));
builder.setPiece(new Rook(Alliance.WHITE, 63));

//white first move
builder.setMoveMaker(Alliance.WHITE);

return builder.build();
}

//get all legal moves
public Iterable<Move> getAllLegalMove() {
return Iterables.unmodifiablelterable(lterables.concat(this.whitePlayer.getLegalMoves(),
this.blackPlayer.getLegalMoves()));
}

/**

* Its a builder to store position and pieces to a Hash Map. example
* [0,King]

*/

public static class Builder {

Int20bjectMap<Piece> boardConfig;//new
// Map<Integer,Piece> boardConfig;
Alliance nextMoveMaker;

Pawn enPassantPawn;

Move transitionMove;//new

/* public Builder(){



this.boardConfig = new HashMap<>();
Y/
public Builder() {
this.boardConfig = new Int20bjectOpenHashMap<>(33, 1.0f);
Y/new

public Builder setPiece(final Piece piece) {
this.boardConfig.put(piece.getPiecePosition(), piece);
return this;

}

//somehow you have to initiate the first player.

public Builder setMoveMaker(final Alliance nextMoveMaker) {
this.nextMoveMaker = nextMoveMaker;
return this;

}

public Board build() {
return new Board(this);

}

public void setEnPassantPawn(Pawn enPassantPawn) {
this.enPassantPawn = enPassantPawn;

}

public Builder setMoveTransition(final Move transitionMove) {
this.transitionMove = transitionMove;
return this;

}

//new
}//Builder

}//Board

public enum BoardUtils {

INSTANCE;

public final List<Boolean> FIRST_COLUMN = initColumn(0);
public final List<Boolean> SECOND_COLUMN = initColumn(1);
public final List<Boolean> THIRD_COLUMN = initColumn(2);
public final List<Boolean> FOURTH_COLUMN = initColumn(3);
public final List<Boolean> FIFTH_COLUMN = initColumn(4);
public final List<Boolean> SIXTH_COLUMN = initColumn(5);
public final List<Boolean> SEVENTH_COLUMN = initColumn(6);
public final List<Boolean> EIGHTH_COLUMN = initColumn(7);
public final List<Boolean> FIRST_ROW = initRow(0);

public final List<Boolean> SECOND_ROW = initRow(8);

public final List<Boolean> THIRD_ROW = initRow(16);

public final List<Boolean> FOURTH_ROW = initRow(24);
public final List<Boolean> FIFTH_ROW = initRow(32);

public final List<Boolean> SIXTH_ROW = initRow(40);

public final List<Boolean> SEVENTH_ROW = initRow(48);
public final List<Boolean> EIGHTH_ROW = initRow(56);

public static final String[] ALGEBREIC_NOTATION = initializeAlgebreicNotation();



public static final Map<String, Integer> POSITION_TO_COORDINATE
initializePositionToCoordinateMap();

public static final int NUM_TILES = 64;
public static final int NUM_TILES_PER_ROW = §;
public static final int START_TILE_INDEX = 0O;

/* private static boolean[] initColumn(int columnNumber) {
final boolean([] column =new boolean[NUM_TILES];
do{
column[columnNumber]= true;
columnNumber += NUM_TILES_ROW;
} while(columnNumber < NUM_TILES);

return column;
Y/
private static List<Boolean> initColumn(int columnNumber) {
final Boolean[] column = new Boolean[NUM_TILES];
for (inti=0; i< column.length; i++) {
column([i] = false;
}
do {
column[columnNumber] = true;
columnNumber += NUM_TILES_PER_ROW;
} while (columnNumber < NUM_TILES);
return Collections.unmodifiableList(Arrays.asList((column)));

}

private static List<Boolean> initRow(int rowNumber) {
final Boolean[] row = new Boolean[NUM_TILES];
for (inti=0; i< row.length; i++) {
row(i] = false;
}
do {
row[rowNumber] = true;
rowNumber++;
} while (rowNumber % NUM_TILES_PER_ROW !=0);
return Collections.unmodifiableList(Arrays.asList(row));

}

private static Map<String, Integer> initializePositionToCoordinateMap() {
final Map<String, Integer> positionToCoordinate = new HashMap<>();
for (inti=START_TILE_INDEX; i < NUM_TILES; i++) {
positionToCoordinate.put(ALGEBREIC_NOTATIONTi], i);
}
return ImmutableMap.copyOf(positionToCoordinate);

}

private static String[] initializeAlgebreicNotation() {
return new String[l{
"a8", "b8", "c8", "d8", "e8", "f8", "g8", "h8",
"a7", "b7", "c7", "d7", "e7", "f7", "g7", "h7",
"a6", "b6", "c6", "d6", "e6", "f6", "g6", "h6",
"a5", "b5", "c5", "d5", "e5", "f5", "g5", "h5",
"a4", "b4", "c4", "d4", "ed", "f4", "ga", "h4",
"a3", "b3", "c3", "d3", "e3", "f3", "g3", "h3",
"a2", "b2", "c2", "d2", "e2", "f2", "g2", "h2",



"al”, llblll’ llclll’ lldlll’ llelll’ llflll’ llglll’ llhlll
b
}

public static boolean isThreatenedBoardimmediate(final Board board) {
return board.whitePlayer().isinCheck() | | board.blackPlayer().isinCheck();
}

public static boolean kingThreat(final Move move) {
final Board board = move.getBoard();
final MoveTransition transition = board.getCurrentPlayer().makeMove(move);
return transition.getTransitionBoard().getCurrentPlayer().isinCheck();

}

public static boolean isValidTileCoordinate(final int coordinate) {
return coordinate >= START_TILE_INDEX && coordinate < NUM_TILES;
}

public static int getCoordinateAtPosition(final String position) {
return POSITION_TO_COORDINATE.get(position);
}

public static String getPositionAtCoordinate(final int coordinate) {
return ALGEBREIC_NOTATION[coordinate];

}

public static int mvvlva(final Move move) {
final Piece movingPiece = move.getMovedPiece();
if (move.isAttack()) {
final Piece attackedPiece = move.getAttackedPiece();
return (attackedPiece.getPieceValue() - movingPiece.getPieceValue()
Piece.PieceType.KING.getPieceValue()) * 100;
}
return Piece.PieceType.KING.getPieceValue() - movingPiece.getPieceValue();

}/new

public static List<Move> lastNMoves(final Board board, int N) {
final List<Move> moveHistory = new ArrayList<>();
Move currentMove = board.getTransitionMove();
inti=0;
while (currentMove != MoveFactory.getNullMove() && i< N) {
moveHistory.add(currentMove);
currentMove = currentMove.getBoard().getTransitionMove();
i++;
}
return Collections.unmodifiableList(moveHistory);
}//NEW

public static boolean isEndGame(final Board board) {
return board.getCurrentPlayer().isinCheckMate()

| | board.getCurrentPlayer().isinStalemate();

}
}//BoardUtils

H kA&on pe OAEG TIC KIVAOELG TOU TtauyvidLlou



public abstract class Move {

protected final Board board;

protected final Piece movedPiece;
protected final int destinationCoordinate;
protected final boolean isFirstMove;

public static final Move NULL_MOVE = new NullMove();
private Move(final Board board, final Piece movedPiece, final int destinationCoordinate) {

this.board = board;

this.movedPiece = movedPiece;
this.destinationCoordinate = destinationCoordinate;
this.isFirstMove = movedPiece.isFirstMove();

}

private Move(final Board board, final int destinationCoordinate) {
this.board = board;
this.destinationCoordinate = destinationCoordinate;
this.movedPiece = null;
this.isFirstMove = false;

}

//an id for each piece (pos)

@Override

public int hashCode() {
final int prime = 31;
intresult =1;

result = prime * result + this.destinationCoordinate;
result = prime * result + this.movedPiece.hashCode();
result = prime * result + this.movedPiece.getPiecePosition();

return result;

@Override
public boolean equals(final Object other) {
if (this == other) {
return true;
}
if (!(other instanceof Move)) {
return false;

}

final Move otherMove = (Move) other;

return getCurrentCoordinate() == otherMove.getCurrentCoordinate()
&& getDestinationCoordinate() == otherMove.getDestinationCoordinate()
&& getMovedPiece().equals(otherMove.getMovedPiece());
}

public Board getBoard() {
return this.board;

}

public int getCurrentCoordinate() {



return this.getMovedPiece().getPiecePosition();

}

public int getDestinationCoordinate() {
return this.destinationCoordinate;

}

public Piece getMovedPiece() {
return this.movedPiece;

}

public boolean isAttack() {
return false;

}

public boolean isCastlingMove() {
return false;

}

public Piece getAttackedPiece() {
return null;

}
/**

* recall execute to rebuild the new board after a move.
*
* @return Board
*/
public Board execute() {
final Builder builder = new Builder();

for (final Piece piece : this.board.getCurrentPlayer().getActivePieces()) {
if (Ithis.movedPiece.equals(piece)) {
builder.setPiece(piece);
}
}
for (final Piece piece : this.board.getCurrentPlayer().getOpponent().getActivePieces()) {
builder.setPiece(piece);
}
//move the piece it should be moved
builder.setPiece(this.movedPiece.movePiece(this));
builder.setMoveMaker(this.board.getCurrentPlayer().getOpponent().getAlliance());

return builder.build();
}

/**
* It take a move back.
*
* @return
*/
public Board undo() {
final Board.Builder builder = new Builder();
for (final Piece piece : this.board.getAllPieces()) {
builder.setPiece(piece);
}
builder.setMoveMaker(this.board.getCurrentPlayer().getAlliance());



return builder.build();
}

/**
* basic attack move.
*
/
public static class MajorAttackMove extends AttackMove {

public MajorAttackMove(final Board board,
final Piece pieceMoved,
final int destinationCoordinate,
final Piece pieceAttacked) {

super(board, pieceMoved, destinationCoordinate, pieceAttacked);

}

@Override
public boolean equals(final Object other) {
return this == other | | other instanceof MajorAttackMove && super.equals(other);

}

/* @Override
public String toString(){

return movedPiece.getPieceType()
BoardUtils.getPositionAtCoordinate(this.destinationCoordinate);
P/
@Override

public String toString() {
return movedPiece.getPieceType() + "x"
+ BoardUtils.getPositionAtCoordinate(this.destinationCoordinate);

}

}//MajorAttackMove

/**
* basic move.
*/

public static final class MajorMove extends Move {

public MajorMove(final Board board, final Piece movedPiece, final int destinationCoordinate) {
super(board, movedPiece, destinationCoordinate);

}

@Override
public boolean equals(final Object other) {
return this == other || other instanceof MajorMove && super.equals(other);

}

@Override
public String toString() {
return movedPiece.getPieceType().toString()
BoardUtils.getPositionAtCoordinate(this.destinationCoordinate);
}

}//MajorMove



public static class AttackMove extends Move {
final Piece attackedPiece;

public AttackMove(final Board board, final Piece movedPiece, final int destinationCoordinate,
final Piece attackedPiece) {
super(board, movedPiece, destinationCoordinate);
this.attackedPiece = attackedPiece;

}

@Override
public int hashCode() {

return this.attackedPiece.hashCode() + super.hashCode();
}

@Override
public boolean equals(final Object other) {
if (this == other) {
return true;
}
if (!(other instanceof AttackMove)) {
return false;

}
final AttackMove otherAttackMove = (AttackMove) other;

return super.equals(otherAttackMove) &&
getAttackedPiece().equals(otherAttackMove.getAttackedPiece());
}
@Override

public boolean isAttack() {
return true;

}

@Override
public Piece getAttackedPiece() {
return this.attackedPiece;

}

@Override
public String toString() {
return movedPiece.getPieceType() + "x"
+ BoardUtils.getPositionAtCoordinate(this.destinationCoordinate);

}

}//AttackMove
public static final class PawnMove extends Move {

public PawnMove(final Board board, final Piece movedPiece, final int destinationCoordinate) {
super(board, movedPiece, destinationCoordinate);

}

@Override
public boolean equals(final Object other) {
return this == other | | other instanceof PawnMove && super.equals(other);

}



@Override
public String toString() {
return BoardUtils.getPositionAtCoordinate(this.destinationCoordinate);

}
}//PawnMove

public static class PawnAttackMove extends AttackMove {

public  PawnAttackMove(final Board board, final Piece movedPiece, final int
destinationCoordinate,
final Piece attackedPiece) {
super(board, movedPiece, destinationCoordinate, attackedPiece);

}

@Override
public boolean equals(final Object other) {
return this == other | | other instanceof PawnAttackMove && super.equals(other);

}

@Override
public String toString() {
return BoardUtils.getPositionAtCoordinate(this.movedPiece.getPiecePosition()).substring(0, 1)
+ IIXII
+ BoardUtils.getPositionAtCoordinate(this.destinationCoordinate);

}

}//PawnAttackMove
public static final class PawnEnPassantAttackMove extends PawnAttackMove {

public PawnEnPassantAttackMove(final Board board, final Piece movedPiece, final int
destinationCoordinate,
final Piece attackedPiece) {
super(board, movedPiece, destinationCoordinate, attackedPiece);

}

@Override
public boolean equals(final Object other) {
return this == other | | other instanceof PawnEnPassantAttackMove && super.equals(other);

}

@Override
public Board execute() {
final Builder builder = new Builder();

for (final Piece piece : this.board.getCurrentPlayer().getActivePieces()) {
if (!this.movedPiece.equals(piece)) {
builder.setPiece(piece);
}
}
for (final Piece piece : this.board.getCurrentPlayer().getOpponent().getActivePieces()) {
if (!piece.equals(this.getAttackedPiece())) {
builder.setPiece(piece);
}
}



builder.setPiece(this.movedPiece.movePiece(this));
builder.setMoveMaker(this.board.getCurrentPlayer().getOpponent().getAlliance());

return builder.build();
}

@Override

public Board undo() {
final Board.Builder builder = new Builder();
for (final Piece piece : this.board.getAllPieces()) {

builder.setPiece(piece);

}
builder.setEnPassantPawn((Pawn) this.getAttackedPiece());
builder.setMoveMaker(this.board.getCurrentPlayer().getAlliance());
return builder.build();

}/new

}// PawnAttackMove

/**
* When a pawn reach the final file.
*/

public static class PawnPromotion extends Move {

final Move decoratedMove;
final Pawn promotedPawn;
// final Piece promotionPiece;

public PawnPromotion(final Move decoratedMove) {
super(decoratedMove.getBoard(), decoratedMove.getMovedPiece(),
decoratedMove.getDestinationCoordinate());
this.decoratedMove = decoratedMove;
this.promotedPawn = (Pawn) decoratedMove.getMovedPiece();

}

@Override
public int hashCode() {

return this.decoratedMove.hashCode() + (31 * promotedPawn.hashCode());
}

@Override
public boolean equals(final Object other) {
return this == other || other instanceof PawnPromotion && (super.equals(other));

}

@Override
public Board execute() {
final Board pawnMoveBoard = this.decoratedMove.execute();
final Board.Builder builder = new Builder();
for (final Piece piece : pawnMoveBoard.getCurrentPlayer().getActivePieces()) {
if (!1this.promotedPawn.equals(piece)) {
builder.setPiece(piece);
}
}
for (final Piece piece : pawnMoveBoard.getCurrentPlayer().getOpponent().getActivePieces()) {
builder.setPiece(piece);



}

builder.setPiece(this.promotedPawn.getPromotionPiece().movePiece(this));
builder.setMoveMaker(pawnMoveBoard.getCurrentPlayer().getAlliance());
return builder.build();

}

@Override
public boolean isAttack() {
return this.decoratedMove.isAttack();

}

@Override
public Piece getAttackedPiece() {
return this.decoratedMove.getAttackedPiece();

}

@Override
public String toString() {
return BoardUTtils.getPositionAtCoordinate(destinationCoordinate) + "=Q";

}

}//PawnPromotion

/**

* Pawn jump is when a pawn at First move of a pawn decide to move two tiles
* instead of one.

*/

public static final class PawnJump extends Move {

public PawnJump(final Board board, final Piece movedPiece, final int destinationCoordinate) {
super(board, movedPiece, destinationCoordinate);

}

@Override
public Board execute() {
final Builder builder = new Builder();

for (final Piece piece : this.board.getCurrentPlayer().getActivePieces()) {
if (Ithis.movedPiece.equals(piece)) {
builder.setPiece(piece);
}
}
for (final Piece piece : this.board.getCurrentPlayer().getOpponent().getActivePieces()) {
builder.setPiece(piece);
}
final Pawn movedPawn = (Pawn) this.movedPiece.movePiece(this);
builder.setPiece(movedPawn);
builder.setEnPassantPawn(movedPawn);
builder.setMoveMaker(this.board.getCurrentPlayer().getOpponent().getAlliance());

return builder.build();
}

@Override
public String toString() {
return BoardUtils.getPositionAtCoordinate(destinationCoordinate);



}

}//PawnJump

/**
* represent the basic castling on chess.
*/

public static class CastleMove extends Move {

protected final Rook castleRook;
protected final int castleRookStart;
protected final int castleRookDestination;

public CastleMove(final Board board,
final Piece movedPiece,
final int destinationCoordinate,
final Rook castleRook,
final int castleRookStart,
final int castleRookDestination) {
super(board, movedPiece, destinationCoordinate);

this.castleRook = castleRook;
this.castleRookStart = castleRookStart;
this.castleRookDestination = castleRookDestination;

}

public Rook getCastleRook() {
return this.castleRook;

}

@Override
public boolean isCastlingMove() {
return true;

}

@Override
public Board execute() {
final Builder builder = new Builder();

for (final Piece piece : this.board.getAllPieces()) {//getCurrentPlayer().getActivePieces()){

if (Ithis.movedPiece.equals(piece) && !this.castleRook.equals(piece)) {
builder.setPiece(piece);

}

}

for (final Piece piece : this.board.getCurrentPlayer().getOpponent().getActivePieces()) {
builder.setPiece(piece);

}

builder.setPiece(this.movedPiece.movePiece(this));

builder.setPiece(new Rook(this.castleRook.getPieceAlliance(), this.castleRookDestination,

false));//, false));
builder.setMoveMaker(this.board.getCurrentPlayer().getOpponent().getAlliance());

return builder.build();
}

@Override
public int hashCode() {



final int prime = 31;

int result = super.hashCode();

result = prime * result + this.castleRook.hashCode();
result = prime * result + this.castleRookDestination;

return result;

}

@Override
public boolean equals(final Object other) {
if (this == other) {
return true;
}
if (!(other instanceof CastleMove)) {
return false;

}
final CastleMove otherCastleMove = (CastleMove) other;

return super.equals(otherCastleMove)
this.castleRook.equals(otherCastleMove.getCastleRook());

}

}//CastleMove

/**
* represent the basic king side castling on chess.
*/

public static final class KingSideCastle extends CastleMove {

public KingSideCastle(final Board board,
final Piece movedPiece,
final int destinationCoordinate,
final Rook castleRook,
final int castleRookStart,
final int castleRookDestination) {

super(board, movedPiece, destinationCoordinate, castleRook,

castleRookDestination);

}

@Override
public boolean equals(final Object other) {
if (this == other) {
return true;
}
if (!(other instanceof KingSideCastle)) {
return false;

}
final KingSideCastle otherKingSideCastle = (KingSideCastle) other;
return super.equals(otherKingSideCastle)

this.castleRook.equals(otherKingSideCastle.getCastleRook());
}

@Override
public String toString() {
return "O-0";

}

&&

castleRookStart,

&&



}//KingSideCastle

/**
* represent the basic queen side castling on chess.
*/

public static final class QueenSideCastle extends CastleMove {

public QueenSideCastle(final Board board,
final Piece movedPiece,
final int destinationCoordinate,
final Rook castleRook,
final int castleRookStart,
final int castleRookDestination) {
super(board, movedPiece, destinationCoordinate, castleRook, castleRookStart,
castleRookDestination);

}

@Override
public boolean equals(final Object other) {
return this == other | | other instanceof QueenSideCastle && super.equals(other);

}

@Override
public String toString() {
return "O-0-0";
}
}//QueenSideCastle

/**

* is just a null move in case of a mistake of a player , we don't want the
* program stack

*/

public static final class NullMove extends Move {

public NullMove() {
super(null, 65);
}

@Override
public Board execute() {
throw new RuntimeException("Your Move Succefully failed to move ! | cant execute a null
move dummy");

}

@Override
public int getCurrentCoordinate() {
return -1;
} //double click in Pieces got Null problem exception but with this we solve it !
}//NullMove

public static class MoveFactory {
private static final Move NULL_MOVE = new NullMove();//new
private MoveFactory() {

throw new RuntimeException("Instantiate failed Succefully ! Not be instantiable!");

}



public static Move getNullMove() {
return NULL_MOVE;

M/new

public static Move createMove(final Board board, final int currentCoordinate, final int
destinationCoodinate) {
for (final Move move : board.getAllLegalMove()) {
if (move.getCurrentCoordinate() == currentCoordinate
&& move.getDestinationCoordinate() == destinationCoodinate) {

return move;

}
}
return NULL_MOVE;

}
}//MoveFactory
}//Move
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public abstract class Piece {

protected final int piecePosition;
protected final Alliance pieceAlliance;
protected final boolean isFirstMove;
protected final PieceType pieceType;
private final int cachedHasCode;

Piece(final PieceType pieceType,
final int piecePosition,
final Alliance pieceAlliance,
final boolean isFirstMove) {

this.pieceType = pieceType;
this.piecePosition = piecePosition;
this.pieceAlliance = pieceAlliance;

this.isFirstMove = isFirstMove;
this.cachedHasCode = computeHashCode();

}
/**

* |t compares two objects (Pieces)
*
* @param other
* @return boolean
*/
@Override
public boolean equals(final Object other) {
if (this == other) {
return true;

}

if (!(other instanceof Piece)) {



return false;

}

//from this point We know is a Piece cause of the if (Other instaceof Piece) pass the check
final Piece otherPiece = (Piece) other;
return piecePosition == otherPiece.getPiecePosition() && pieceType == otherPiece.getPieceType()

&& pieceAlliance == otherPiece.getPieceAlliance() && isFirstMove ==
otherPiece.isFirstMove();
}
/**

* an integer value represent piece types
*
* @return int
*/
private int computeHashCode() {
int result = pieceType.hashCode();
result = 31 * result + pieceAlliance.hashCode();
result = 31 * result + piecePosition;
result = 31 * result + (isFirstMove ? 1 : 0);

return result;

@Override
public int hashCode() {
return this.cachedHasCode;

}

public int getPiecePosition() {
return this.piecePosition;

}

public Alliance getPieceAlliance() {
return this.pieceAlliance;

}

public boolean isFirstMove() {
return this.isFirstMove;

}

public PieceType getPieceType() {
return this.pieceType;

}

public int getPieceValue() {
return this.pieceType.getPieceValue();

}
/**

* need work here.
*

* @return int
*/

public abstract int locationBonus();

/**

* Calculates the Legal moves.



*

* @param board
* @return Collection<Move>
*/

public abstract Collection<Move> calculateLegalMoves(final Board board);

/**

* |s makes the next move happened.
*

* @param move

* @return

*/

public abstract Piece movePiece(Move move);

/**
* this enum represent the piece type and the values in the game.
*/
public enum PieceType {
PAWN("P", 100) {//100
@Override
public boolean isKing() {
return false;

}

@Override
public boolean isRook() {
return false;

}

@Override
public boolean isPawn() {
return true;

}

@Override
public boolean isBishop() {
return false;

}

@Override
public boolean isKnight() {
return false;

}

@Override

public boolean isQuuen() {
return false;

}

}l
KNIGHT("N", 320) {//320

@Override
public boolean isKing() {
return false;

}

@Override
public boolean isRook() {



return false;

}

@Override
public boolean isPawn() {
return false;

}

@Override
public boolean isBishop() {
return false;

}

@Override
public boolean isKnight() {
return true;

}

@Override
public boolean isQuuen() {
return false;
}
b
BISHOP("B", 350) {//350
@Override
public boolean isKing() {
return false;

}

@Override
public boolean isRook() {
return false;

}

@Override
public boolean isPawn() {
return false;

}

@Override
public boolean isBishop() {
return true;

}

@Override
public boolean isKnight() {
return false;

}

@Override
public boolean isQuuen() {
return false;
}
2
ROOK("R", 500) {//500
@Override
public boolean isKing() {



return false;

}

@Override
public boolean isRook() {
return true;
}// yes you are the Might ROOK

@Override
public boolean isPawn() {
return false;

}

@Override
public boolean isBishop() {
return false;

}

@Override
public boolean isKnight() {
return false;

}

@Override
public boolean isQuuen() {
return false;
}
b
QUEEN("Q", 900) {//900
@Override
public boolean isKing() {
return false;

}

@Override
public boolean isRook() {
return false;

}

@Override
public boolean isPawn() {
return false;

}

@Override
public boolean isBishop() {
return false;

}

@Override
public boolean isKnight() {
return false;

}

@Override
public boolean isQuuen() {
return true;



}
2
KING("K", 20000) {
@Override
public boolean isKing() {
return true;
}// Yes you are the center of the game

@Override
public boolean isRook() {
return false;

}

@Override
public boolean isPawn() {
return false;

}

@Override
public boolean isBishop() {
return false;

}

@Override
public boolean isKnight() {
return false;

}

@Override
public boolean isQuuen() {
return false;

}
b

private String pieceName;
private int pieceValue;

PieceType(final String pieceName, final int pieceValue) {
this.pieceName = pieceName;
this.pieceValue = pieceValue;

}
@Override
public String toString() {

return this.pieceName;

}

public int getPieceValue() {
return this.pieceValue;

}
public abstract boolean isPawn();
public abstract boolean isBishop();

public abstract boolean isKing();



public abstract boolean isRook();
public abstract boolean isQuuen();

public abstract boolean isKnight();
}//PieceType

}//Piece

public class Pawn extends Piece {
private final static int[] CANDIDATE_MOVE_COORDINATES = {8, 16, 7, 9};

public Pawn(final Alliance pieceAlliance, final int piecePosition) {
super(PieceType.PAWN, piecePosition, pieceAlliance, true);

}

public Pawn(final Alliance pieceAlliance, final int piecePosition, final boolean isFirstMove) {
super(PieceType.PAWN, piecePosition, pieceAlliance, isFirstMove);

}
/**

* we need to calculate the legal moves and the attacks which bishop have in
* the instance of the game.

*

* @param board

* @return Collection<Move>

*/

@Override

public Collection<Move> calculateLegalMoves(final Board board) {

final List<Move> legalMoves = new ArrayList<>();
for (final int currentCandidateOffset : CANDIDATE_MOVE_COORDINATES) {

final int candidateDestinationCoordinate = this.piecePosition + (this.pieceAlliance.getDirection()

* currentCandidateOffset);
if (IBoardUtils.isValidTileCoordinate(candidateDestinationCoordinate)) {

continue;
}
if (currentCandidateOffset == 8
&& !board.getTile(candidateDestinationCoordinate).isTileOccupied()) {
// promo!
if (this.pieceAlliance.isPawnPromotionSquare(candidateDestinationCoordinate)) {
// legalMoves.add(new PawnPromotion(
// new PawnMove(board, this, candidateDestinationCoordinate),
PieceUtils.INSTANCE.getMovedQueen(this.pieceAlliance, candidateDestinationCoordinate)));
legalMoves.add(new PawnPromotion(new PawnMove(board, this,
candidateDestinationCoordinate)));
}else {
legalMoves.add(new MajorMove(board, this, candidateDestinationCoordinate));
}
} else if (currentCandidateOffset == 16 && this.isFirstMove()
&& ((BoardUtils.INSTANCE.SECOND_ROW.get(this.piecePosition) &&
this.getPieceAlliance().isBlack())
| (BoardUtils.INSTANCE.SEVENTH_ROW.get(this.piecePosition) &&

this.getPieceAlliance().isWhite()))) {



final int behindCandidateDestinationCoordinate = this.piecePosition +
(this.pieceAlliance.getDirection() * 8);

if (!board.getTile(behindCandidateDestinationCoordinate).isTileOccupied()
&& !board.getTile(candidateDestinationCoordinate).isTileOccupied()) {

legalMoves.add(new PawnJump(board, this, candidateDestinationCoordinate));

}
} else if (currentCandidateOffset ==
&& 1((BoardUtils.INSTANCE.EIGHTH_COLUMN.get(this.piecePosition) &&
this.pieceAlliance.isWhite()
| (BoardUtils.INSTANCE.FIRST_COLUMN.get(this.piecePosition) &&

this.pieceAlliance.isBlack())))) {
if (board.getTile(candidateDestinationCoordinate).isTileOccupied()) {
final Piece pieceOnCandidate = board.getTile(candidateDestinationCoordinate).getPiece();
if (this.pieceAlliance != pieceOnCandidate.getPieceAlliance()) {
if (this.pieceAlliance.isPawnPromotionSquare(candidateDestinationCoordinate)) {

legalMoves.add(new PawnPromotion(new PawnAttackMove(board, this,
candidateDestinationCoordinate, pieceOnCandidate)));
// legalMoves.add(new PawnPromotion(
// new PawnAttackMove(board, this, candidateDestinationCoordinate),
// board.getPiece(candidateDestinationCoordinate)),
PieceUtils.INSTANCE.getMovedQueen(this.pieceAlliance,
candidateDestinationCoordinate)));//legalMoves.add(new PawnPromotion(new
PawnAttackMove(board, this, candidateDestinationCoordinate, pieceOnCandidate)));

}else {

legalMoves.add(new PawnAttackMove(board, this, candidateDestinationCoordinate,
pieceOnCandidate));
}
}
} else if (board.getEnPassantPawn() != null) {
if (board.getEnPassantPawn().getPiecePosition() == (this.piecePosition +
(this.pieceAlliance.getOppositeDirection()))) {
final Piece pieceOnCandidate = board.getEnPassantPawn();
if (this.pieceAlliance != pieceOnCandidate.getPieceAlliance()) {

legalMoves.add(new Move.PawnEnPassantAttackMove(board, this,
candidateDestinationCoordinate, pieceOnCandidate));
}
}
}
} else if (currentCandidateOffset ==

&& 1((BoardUtils.INSTANCE.FIRST_COLUMN.get(this.piecePosition) &&
this.pieceAlliance.isWhite()

| (BoardUtils.INSTANCE.EIGHTH_COLUMN.get(this.piecePosition) &&

this.pieceAlliance.isBlack())))) {
if (board.getTile(candidateDestinationCoordinate).isTileOccupied()) {
final Piece pieceOnCandidate = board.getTile(candidateDestinationCoordinate).getPiece();
if (this.pieceAlliance != pieceOnCandidate.getPieceAlliance()) {
if (this.pieceAlliance.isPawnPromotionSquare(candidateDestinationCoordinate)) {

legalMoves.add(new PawnPromotion(new PawnAttackMove(board, this,
candidateDestinationCoordinate, pieceOnCandidate)));
// legalMoves.add(new PawnPromotion(

// new PawnAttackMove(board, this, candidateDestinationCoordinate,



// board.getPiece(candidateDestinationCoordinate)),

PieceUtils.INSTANCE.getMovedQueen(this.pieceAlliance, candidateDestinationCoordinate)));//
legalMoves.add(new PawnPromotion(new PawnAttackMove(board, this,
candidateDestinationCoordinate, pieceOnCandidate)));

}else {

legalMoves.add(new PawnAttackMove(board, this, candidateDestinationCoordinate,
pieceOnCandidate));
}
}
} else if (board.getEnPassantPawn() != null) {
if (board.getEnPassantPawn().getPiecePosition() == (this.piecePosition -
(this.pieceAlliance.getOppositeDirection()))) {
final Piece pieceOnCandidate = board.getEnPassantPawn();
if (this.pieceAlliance != pieceOnCandidate.getPieceAlliance()) {
legalMoves.add(new Move.PawnEnPassantAttackMove(board, this,
candidateDestinationCoordinate, pieceOnCandidate));
}
}
}

}
}

return ImmutableList.copyOf(legalMoves);

}

@Override
public String toString() {
return Piece.PieceType.PAWN.toString();

}
/**

* it initiated a new bishop to the next candidate Destination.
*
* @param move
* @return Pawn
*/
//Piece
@Override
public Pawn movePiece(Move move) {
return new Pawn(move.getMovedPiece().getPieceAlliance(), move.getDestinationCoordinate());

}
/**

* when a pawn reach the final rank at the game it can be promote.
*
* @return
*/
public Piece getPromotionPiece() {
return new Queen(this.pieceAlliance, this.piecePosition, false);

}

@Override
public int locationBonus() {
return this.pieceAlliance.pawnBonus(this.piecePosition);
}
}//Pawn



public class Bishop extends Piece {
private final static int[] CANDIDATE_VECTOR_MOVE_COORDINATES ={-9, -7, 7, 9};

public Bishop(final Alliance pieceAlliance, final int piecePosition) {
super(PieceType.BISHOP, piecePosition, pieceAlliance, true);

}

public Bishop(final Alliance pieceAlliance, final int piecePosition, final boolean isFirstMove) {
super(PieceType.BISHOP, piecePosition, pieceAlliance, isFirstMove);

}
/**

* we need to calculate the legal moves and the attacks which bishop have in
* the instance of the game.
*
* @param board
* @return Collection<Move>
*/
@Override
public Collection<Move> calculateLegalMoves(Board board) {
final List<Move> legalMoves = new ArrayList<>();

for (final int candidateCoordinateOffset : CANDIDATE_VECTOR_MOVE_COORDINATES) {
int candidateDestinationCoordinate = this.piecePosition;

while (BoardUtils.isValidTileCoordinate(candidateDestinationCoordinate)) {
if (isFirstColumnExclusion(candidateDestinationCoordinate, candidateCoordinateOffset)
| iskighthColumnExIcusion(candidateDestinationCoordinate,
candidateCoordinateOffset)) {
break;

}

candidateDestinationCoordinate += candidateCoordinateOffset;
if (BoardUstils.isValidTileCoordinate(candidateDestinationCoordinate)) {
final Tile candidateDestinationTile = board.getTile(candidateDestinationCoordinate);

if (candidateDestinationTile.isTileOccupied()) {

legalMoves.add(new MajorMove(board, this, candidateDestinationCoordinate));
}else {

final Piece pieceAtDestination = candidateDestinationTile.getPiece();

final Alliance pieceAlliance = pieceAtDestination.getPieceAlliance();

if (this.pieceAlliance != pieceAlliance) {
legalMoves.add(new MajorAttackMove(board, this, candidateDestinationCoordinate,
pieceAtDestination));
}
break;

}

}
}
}

return ImmutableList.copyOf(legalMoves);

}



@Override
public String toString() {

return Piece.PieceType.BISHOP.toString();
}

/**

* we set some exclusion to set the borders of the board.

*

* @param currentPosition

* @param candidateOffset

* @return

*/

private static boolean isFirstColumnExclusion(final int currentPosition, final int candidateOffset) {

return BoardUtils.INSTANCE.FIRST_COLUMN.get(currentPosition) && (candidateOffset == -9 ||

candidateOffset == 7);

}
/**

* we set some exclusion to set the borders of the board.

*

* @param currentPosition

* @param candidateOffset

* @return

*/

private static boolean isEighthColumnExlcusion(final int currentPosition, final int candidateOffset) {

return BoardUtils.INSTANCE.EIGHTH_COLUMN.get(currentPosition) && (candidateOffset == -7 | |

candidateOffset == 9);

}
/**

* it initiated a new bishop to the next candidate Destination.
*
* @param move
* @return Bishop
*/
//Piece
@Override
public Bishop movePiece(Move move) {
return new Bishop(move.getMovedPiece().getPieceAlliance(), move.getDestinationCoordinate());

//return PieceUtils.INSTANCE.getMovedBishop(move.getMovedPiece().getPieceAlliance(),
move.getDestinationCoordinate());
}
@Override

public int locationBonus() {
return this.pieceAlliance.bishopBonus(this.piecePosition);

}/new
}//Bishop
public class King extends Piece {
private final static int[] CANDIDATE_MOVE_COORDINATES ={-9, -8,-7,-1, 1, 7, 8, 9};

private final boolean kingSideCastleCapable, queenSideCastleCapable;
private final boolean isCastled;



public King(final Alliance pieceAlliance, final int piecePosition, final boolean kingSideCastleCapable,
final boolean queenSideCastleCapable) {
super(PieceType.KING, piecePosition, pieceAlliance, true);
this.isCastled = false;
this.kingSideCastleCapable = kingSideCastleCapable;
this.queenSideCastleCapable = queenSideCastleCapable;
}

public King(final Alliance pieceAlliance, final int piecePosition, final boolean isFirstMove, final
boolean isCastled,
final boolean kingSideCastleCapable, final boolean queenSideCastleCapable) {
super(PieceType.KING, piecePosition, pieceAlliance, isFirstMove);

this.isCastled = isCastled;
this.kingSideCastleCapable = kingSideCastleCapable;
this.queenSideCastleCapable = queenSideCastleCapable;

}

public boolean isCastled() {
return this.isCastled;

}

public boolean isKingSideCastleCapable() {
return this.kingSideCastleCapable;
}

public boolean isQueenSideCastleCapable() {
return this.queenSideCastleCapable;

}
/**

* we need to calculate the legal moves and the attacks which bishop have in

* the instance of the game.
*

* @param board
* @return Collection<Move>
*/
@Override
public Collection<Move> calculateLegalMoves(Board board) {
final List<Move> legalMoves = new ArrayList<>();
for (final int currentCandidateOffset : CANDIDATE_MOVE_COORDINATES) {
final int candidateDestinationCoordinate = this.piecePosition + currentCandidateOffset;
if (isFirstColumnExIcusion(this.piecePosition, currentCandidateOffset)

| | isEighthColumnExIcusion(this.piecePosition, currentCandidateOffset)) {
continue;

}
if (BoardUrtils.isValidTileCoordinate(candidateDestinationCoordinate)) {
final Tile candidateDestinationTile = board.getTile(candidateDestinationCoordinate);

if (IcandidateDestinationTile.isTileOccupied()) {



legalMoves.add(new MajorMove(board, this, candidateDestinationCoordinate));
}else {

final Piece pieceAtDestination = candidateDestinationTile.getPiece();

final Alliance pieceAlliance = pieceAtDestination.getPieceAlliance();

if (this.pieceAlliance != pieceAlliance) {
legalMoves.add(new MajorAttackMove(board, this, candidateDestinationCoordinate,
pieceAtDestination));
}
}
}

}

return ImmutableList.copyOf(legalMoves);

}

@Override
public String toString() {

return Piece.PieceType.KING.toString();
}

/**
* we set some exclusion to set the borders of the board.
*
* @param currentPosition
* @param candidateOffset
* @return
*/
private static boolean isFirstColumnExlcusion(final int currentPosition, final int candidateOffset) {
return BoardUtils.INSTANCE.FIRST_COLUMN.get(currentPosition) && (candidateOffset == -9 ||
candidateOffset == -1
| | candidateOffset == 7);
}

/**
* we set some exclusion to set the borders of the board.
*
* @param currentPosition
* @param candidateOffset
* @return
*/
private static boolean isEighthColumnExIcusion(final int currentPosition, final int candidateOffset) {
return BoardUtils.INSTANCE.EIGHTH_COLUMN.get(currentPosition) && (candidateOffset == -7 | |
candidateOffset ==
| | candidateOffset == 9);

}
/**

* it initiated a new bishop to the next candidate Destination.
*

* @param move

* @return King

*/

//Piece

@Override

public King movePiece(Move move) {



return new King(move.getMovedPiece().getPieceAlliance(), move.getDestinationCoordinate(),
false, move.isCastlingMove(), false, false);

}

@Override
public int locationBonus() {
return this.pieceAlliance.kingBonus(this.piecePosition);

¥/new
}//King
public class Knight extends Piece {
private final static int[] CANDIDATE_MOVE_COORDINATES ={-17, -15, -10, -6, 6, 10, 15, 17};

public Knight(final Alliance pieceAlliance, final int piecePosition) {
super(PieceType.KNIGHT, piecePosition, pieceAlliance, true);

}

public Knight(final Alliance pieceAlliance, final int piecePosition, final boolean isFirstMove) {
super(PieceType.KNIGHT, piecePosition, pieceAlliance, isFirstMove);

}
/**

* we need to calculate the legal moves and the attacks which bishop have in
* the instance of the game.

*

* @param board

* @return Collection<Move>

*/

@Override

public Collection<Move> calculateLegalMoves(final Board board) {

final List<Move> legalMoves = new ArrayList<>();

for (final int currentCandidateOffset : CANDIDATE_MOVE_COORDINATES) {
final int candidateDestinationCoordinate = this.piecePosition + currentCandidateOffset;
if (BoardUrtils.isValidTileCoordinate(candidateDestinationCoordinate)) {

if (isFirstColumnExIcusion(this.piecePosition, currentCandidateOffset)
| | isSecondColumnExicusion(this.piecePosition, currentCandidateOffset)
| | isSevethColumnExIcusion(this.piecePosition, currentCandidateOffset)
| | isEighthColumnExIcusion(this.piecePosition, currentCandidateOffset)) {
continue;

}

final Tile candidateDestinationTile = board.getTile(candidateDestinationCoordinate);

if (IcandidateDestinationTile.isTileOccupied()) {

legalMoves.add(new MajorMove(board, this, candidateDestinationCoordinate));
}else {

final Piece pieceAtDestination = candidateDestinationTile.getPiece();

final Alliance pieceAlliance = pieceAtDestination.getPieceAlliance();

if (this.pieceAlliance != pieceAlliance) {



legalMoves.add(new MajorAttackMove(board, this, candidateDestinationCoordinate,
pieceAtDestination));
}
}
}
}

return ImmutableList.copyOf(legalMoves);

}

@Override
public String toString() {

return Piece.PieceType.KNIGHT.toString();
}

/**
* we set some exclusion to set the borders of the board.
*
* @param currentPosition
* @param candidateOffset
* @return
*/
private static boolean isFirstColumnExlcusion(final int currentPosition, final int candidateOffset) {
return BoardUtils.INSTANCE.FIRST_COLUMN.get(currentPosition) && (candidateOffset == -17 ||
candidateOffset == -10
| | candidateOffset == 6 || candidateOffset == 15);
}

/**

* we set some exclusion to set the borders of the board.

*

* @param currentPosition

* @param candidateOffset

* @return

*/

private static boolean isSecondColumnExicusion(final int currentPosition, final int candidateOffset) {
return BoardUtils.INSTANCE.SECOND_COLUMN.get(currentPosition) && (candidateOffset == -10

| | candidateOffset == 6);

}
/**

* we set some exclusion to set the borders of the board.

*

* @param currentPosition

* @param candidateOffset

* @return

*/

private static boolean isSevethColumnExIcusion(final int currentPosition, final int candidateOffset) {

return BoardUtils.INSTANCE.SEVENTH_COLUMN.get(currentPosition) && (candidateOffset == -6

| | candidateOffset == 10);

}
/**

* we set some exclusion to set the borders of the board.
*

* @param currentPosition
* @param candidateOffset



* @return
*/
private static boolean isEighthColumnExlcusion(final int currentPosition, final int candidateOffset) {
return BoardUtils.INSTANCE.EIGHTH_COLUMN.get(currentPosition) && (candidateOffset == -15
| | candidateOffset == -6
| | candidateOffset == 10 | | candidateOffset == 17);
}

/**
* it initiated a new bishop to the next candidate Destination.
*
* @param move
* @return Knight
*/
//Piece
@Override
public Knight movePiece(Move move) {
return new Knight(move.getMovedPiece().getPieceAlliance(), move.getDestinationCoordinate());

}

@Override
public int locationBonus() {
return this.pieceAlliance.knightBonus(this.piecePosition);

}/new
}/Knight
public class Queen extends Piece {
private final static int[] CANDIDATE_VECTOR_MOVE_COORDINATES ={-9, -8,-7,-1, 1, 7, 8, 9};

public Queen(final Alliance pieceAlliance, final int piecePosition) {
super(PieceType.QUEEN, piecePosition, pieceAlliance, true);

}

public Queen(final Alliance pieceAlliance, final int piecePosition, final boolean isFirstMove) {
super(PieceType.QUEEN, piecePosition, pieceAlliance, isFirstMove);

}
/**

* we need to calculate the legal moves and the attacks which bishop have in
* the instance of the game.
*
* @param board
* @return Collection<Move>
*/
@Override
public Collection<Move> calculateLegalMoves(Board board) {
final List<Move> legalMoves = new ArrayList<>();

for (final int candidateCoordinateOffset : CANDIDATE_VECTOR_MOVE_COORDINATES) {
int candidateDestinationCoordinate = this.piecePosition;

while (BoardUtils.isValidTileCoordinate(candidateDestinationCoordinate)) {
if (isFirstColumnExclusion(candidateDestinationCoordinate, candidateCoordinateOffset)
| iskEighthColumnExIcusion(candidateDestinationCoordinate,
candidateCoordinateOffset)) {



break;

}

candidateDestinationCoordinate += candidateCoordinateOffset;
if (BoardUstils.isValidTileCoordinate(candidateDestinationCoordinate)) {

final Tile candidateDestinationTile = board.getTile(candidateDestinationCoordinate);

if (candidateDestinationTile.isTileOccupied()) {

legalMoves.add(new Move.MajorMove(board, this, candidateDestinationCoordinate));
}else {

final Piece pieceAtDestination = candidateDestinationTile.getPiece();

final Alliance pieceAlliance = pieceAtDestination.getPieceAlliance();

if (this.pieceAlliance != pieceAlliance) {
legalMoves.add(new MajorAttackMove(board, this, candidateDestinationCoordinate,
pieceAtDestination));
}
break;

}

}
}
}

return ImmutableList.copyOf(legalMoves);

}

@Override
public String toString() {
return Piece.PieceType.QUEEN.toString();

}
/**

* we set some exclusion to set the borders of the board.
*
* @param currentPosition
* @param candidateOffset
* @return
*/
private static boolean isFirstColumnExclusion(final int currentPosition, final int candidateOffset) {
return BoardUtils.INSTANCE.FIRST_COLUMN.get(currentPosition) && (candidateOffset == -1
| | candidateOffset ==-9 || candidateOffset == 7);

}
/**

* we set some exclusion to set the borders of the board.
*
* @param currentPosition
* @param candidateOffset
* @return
*/
private static boolean isEighthColumnExIcusion(final int currentPosition, final int candidateOffset) {
return BoardUtils.INSTANCE.EIGHTH_COLUMN.get(currentPosition) && (candidateOffset == -7 | |
candidateOffset ==
| | candidateOffset == 9);



/**
* it initiated a new bishop to the next candidate Destination.
*
* @param move
* @return Queen
*/
//Piece
@Override
public Queen movePiece(Move move) {
return new Queen(move.getMovedPiece().getPieceAlliance(), move.getDestinationCoordinate());

}

@Override
public int locationBonus() {
return this.pieceAlliance.queenBonus(this.piecePosition);

}/new
}//Queen
public class Rook extends Piece {
private final static int[] CANDIDATE_VECTOR_MOVE_COORDINATES ={-8, -1, 1, 8};

public Rook(final Alliance pieceAlliance, final int piecePosition) {
super(PieceType.ROOK, piecePosition, pieceAlliance, true);

}

public Rook(final Alliance pieceAlliance, final int piecePosition, final boolean isFirstMove) {
super(PieceType.ROOK, piecePosition, pieceAlliance, isFirstMove);

}
/**

* we need to calculate the legal moves and the attacks which bishop have in
* the instance of the game.
*
* @param board
* @return Collection<Move>
*/
@Override
public Collection<Move> calculateLegalMoves(Board board) {
final List<Move> legalMoves = new ArrayList<>();
int candidateDestinationCoordinate;
Tile candidateDestinationTile;
Piece pieceAtDestination;
Alliance pieceAlliance;

for (final int candidateCoordinateOffset : CANDIDATE_VECTOR_MOVE_COORDINATES) {
candidateDestinationCoordinate = this.piecePosition;

while (true) {
if (isFirstColumnExclusion(candidateDestinationCoordinate, candidateCoordinateOffset)
| iskighthColumnExIcusion(candidateDestinationCoordinate,
candidateCoordinateOffset)) {
break;

}

candidateDestinationCoordinate += candidateCoordinateOffset;



if (BoardUtils.isValidTileCoordinate(candidateDestinationCoordinate) == false) {
break;

}

candidateDestinationTile = board.getTile(candidateDestinationCoordinate);

if (lcandidateDestinationTile.isTileOccupied()) {
legalMoves.add(new Move.MajorMove(board, this, candidateDestinationCoordinate));

}else {
pieceAtDestination = candidateDestinationTile.getPiece();
pieceAlliance = pieceAtDestination.getPieceAlliance();

if (this.pieceAlliance != pieceAlliance) {
legalMoves.add(new MajorAttackMove(board, this, candidateDestinationCoordinate,
pieceAtDestination));
}
break;

}

}
}

return ImmutableList.copyOf(legalMoves);

}

@Override
public String toString() {
return Piece.PieceType.ROOK.toString();

}
/**

* we set some exclusion to set the borders of the board.

*

* @param currentPosition

* @param candidateOffset

* @return

*/

private static boolean isFirstColumnExclusion(final int currentPosition, final int candidateOffset) {
return BoardUtils.INSTANCE.FIRST_COLUMN.get(currentPosition) && (candidateOffset == -1);

}
/**

* we set some exclusion to set the borders of the board.

*

* @param currentPosition

* @param candidateOffset

* @return

*/

private static boolean isEighthColumnExIcusion(final int currentPosition, final int candidateOffset) {
return BoardUtils.INSTANCE.EIGHTH_COLUMN.get(currentPosition) && (candidateOffset == 1);

}
/**

* it initiated a new bishop to the next candidate Destination.
*

* @param move

* @return Rook



*/

@Override
public Rook movePiece(Move move) {
return new Rook(move.getMovedPiece().getPieceAlliance(), move.getDestinationCoordinate());

}

@Override
public int locationBonus() {
return this.pieceAlliance.rookBonus(this.piecePosition);

}//new
}//Rook
KAGon ylo TOUG ALXTES TNG OKAKIiEPAG
public abstract class Player {

protected final Board board;

protected final King playerKing;

protected final Collection<Move> legalMoves;
private final boolean isInCheck;

public Player(final Board board,

final Collection<Move> legalMoves,
final Collection<Move> opponentMoves) {

this.board = board;

this.playerKing = establishKing();

/*
gia na ginei auto prepei na kserw kai ti kiniseis exei o adipalos
wste na kserw an kapoio tetragono dexete epithesi!

*/

//Combines multiple iterables into a single iterable ,we must know if castle is possible.
this.legalMoves = ImmutablelList.copyOf(Iterables.concat(legalMoves,
calculateKingCastles(legalMoves, opponentMoves)));
this.isInCheck = IPlayer.calculateAttacksOnTile(this.playerKing.getPiecePosition(),
opponentMoves).isEmpty();
}

public King getPlayerKing() {
return this.playerKing;

}

public Collection<Move> getLegalMoves() {
return this.legalMoves;

}
/**

* calculates the threats

*

* @param piecePosition

* @param moves

* @return attackMoves

*/

protected static Collection<Move> calculateAttacksOnTile(int piecePosition, Collection<Move>
moves) {



final List<Move> attackMoves = new ArrayList<>();
for (final Move move : moves) {
if (piecePosition == move.getDestinationCoordinate()) {
attackMoves.add(move);

}
}

return ImmutableList.copyOf(attackMoves);

}
/**

* We need to know where is our king
*

* @return piece (king)

*/

private King establishKing() {

for (final Piece piece : getActivePieces()) {
if (piece.getPieceType().isKing()) {
return (King) piece;

}

}
throw new RuntimeException("Should not reach here ! not a valid board" +

this.getActivePieces());
}

/**
* if we a move is legal.
*
* @param move
* @return boolean
*
/
public boolean isMovelegal(final Move move) {
return this.legalMoves.contains(move);

}
/**

* If our king is under attack

*

* @return boolean

*/

public boolean isInCheck() {
return this.isinCheck;

}
/**

* If our king is under a attack and has not escape moves.
*
* @return boolean
*/
public boolean isinCheckMate() {
return this.isinCheck && !'hasEscapesMoves();

}
/**

* when our king is not under attack and at the same instance king has not



* escape moves that contains other pieces can block the attack or capture
* the enemy attacker.
*
* @return boolean
*/
public boolean isInStalemate() {
return !this.isinCheck && 'hasEscapesMoves();

}
/**

* is used to cover the rules for auto pat .
*
* @return boolean
*/
public boolean isInRuleStalemate() {
return !this.isinCheck && hasEscapesMoves();

}

public boolean isKingSideCastleCapable() {
return this.playerKing.isKingSideCastleCapable();

}

public boolean isQueenCastleCapable() {
return this.playerKing.isQueenSideCastleCapable();

}
/**

* looking for a move that can be done under attack this means blocking
* moves or capture the attacker or king escape.
*
* @return boolean
*/
protected boolean hasEscapesMoves() {
for (final Move move : this.legalMoves) {
final MoveTransition transition = makeMove(move);
if (transition.getMoveStatus().isDone()) {
return true;
}
}

return false;

}

public boolean isCastled() {
return this.playerKing.isCastled();

}
/**

* We need to cover the states of players like the moves that can be done on
* the game or to protect him for mistakes.
*
* @param move
* @return MoveTransition
*/
public MoveTransition makeMove(final Move move) {

if (lisMoveLegal(move)) {

return new MoveTransition(this.board, this.board, move, MoveStatus.ILLEGAL_MOVE);

}



final Board transitionBoard = move.execute();

final Collection<Move> kingAttacks =
Player.calculateAttacksOnTile(transitionBoard.getCurrentPlayer().getOpponent().getPlayerKing().getPi

ecePosition(),
transitionBoard.getCurrentPlayer().getLegalMoves());

if ('kingAttacks.isEmpty()) {
return new MoveTransition(this.board,

MoveStatus.LEAVES_PLAYER_IN_CHECK);
}

return new MoveTransition(this.board, transitionBoard, move, MoveStatus.DONE);

this.board, move,

}
/**

* We undo a move of a player

*

* @param move

* @return MoveTransition

*/

public MoveTransition unMakeMove(final Move move) {

return new MoveTransition(this.board, move.undo(), move, MoveStatus.DONE);

}/new
/**

* read the board for the active pieces
*

* @return activePieces

*/

public abstract Collection<Piece> getActivePieces();

/**
* with which alliance we are (White or Black)

*
* @return Alliance
*/

public abstract Alliance getAlliance();

/**

* we need to store information for each player
*

* @return Player

*/

public abstract Player getOpponent();

/**

* Calculate the king Castle sides
*

* @param playerLegals

* @param opponentsLegals

* @return Moves

*/
protected abstract Collection<Move> calculateKingCastles(Collection<Move> playerlLegals,

Collection<Move> opponentsLegals);

}//Player



public class WhitePlayer extends Player {

public WhitePlayer(final Board board,
final Collection<Move> whiteStandarLegalMoves,
final Collection<Move> blackStandarLegalMoves) {

super(board, whiteStandarLegalMoves, blackStandarLegalMoves);

}
/**

* get all whites active pieces

*

* @return activePieces

*/

@Override

public Collection<Piece> getActivePieces() {
return this.board.getWhitePieces();

}
/**

* Set the alliance
*

* @return Alliance

*/

@Override

public Alliance getAlliance() {
return Alliance. WHITE;

}
/**

* take the info from opponent

*

* @return Player

*/

@Override

public Player getOpponent() {
return this.board.blackPlayer();

}
/**

* calculate king castles if possible , king side and queen side.

*

* @param playerLegals

* @param opponentsLegals

* @return

*/

@Override

protected Collection<Move> calculateKingCastles(final Collection<Move> playerLegals,
final Collection<Move> opponentsLegals) {

final List<Move> kingCastles = new ArrayList<>();
if (this.playerKing.isFirstMove() && lisinCheck()) {

//white King casle
if (Ithis.board.getTile(61).isTileOccupied() && !this.board.getTile(62).isTileOccupied()) {



final Tile rookTile = this.board.getTile(63);

if (rookTile.isTileOccupied() && rookTile.getPiece().isFirstMove()) {
if (Player.calculateAttacksOnTile(61, opponentsLegals).isEmpty()
&& Player.calculateAttacksOnTile(62, opponentsLegals).isEmpty()

&& rookTile.getPiece().getPieceType().isRook()) {
kingCastles.add(new KingSideCastle(this.board, this.playerKing, 62,
(Rook) rookTile.getPiece(), rookTile.getTileCoordinate(), 61));

}

}

//White King casle big
if (Ithis.board.getTile(59).isTileOccupied() && !this.board.getTile(58).isTileOccupied()

&& !this.board.getTile(57).isTileOccupied()) {
final Tile rookTile = this.board.getTile(56);

if (rookTile.isTileOccupied() && rookTile.getPiece().isFirstMove()
&& Player.calculateAttacksOnTile(58, opponentsLegals).isEmpty()
&& Player.calculateAttacksOnTile(59, opponentsLegals).isEmpty()
&& rookTile.getPiece().getPieceType().isRook()) {

kingCastles.add(new Move.QueenSideCastle(this.board, this.playerKing, 58,
(Rook) rookTile.getPiece(), rookTile.getTileCoordinate(), 59));

}

return ImmutableList.copyOf(kingCastles);

}

}//WhitePlayer

public class BlackPlayer extends Player {

public BlackPlayer(final Board board,
final Collection<Move> whiteStandarLegalMoves,
final Collection<Move> blackStandarLegalMoves) {
super(board, blackStandarLegalMoves, whiteStandarLegalMoves);

}
/**

* get all black active pieces

*

* @return activePieces

*/

@Override

public Collection<Piece> getActivePieces() {
return this.board.getBlackPieces();

}
/**

* Set the alliance



*

* @return Alliance

*/

@Override

public Alliance getAlliance() {
return Alliance.BLACK;

}
/**

* take the info from opponent

*

* @return Player

*/

@Override

public Player getOpponent() {
return this.board.whitePlayer();

}
/**

* calculate king castles if possible , king side and queen side.
*
* @param playerLegals
* @param opponentsLegals
* @return
*/
@Override
protected Collection<Move> calculateKingCastles(final Collection<Move> playerLegals,
final Collection<Move> opponentsLegals) {
final List<Move> kingCastles = new ArrayList<>();

if (this.playerKing.isFirstMove() && lisinCheck()) {

//blacks King casle small
if (!this.board.getTile(5).isTileOccupied() && !this.board.getTile(6).isTileOccupied()) {

final Tile rookTile = this.board.getTile(7);

if (rookTile.isTileOccupied() && rookTile.getPiece().isFirstMove()) {
if (Player.calculateAttacksOnTile(5, opponentsLegals).isEmpty()
&& Player.calculateAttacksOnTile(6, opponentsLegals).isEmpty()
&& rookTile.getPiece().getPieceType().isRook()) {
kingCastles.add(new KingSideCastle(this.board, this.playerKing, 6,
(Rook) rookTile.getPiece(), rookTile.getTileCoordinate(), 5));

}
}

}
//blacks King casle big
if (this.board.getTile(1).isTileOccupied() && !this.board.getTile(2).isTileOccupied()

&& !this.board.getTile(3).isTileOccupied()) {
final Tile rookTile = this.board.getTile(0);

if (rookTile.isTileOccupied() && rookTile.getPiece().isFirstMove()
&& Player.calculateAttacksOnTile(2, opponentsLegals).isEmpty()
&& Player.calculateAttacksOnTile(3, opponentsLegals).isEmpty()
&& rookTile.getPiece().getPieceType().isRook()) {
kingCastles.add(new QueenSideCastle(this.board, this.playerKing, 2,
(Rook) rookTile.getPiece(), rookTile.getTileCoordinate(), 3));



}
}

return ImmutablelList.copyOf(kingCastles);
}

}//BlackPlayer

public class MoveTransition {

private final Board fromBoard;//new
private final Board transitionBoard;
private final Move move;

private final MoveStatus moveStatus;

public MoveTransition(final Board fromBoard,
final Board transitionBoard,
final Move move,
final MoveStatus moveStatus) {

this.fromBoard = fromBoard;//new
this.transitionBoard = transitionBoard;
this.move = move;

this.moveStatus = moveStatus;

}

public Board getFromBoard() {
return this.fromBoard;

}

public MoveStatus getMoveStatus() {
return this.moveStatus;

}

public Board getTransitionBoard() {
return this.transitionBoard;

}

}//MoveTransition
public enum MoveStatus {

DONE {
@Override
public boolean isDone() {
return true;
}
2
ILLEGAL_MOVE {
@Override
public boolean isDone() {
return false;
}
2
LEAVES_PLAYER_IN_CHECK {



@Override
public boolean isDone() {
return false;

}
|5

public abstract boolean isDone();
}//MoveStatus

MINMAX
public class MinMax implements MoveStrategy {

private final BoardEvaluator boardEvaluator;
private final int searchDepth;

private final BoardEvaluator evaluator; //new
private long boardsEvaluated; //new

private long executionTime;//new

private FreqTableRow(] freqTable;//new clss
private int freqTablelndex;//new

public MinMax(final int searchDepth) {
this.evaluator = StandarBoardEvaluator.get();//new
this.boardEvaluator = new StandarBoardEvaluator();
this.searchDepth = searchDepth;

}

@Override
public String toString() {
return "MinMax";

}

@Override
public long getNumBoardsEvaluated() {
return this.boardsEvaluated;

M/new

@Override
public Move execute(Board board) {
final long startTime = System.currentTimeMillis();
Move bestMove = MoveFactory.getNullMove();//new null;
int highestSeenValue = Integer.MIN_VALUE;
int lowestSeenValue = Integer.MAX_VALUE;
int currentValue;

System.out.printin(board.getCurrentPlayer() + " | am thinking , Depth =" + this.searchDepth);
this.freqTable = new FreqTableRow[board.getCurrentPlayer().getLegalMoves().size()];//new
this.freqTableindex = 0;//new

int moveCounter = 1;

int numMoves = board.getCurrentPlayer().getLegalMoves().size();

for (final Move move : board.getCurrentPlayer().getLegalMoves()) {
final MoveTransition moveTransition = board.getCurrentPlayer().makeMove(move);

if (moveTransition.getMoveStatus().isDone()) {
final FreqTableRow row = new FreqTableRow(move);



this.freqTable[this.freqTableIndex] = row;
currentValue = board.getCurrentPlayer().getAlliance().isWhite()

? /*WhitePlayer*/ min(moveTransition.getTransitionBoard(), this.searchDepth - 1)

: /*BlackPlayer*/ max(moveTransition.getTransitionBoard(), this.searchDepth - 1);
System.out.printIn("\t" + toString() + " analyzing move (" + moveCounter + "/" + numMoves +

") " + move

+ " scores " + currentValue);//new + " " +this.freqTable[this.freqTableIndex]

this.freqTableIndex++;//new

if (board.getCurrentPlayer().getAlliance().isWhite() && currentValue >= highestSeenValue) {
highestSeenValue = currentValue;
bestMove = move;
} else if (board.getCurrentPlayer().getAlliance().isBlack() && currentValue <=
lowestSeenValue) {
lowestSeenValue = currentValue;
bestMove = move;
}else {
System.out.printin("\t" + toString() +
numMoves +") " + move);
}/new
moveCounter++;//new
}
}
final long executionTime = System.currentTimeMillis() - startTime;
System.out.printf("%s SELECTS %s [#boards = %d time taken = %d ms, rate = %.1f\n",
board.getCurrentPlayer(),
bestMove, this.boardsEvaluated, this.executionTime, (1000 * ((double) this.boardsEvaluated
/ this.executionTime)));
long total = 0;
for (final FreqTableRow row : this.freqTable) {
if (row != null) {
total += row.getCount();
}
}
if (this.boardsEvaluated != total) {
System.out.printin("somethings wrong with the # of boards evaluated!");
}

return bestMove;

}

can't execute move (" + moveCounter + "/" +

private static boolean isEndGameScenario(final Board board) {
return board.getCurrentPlayer().isinCheckMate()
| | board.getCurrentPlayer().isInStalemate();
}

//recursive mix call max and max call min !
public int min(final Board board, final int depth) {
if (depth == 0) {
this.boardsEvaluated++;
this.freqTable[this.freqTableIndex].increment();
return this.evaluator.evaluate(board, depth);
}/new
if (isEndGameScenario(board)) {
return this.boardEvaluator.evaluate(board, depth);

}

int lowestSeenValue = Integer.MAX_VALUE;



for (final Move move : board.getCurrentPlayer().getLegalMoves()) {
final MoveTransition moveTransition = board.getCurrentPlayer().makeMove(move);

if (moveTransition.getMoveStatus().isDone()) {
final int currentValue = max(moveTransition.getTransitionBoard(), depth - 1);
if (currentValue <= lowestSeenValue) {
lowestSeenValue = currentValue;
}
}
}
return lowestSeenValue;

}

public int max(final Board board, final int depth) {

if (depth == 0) {
this.boardsEvaluated++;
this.freqTable[this.freqTableIndex].increment();
return this.evaluator.evaluate(board, depth);

}

if (isEndGameScenario(board)) {
return this.boardEvaluator.evaluate(board, depth);

}

int highestSeenValue = Integer.MIN_VALUE;

for (final Move move : board.getCurrentPlayer().getLegalMoves()) {
final MoveTransition moveTransition = board.getCurrentPlayer().makeMove(move);

if (moveTransition.getMoveStatus().isDone()) {
final int currentValue = min(moveTransition.getTransitionBoard(), depth - 1);
if (currentValue >= highestSeenValue) {
highestSeenValue = currentValue;
}
}
}
return highestSeenValue;

}
private static class FreqTableRow {

private final Move move;
private final AtomicLong count;

FreqTableRow(final Move move) {
this.count = new AtomicLong();
this.move = move;

}

long getCount() {
return this.count.get();

}

void increment() {
this.count.incrementAndGet();

}

@Override



public String toString() {
return BoardUtils.getPositionAtCoordinate(this.move.getCurrentCoordinate())
+ BoardUtils.getPositionAtCoordinate(this.move.getDestinationCoordinate()) +
this.count;
}
}
}

public final class StandarBoardEvaluator implements BoardEvaluator {

private static final int CHECK_MATE_BONUS = 10000; //10000

private static final int CHECK_BONUS = 50; //50

private static final int DEPTH_BONUS = 250; //100

private static final int CASTLE_BONUS = 300; //25

private final static int TWO_BISHOPS_BONUS = 25; //25

private final static int MOBILITY_MULTIPLIER = 100;//5

private final static int ATTACK_MULTIPLIER = 2;//2

private static final StandarBoardEvaluator INSTANCE = new StandarBoardEvaluator();

public StandarBoardEvaluator() {
}

/*white for score >0 for black score <0 */
@Override
public int evaluate(final Board board, int depth) {
return scorePlayer(board.whitePlayer(), depth)
- scorePlayer(board.blackPlayer(), depth);

}

public static StandarBoardEvaluator get() {
return INSTANCE;

}

public String evaluationDetails(final Board board, final int depth) {
return ("White Mobility : " + mobility(board.whitePlayer()) + "\n")
+ "White kingThreats : " + kingThreats(board.whitePlayer(), depth) + "\n"
+ "White attacks : " + attacks(board.whitePlayer()) + "\n"
+ "White castle : " + castle(board.whitePlayer()) + "\n"
+ "White pieceEval : " + pieceEvaluations(board.whitePlayer()) + "\n"
+ //"White pawnStructure : " + pawnStructure(board.whitePlayer()) + "\n" +

+ "Black Mobility : " + mobility(board.blackPlayer()) + "\n"

+ "Black kingThreats : " + kingThreats(board.blackPlayer(), depth) + "\n"

+ "Black attacks : " + attacks(board.blackPlayer()) + "\n"

+ "Black castle : " + castle(board.blackPlayer()) + "\n"

+ "Black pieceEval : " + pieceEvaluations(board.blackPlayer()) + "\n"

+ //"Black pawnStructure : " + pawnStructure(board.blackPlayer()) + "\n\n" +
"Final Score =" + evaluate(board, depth);

}
private int scorePlayer(final Player player, final int depth) {

/* return pieceValue(player) + mobility(player) + check(player) +checkMate(player,depth) +
castled(player);*/

// + Checkmate +++ check ++ castle Etc*/

return mobility(player)



+ kingThreats(player, depth)
+ attacks(player)
+ castle(player)
+ pieceEvaluations(player)
+ checkMate(player, depth)
+ kingSafety(player)
+ pieceValue(player);
//pawnStructure(player);
}

private static int attacks(final Player player) {
int attackScore = 0;
for (final Move move : player.getLegalMoves()) {
if (move.isAttack()) {
final Piece movedPiece = move.getMovedPiece();
final Piece attackedPiece = move.getAttackedPiece();
if (movedPiece.getPieceValue() <= attackedPiece.getPieceValue()) {
attackScore++;
}
}
}
return attackScore * ATTACK_MULTIPLIER;
Y/new

private static int pieceEvaluations(final Player player) {
int pieceValuationScore = 0;
int numBishops = 0;
for (final Piece piece : player.getActivePieces()) {
pieceValuationScore += piece.getPieceValue() + piece.locationBonus();
if (piece.getPieceType().isBishop()) {
numBishops++;
}
}
return pieceValuationScore + (numBishops == 2 ? TWO_BISHOPS_BONUS : 0);
Y/new

private static int mobility(final Player player) {
return MOBILITY_MULTIPLIER * mobilityRatio(player);
Y/new

private static int mobilityRatio(final Player player) {
return (int) ((player.getLegalMoves().size() * 100.0f) /
player.getOpponent().getLegalMoves().size());
M/new

private static int kingThreats(final Player player,
final int depth) {
return player.getOpponent().isinCheckMate() ? CHECK_MATE_BONUS * depthBonus(depth) :
check(player);
Y/new

private static int check(final Player player) {
return player.getOpponent().isinCheck() ? CHECK_BONUS : 0;
Y/new

private static int castle(final Player player) {
return player.isCastled() ? CASTLE_BONUS : 0;



M/new
//Create KingSafetyAnalyzer

private static int kingSafety(final Player player) {
final KingDistance kingDistance = KingSafetyAnalyzer.get().calculateKingTropism(player);
return ((kingDistance.getEnemyPiece().getPieceValue() / 100) * kingDistance.getDistance());

}
//RookStructureAnalyzer

private static int rookStructure(final Board board, final Player player) {
return RookStructureAnalyzer.get().rookStructureScore(board, player);

}/new

private static int pieceValue(Player player) {
int pieceValueScore = 0;
for (final Piece piece : player.getActivePieces()) {
pieceValueScore += piece.getPieceValue();
}
return pieceValueScore;

}

/* how many this.player legal moves got ?
how many option i got as a player? /moves || attack || def?
*/
private int checkMate(final Player player, int depth) {
return player.getOpponent().isinCheckMate() ? CHECK_MATE_BONUS * depthBonus(depth) : 0;
}

private static int depthBonus(int depth) {

return depth==07? 1: DEPTH_BONUS * depth;
}

Kot to Ul
public class Table extends Observable {

private final JFrame gameFrame;

private final GameHistoryPanel gameHistoryPanel;
private final TakenPiecesPanel takenPiecePanel;
private final BoardPanel boardPanel;

private final MovelLog movelog;

private final GameSetup gameSetup;

private Board chessBoard;

private final DebugPanel debugPanel;

private Piece sourceTile;
private Piece humanMovedPiece;
private BoardDirection boardDirection;

private Move computerMove;

private boolean highLightLegalMoves;



private final static Dimension OUTER_FRAME_DIMENSION = new Dimension(1000, 1000);//800,800
//1000, 1000

private final static Dimension BOARD_PANEL_DIMENSION = new Dimension(600, 450); //400,350
//600,450

private final static Dimension TILE_PANEL_DIMENSION = new Dimension(10, 10);

private Color lightTileColor = Color.decode("#FFFACD");

private Color darkTileColor = Color.decode("#593E1A");

private static String iconPiecesPath = "resources\\PiecesSet\\"; //"resources\\piecelcons\\"; //src
private int counter = 0;
private static final Table INSTANCE = new Table();

private Table() {
this.gameFrame = new JFrame("Chess");
this.gameFrame.setLayout(new BorderLayout());
final JMenuBar tableMenuBar = createTableMenuBar();
this.gameFrame.set/MenuBar(tableMenuBar);
this.gameFrame.setSize(OUTER_FRAME_DIMENSION);
this.chessBoard = Board.createStandardBoard();
this.gameHistoryPanel = new GameHistoryPanel();
this.debugPanel = new DebugPanel(); //new
this.takenPiecePanel = new TakenPiecesPanel();
this.boardPanel = new BoardPanel();
this.movelog = new Movelog();
this.addObserver(new TableGameAlWatcher());
this.gameSetup = new GameSetup(this.gameFrame, true);
this.boardDirection = BoardDirection.NORMAL;
this.highLightLegalMoves = false;
this.gameFrame.add(this.takenPiecePanel, BorderLayout.WEST);
this.gameFrame.add(this.boardPanel, BorderLayout.CENTER);
this.gameFrame.add(this.gameHistoryPanel, BorderLayout.EAST);
this.gameFrame.add(debugPanel, BorderLayout.SOUTH); // new
gameHistoryPanel.add(jButtonJPanel, BorderLayout.SOUTH);
jButtonlJPanel.setLayout(new BorderlLayout(70, 5));
jButtonJPanel.add(resignButton(), BorderLayout.NORTH);
jButtonJPanel.add(drawButton(), BorderLayout.SOUTH);
setDefaultLookAndFeelDecorated(true); //new

center(this.gameFrame);
this.gameFrame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
this.gameFrame.setVisible(true);

}

public static Table get() {
return INSTANCE;

}

private GameSetup getGameSetup() {
return this.gameSetup;

}

public Board getGameBoard() {
return this.chessBoard;

}



private JFrame getGameFrame() {
return this.gameFrame;

}

private Movelog getMovelog() {
return this.movelog;

}

private boolean getHighlightLegalMoves() {
return this.highLightLegalMoves;
}

public void show() {
Table.get().getMoveLog().clear();
Table.get().getGameHistoryPanel().redo(chessBoard, Table.get().getMovelog());
Table.get().getTakenPiecesPanel().redo(Table.get().getMovelog());
Table.get().getBoardPanel().drawBoard(Table.get().getGameBoard());
Table.get().getDebugPanel().redo();//new

}

JPanel jButtonJPanel = new JPanel();

private JMenuBar createTableMenuBar() {
final JMenuBar tableMenuBar = new JMenuBar();
tableMenuBar.add(createFileMenu()); //new
tableMenuBar.add(createPreferencesMenu());
tableMenuBar.add(createOptionsMenu());

return tableMenuBar;

}

private static void center(final JFrame frame) {
final Dimension dim = Toolkit.getDefaultToolkit().getScreenSize();
final int w = frame.getSize().width;
final int h = frame.getSize().height;
final int x = (dim.width - w) / 2;
final inty = (dim.height - h) / 2;
frame.setLocation(x, y);

}

private JMenu createFileMenu() {
final JMenu filesMenu = new JMenu("File");
filesMenu.setMnemonic(KeyEvent.VK_F);

final JMenultem openFEN = new JMenultem("Load FEN File", KeyEvent.VK_F);
openFEN.addActionListener(new ActionListener() {
@Override
public void actionPerformed(final ActionEvent e) {
String fenString = JOptionPane.showlnputDialog("Input FEN");
undoAllMoves();
chessBoard = FenUrtilities.createGameFromFEN(fenString);
Table.get().getBoardPanel().drawBoard(chessBoard);
}

1
filesMenu.add(openFEN);



final JMenultem saveToPGN = new JMenultem("Save Game", KeyEvent.VK_S);
saveToPGN.addActionListener(new ActionListener() {
@Override
public void actionPerformed(final ActionEvent e) {
final JFileChooser chooser = new JFileChooser();
chooser.setFileFilter(new FileFilter() {
@Override
public String getDescription() {
return ".pgn";

}

@Override
public boolean accept(final File file) {
return file.isDirectory() || file.getName().toLowerCase().endsWith("pgn");
}
1;

final int option = chooser.showSaveDialog(Table.get().getGameFrame());
if (option == JFileChooser.APPROVE_OPTION) {
savePGNFile(chooser.getSelectedFile());
}
}

1
filesMenu.add(saveToPGN);

final JMenultem createChess960 = new JMenultem("Chess960");
createChess960.addActionListener(new ActionListener() {
@Override
public void actionPerformed(final ActionEvent e) {
undoAllMoves();
chessBoard = FenUtilities.createGameFromFEN(
FenUtilities.randomGenaratorGame(Table.get().getGameBoard()));
Table.get().getBoardPanel().drawBoard(chessBoard);

}

1
filesMenu.add(createChess960);

final JMenultem exitMenultem = new JMenultem("Exit", KeyEvent.VK_X);
exitMenultem.addActionListener(new ActionListener() {
@Override
public void actionPerformed(final ActionEvent e) {
Table.get().getGameFrame().dispose();
System.exit(0);
}
1

filesMenu.add(exitMenultem);

return filesMenu;

}

private JButton resignButton() {
JButton resign = new JButton("Resign");
resign.addActionListener(new ActionListener() {
@Override
public void actionPerformed(ActionEvent e) {
int dialog = 0;



dialog = JOptionPane.showConfirmDialog(null,
Table.get().getGameBoard().getCurrentPlayer() + "You wana Resign the game", "Warning", dialog);
if (dialog == JOptionPane.YES_OPTION) {

JOptionPane.showMessageDialog(Table.get().getBoardPanel(),
"Game Over: Player " + Table.get().getGameBoard().getCurrentPlayer() + " Resign the
match", "Game Over",
JOptionPane.INFORMATION_MESSAGE);

savePGNFile(new File("resources\\lastGame.txt"));

int dialogResult = 0;
dialogResult = JOptionPane.showConfirmDialog(null,
Table.get().getGameBoard(). getCurrentPIayer() + "New game?", "Warning", dialogResult);
if (dialogResult == JOptionPane.YES_OPTION) {
undoAllMoves();
Y/

Y/t

}//actionPerformed
N
return resign;

}

public JButton drawButton() {
JButton draw = new JButton("Draw");
draw.addActionListener(new ActionListener() {
@Override
public void actionPerformed(ActionEvent e) {
int dialogResult = 0;
dialogResult = JOptionPane.showConfirmDialog(null,
Table.get().getGameBoard(). getCurrentPIayer() + "Offers Draw", "Warning", dialogResult);
if (dialogResult == JOptionPane.YES_OPTION) {
JOptionPane.showMessageDialog(Table.get().getBoardPanel(),
"Game Over: Player " + Table.get().getGameBoard().getCurrentPlayer().getOpponent()
+ " Draw the match", "Game Over",
JOptionPane.INFORMATION_MESSAGE);

N

return draw;

}

public JMenu createPreferencesMenu() {
final JMenu preferencesMenu = new JMenu("Preferences");
final JMenultem flipBoardMenultem = new JMenultem("Flip Board");

flipBoardMenultem.addActionListener(new ActionListener() {
@Override
public void actionPerformed(final ActionEvent e) {
boardDirection = boardDirection.opposite();
boardPanel.drawBoard(chessBoard);

N



preferencesMenu.add(flipBoardMenultem);

preferencesMenu.addSeparator();
final JCheckBoxMenultem legalMoveHighlightCheckBox = new JCheckBoxMenultem("HighLight
Legal Moves", false);

legalMoveHighlightCheckBox.addActionListener(new ActionListener() {

@Override

public void actionPerformed(ActionEvent e) {

highLightLegalMoves = legalMoveHighlightCheckBox.isSelected();
}

1
preferencesMenu.add(legalMoveHighlightCheckBox);

final JMenu colorChooserSubMenu = new JMenu("Choose Colors");
colorChooserSubMenu.setMnemonic(KeyEvent.VK_S);

final JMenultem chooseDarkMenultem = new JMenultem("Choose Dark Tile Color");
colorChooserSubMenu.add(chooseDarkMenultem);

final JMenultem chooseLightMenultem = new JMenultem("Choose Light Tile Color");
colorChooserSubMenu.add(chooselightMenultem);

preferencesMenu.add(colorChooserSubMenu);

chooseDarkMenultem.addActionListener(new ActionListener() {
@Override
public void actionPerformed(final ActionEvent e) {
final Color colorChoice = JColorChooser.showDialog(Table.get().getGameFrame(), "Choose
Dark Tile Color",
Table.get().getGameFrame().getBackground());
if (colorChoice != null) {
Table.get().getBoardPanel().setTileDarkColor(chessBoard, colorChoice);
}
}
1

chooseLightMenultem.addActionListener(new ActionListener() {
@Override
public void actionPerformed(final ActionEvent e) {
final Color colorChoice = JColorChooser.showDialog(Table.get().getGameFrame(), "Choose
Light Tile Color",
Table.get().getGameFrame().getBackground());
if (colorChoice != null) {
Table.get().getBoardPanel().setTileLightColor(chessBoard, colorChoice);
}
}
1

return preferencesMenu;

}
private JMenu createOptionsMenu() {
final JMenu optionsMenu = new JMenu("Options");

optionsMenu.setMnemonic(KeyEvent.VK_O);

final JMenultem resetMenultem = new JMenultem("New Game", KeyEvent.VK_P);



resetMenultem.addActionListener(new ActionListener() {
@Override
public void actionPerformed(final ActionEvent e) {
undoAllMoves();
}

N

optionsMenu.add(resetMenultem);

final JMenultem legalMovesMenultem = new JMenultem("Current State", KeyEvent.VK_L);
legalMovesMenultem.addActionListener(new ActionListener() {

@Override

public void actionPerformed(final ActionEvent e) {

System.out.printin(chessBoard.getWhitePieces());
System.out.printin(chessBoard.getBlackPieces());
System.out.printin(playerinfo(chessBoard.getCurrentPlayer()));
System.out.printin(playerinfo(chessBoard.getCurrentPlayer().getOpponent()));

Table.get().debugPanel.update(INSTANCE, chessBoard.getWhitePieces() + "\n");
Table.get().debugPanel.update(INSTANCE, chessBoard.getBlackPieces());
Table.get().debugPanel.update(INSTANCE, playerinfo(chessBoard.getCurrentPlayer()));
Table.get().debugPanel.update(INSTANCE,
playerinfo(chessBoard.getCurrentPlayer().getOpponent()));
Table.get().debugPanel.update(INSTANCE,
FenUtilities.createFENFromGame(Table.get().getGameBoard()));

}
N

optionsMenu.add(legalMovesMenultem);

final JMenultem undoMoveMenultem = new JMenultem("Undo last move", KeyEvent.VK_M);
undoMoveMenultem.addActionListener(new ActionListener() {
@Override
public void actionPerformed(final ActionEvent e) {
if (Table.get().getMovelog().size() > 0) {
undolastMove();
}
}
D

optionsMenu.add(undoMoveMenultem);

final JMenultem setupGameMenultem = new JMenultem("Setup Game", KeyEvent.VK_S);
setupGameMenultem.addActionListener(new ActionListener() {
@Override
public void actionPerformed(final ActionEvent e) {
Table.get().getGameSetup().promptUser();
Table.get().setupUpdate(Table.get().getGameSetup());
}
D

optionsMenu.add(setupGameMenultem);

final JMenultem evaluateBoardMenultem = new JMenultem("Evaluate Board", KeyEvent.VK_E);

evaluateBoardMenultem.addActionListener(e ->
System.out.printIn(StandarBoardEvaluator.get().evaluationDetails(chessBoard,
gameSetup.getSearchDepth())));

optionsMenu.add(evaluateBoardMenultem);



final JMenultem escapeAnalysis = new JMenultem("Escape Analysis Score", KeyEvent.VK_S);
escapeAnalysis.addActionListener(e -> {
final Move lastMove = movelLog.getMoves().get(movelog.size() - 1);
if (lastMove != null) {
System.out.printin(MoveUtils.exchangeScore(lastMove));

}
N;

optionsMenu.add(escapeAnalysis);

return optionsMenu;

}

private static void savePGNFile(final File pgnFile) {
try {
writeGameToPGNFile(pgnFile,
Table.get().getMovelog(),
Table.get().getGameBoard().getCurrentPlayer(),
Table.get().getGameBoard());
} catch (final IOException e) {
e.printStackTrace();

}
}

private static String playerinfo(final Player player) {
return ("Player is: " + player.getAlliance() + "\nlegal moves (" + player.getLegalMoves().size() + ")
="+ player.getLegalMoves() + "\ninCheck ="
+ player.isinCheck() + "\nisInCheckMate =" + player.isinCheckMate()
+ "\nisCastled = " + player.isCastled()) + "\n";

¥/new

private void undoAllMoves() {
for (inti = Table.get().getMovelog().size() - 1; i >=0; i--) {
final Move lastMove = Table.get().getMovelog().removeMove(Table.get().getMovelog().size() -
1);
this.chessBoard =
this.chessBoard.getCurrentPlayer().unMakeMove(lastMove).getTransitionBoard();
}
this.computerMove = null;
Table.get().getMoveLog().clear();
Table.get().getGameHistoryPanel().redo(chessBoard, Table.get().getMovelog());
Table.get().getTakenPiecesPanel().redo(Table.get().getMovelog());
Table.get().getBoardPanel().drawBoard(chessBoard);
Table.get().getDebugPanel().redo();
}/new

private void undoLastMove() {

final Move lastMove = Table.get().getMovelLog().removeMove(Table.get().getMovelog().size() -
1);

this.chessBoard =
this.chessBoard.getCurrentPlayer().unMakeMove(lastMove).getTransitionBoard();

this.computerMove = null;

Table.get().getMovelog().removeMove(lastMove);

Table.get().getGameHistoryPanel().redo(chessBoard, Table.get().getMovelog());

Table.get().getTakenPiecesPanel().redo(Table.get().getMovelog());

Table.get().getBoardPanel().drawBoard(chessBoard);



Table.get().getDebugPanel().redo();
¥/new

public void updateGameBoard(final Board board) {
this.chessBoard = board;

}

public void updateComputerMove(final Move move) {
this.computerMove = move;

}

private void setupUpdate(final GameSetup gameSetup) {
setChanged();
notifyObservers(gameSetup);

}

private void moveMadeUpdate(final PlayerType playerType) {
setChanged();
notifyObservers(playerType);

}

private static class TableGameAlWatcher implements Observer {

@Override
public void update(final Observable o, final Object arg) {

if (Table.get().getGameSetup().isAlPlayer(Table.get().getGameBoard().getCurrentPlayer())

&& ITable.get().getGameBoard().getCurrentPlayer().isinCheckMate()
&& Table.get().getGameBoard().getCurrentPlayer().isInStalemate())/* &&
ITable.get().fiftyMoveRule(Table.get().getMovelog()))*/ {//test

//create Al thread!

System.out.printin(Table.get().getGameBoard().getCurrentPlayer() + " is set to Al,

thinking....");

//Table.get().debugPanel.update(INSTANCE," is set to Al, thinking....");

final AIThinkTank thinkTank = new AIThinkTank();

thinkTank.execute();

}

if (Table.get().isKingPat() | | Table.get().isKingKnightPat() | | Table.get().isKingBishopPat()
| | Table.get().replayRule()) {

JOptionPane.showMessageDialog(Table.get().getBoardPanel(),
"Game Over: is PAT", "Game Over",
JOptionPane.INFORMATION_MESSAGE);

savePGNFile(new File("resources\\autoPatTestGame.txt"));

}

if (Table.get().getGameBoard().getCurrentPlayer().isinCheckMate()) {
JOptionPane.showMessageDialog(Table.get().getBoardPanel(),
"Game Over: Player " + Table.get().getGameBoard().getCurrentPlayer() +
checkmate!", "Game Over",
JOptionPane.INFORMATION_MESSAGE);
savePGNFile(new File("resources\\lastTestGame.txt"));

is in

}
if (Table.get().getGameBoard().getCurrentPlayer().isInStalemate()) {



JOptionPane.showMessageDialog(Table.get().getBoardPanel(),
"Game Over: Player " + Table.get().getGameBoard().getCurrentPlayer() + " is in
stalemate!", "Game Over",
JOptionPane.INFORMATION_MESSAGE);
}

/* if(Table.get().fiftyMoveRule()){
JOptionPane.showMessageDialog(Table.get().getBoardPanel(),
"Game Over: Player " + Table.get().getGameBoard().getCurrentPlayer() + " is to much
Moves!", "Game Over",
JOptionPane.INFORMATION_MESSAGE);
Y/
Y/new

}

/*private boolean fiftyMoveRule(){
if(movelLog.getMoves().get(getMovelog().size()-1).toString().contains("x")){
counter =0;
System.out.printin("Counter in IF :"+counter);

}

else if(!(movelLog.getMoves().get(getMovelog().size()-1).toString().contains("x"))){
counter++;
System.out.printin("Counter in else :"+counter);
}
if(counter > 4){
return true;

}

return false;
Y/
private boolean replayRule() {
for (inti = 2; i < movelog.size(); i++) {
if (movelog.getMoves().get(i).toString().compareTo(movelog.getMoves().get(i - 2).toString())
= 0){
return true;
}
}
return false;

}

private boolean isKingPat() {
if ((Table.get().chessBoard.getBlackPieces().toString().compareTo("[K]") == 0)
&& (Table.get().chessBoard.getWhitePieces().toString().compareTo("[K]") == 0)) {
return true;

}else {
return false;
}
}
//check this again
/1 IK,N] [K] [N, K]

private boolean isKingKnightPat() {
if ((((Table.get().chessBoard.getBlackPieces().toString().compareTo("[K, N]") == 0)



|| (Table.get().chessBoard.getBlackPieces().toString().compareTo("[N, K]") == 0)
|| (Table.get().chessBoard.getBlackPieces().toString().compareTo("[K]") == 0)))
&& (Table.get().chessBoard.getWhitePieces().toString().compareTo("[K, N]") == 0
|| (Table.get().chessBoard.getWhitePieces().toString().compareTo("[N, K]") == 0)
|| (Table.get().chessBoard.getWhitePieces().toString().compareTo("[K]") == 0))) {
/*
(Table.get().chessBoard.getWhitePieces().toString().compareTo("[K, N]") == 0)) | |
((Table.get().chessBoard.getBlackPieces().toString().compareTo("[N, K]") == 0) ||
(Table.get().chessBoard.getBlackPieces().toString().compareTo("[K]") == 0) &&
(Table.get().chessBoard.getWhitePieces().toString().compareTo("[N, K]") == 0) | |
((Table.get().chessBoard.getBlackPieces().toString().compareTo("[K, N]") == 0) &&
(Table.get().chessBoard.getWhitePieces().toString().compareTo("[N, K]") == 0) | |
(Table.get().chessBoard.getBlackPieces().toString().compareTo("[N, K]") == 0) &&
(Table.get().chessBoard.getWhitePieces().toString().compareTo("[K, N]") == 0)){*/
return true;

}else {
return false;

}
}

private boolean isKingBishopPat() {
if (Table.get().chessBoard.getBlackPieces().toString().compareTo("[K, B]") == 0)

&& (Table.get().chessBoard.getWhitePieces().toString().compareTo("[K, B]") == 0)

|| ((Table.get().chessBoard.getBlackPieces().toString().compareTo("[B, K]") == 0)

&& (Table.get().chessBoard.getWhitePieces().toString().compareTo("[B, K]") == 0))

|| ((Table.get().chessBoard.getBlackPieces().toString().compareTo("[K, B]") == 0)

&& (Table.get().chessBoard.getWhitePieces().toString().compareTo("[B, K]") == 0))

|| (((Table.get().chessBoard.getBlackPieces().toString().compareTo("[B, K]") == 0)

&& (Table.get().chessBoard.getWhitePieces().toString().compareTo("[K, N]") == 0)))) {

return true;

}else {
return false;

}
}

private GameHistoryPanel getGameHistoryPanel() {
return this.gameHistoryPanel;

}

private TakenPiecesPanel getTakenPiecesPanel() {
return this.takenPiecePanel;

}

private DebugPanel getDebugPanel() {
return this.debugPanel;

}//new

private BoardPanel getBoardPanel() {
return this.boardPanel;

}

public enum PlayerType {
HUMAN,



COMPUTER

}

private static class AlIThinkTank extends SwingWorker<Move, String> {
private AlThinkTank() {

}

@Override
protected Move dolnBackground() throws Exception {
final MoveStrategy minMax = new MinMax(Table.get().gameSetup.getSearchDepth()); //new
MinMax(4);
final Move bestMove = minMax.execute(Table.get().getGameBoard());
System.out.printin("best move :" + bestMove);
/* final AlphaBetaWithMoveOrdering strategy =
new AlphaBetaWithMoveOrdering(Table.get().getGameSetup().getSearchDepth()  +
bonusDepth);
strategy.addObserver(Table.get().getDebugPanel());
bestMove = strategy.execute(
Table.get().getGameBoard());*/
return bestMove;

}

@Override
public void done() {

try {
final Move bestMove = get();

Table.get().updateComputerMove(bestMove);

Table.get().updateGameBoard(Table.get().getGameBoard().getCurrentPlayer().makeMove(bestMove).
getTransitionBoard());
Table.get().getMoveLog().addMove(bestMove);
Table.get().getGameHistoryPanel().redo(Table.get().getGameBoard(),
Table.get().getMovelog());
Table.get().getTakenPiecesPanel().redo(Table.get().getMoveLog());
Table.get().getBoardPanel().drawBoard(Table.get().getGameBoard());
Table.get().moveMadeUpdate(PlayerType.COMPUTER);

} catch (InterruptedException ex) {
ex.printStackTrace();

} catch (ExecutionException ex) {
ex.printStackTrace();

}

}

public enum BoardDirection {
NORMAL {
@Override
List<TilePanel> traverse(List<TilePanel> boardTiles) {
return boardTiles;



}

@Override

BoardDirection opposite() {
return FLIPPED;

}

b
FLIPPED {

@Override
List<TilePanel> traverse(List<TilePanel> boardTiles) {
return Lists.reverse(boardTiles);

}

@Override
BoardDirection opposite() {
return NORMAL;
}
|7

abstract List<TilePanel> traverse(final List<TilePanel> boardTiles);

abstract BoardDirection opposite();
}//BoardDirection

private class BoardPanel extends JPanel {
final List<TilePanel> boardTiles;

public BoardPanel() {
super(new GridLayout(8, 8));

this.boardTiles = new ArrayList<>();
for (inti=0; i < BoardUtils.NUM_TILES; i++) {
final TilePanel tilePanel = new TilePanel(this, i);
this.boardTiles.add(tilePanel);
add(tilePanel);
}
setPreferredSize(BOARD_PANEL_DIMENSION);
setBorder(BorderFactory.createEmptyBorder(10, 10, 10, 10));
setBackground(Color.decode("#8B4726"));
validate();

}

public void drawBoard(final Board board) {
removeAll();
for (final TilePanel tilePanel : boardDirection.traverse(boardTiles)) {
tilePanel.drawTile(board);
add(tilePanel);
}

validate();
repaint();

}

void setTileDarkColor(final Board board,
final Color darkColor) {
for (final TilePanel boardTile : boardTiles) {



boardTile.setDarkTileColor(darkColor);

}
drawBoard(board);

}

void setTileLightColor(final Board board,
final Color lightColor) {
for (final TilePanel boardTile : boardTiles) {
boardTile.setLightTileColor(lightColor);

}
drawBoard(board);

}

}//BoardPanel

public static class Movelog {
private final List<Move> moves;

public Movelog() {
this.moves = new ArrayList<>();

}

public List<Move> getMoves() {
return this.moves;

}

public void addMove(final Move move) {
this.moves.add(move);

}

public int size() {
return this.moves.size();

}

public void clear() {
this.moves.clear();

}

public Move removeMove(int index) {
return this.moves.remove(index);

}

public boolean removeMove(final Move move) {
return this.moves.remove(move);

}
}//Movelog
private class TilePanel extends JPanel {
private final int tileld;
public TilePanel(final BoardPanel boardPanel, final int tileld) {
super(new GridBagLayout());

this.tileld = tileld;
setPreferredSize(TILE_PANEL_DIMENSION);



assignTileColor();
assignTilePiecelcon(chessBoard);

addMouselListener(new MouselListener() {
@Override
public void mouseClicked(final MouseEvent e) {

if (Table.get().getGameSetup().isAlPlayer(Table.get().getGameBoard().getCurrentPlayer())
| | BoardUtils.isEndGame(Table.get().getGameBoard())) {
return;

}

if (SwingUtilities.isRightMouseButton(e)) {
sourceTile = null;
humanMovedPiece = null;
} else if (SwingUtilities.isLeftMouseButton(e)) {
if (sourceTile == null) {
sourceTile = chessBoard.getPiece(tileld);
humanMovedPiece = sourceTile;
if (humanMovedPiece == null) {
sourceTile = null;

}
}else {
final Move move = MoveFactory.createMove(chessBoard,
sourceTile.getPiecePosition(),

tileld);
final MoveTransition transition = chessBoard.getCurrentPlayer().makeMove(move);
if (transition.getMoveStatus().isDone()) {
chessBoard = transition.getTransitionBoard();
movelog.addMove(move);
}
sourceTile = null;
humanMovedPiece = null;
}
}
SwingUtilities.invokelLater(new Runnable() {
public void run() {
gameHistoryPanel.redo(chessBoard, movelog);
takenPiecePanel.redo(movelog);
//if (gameSetup.isAlPlayer(chessBoard.getCurrentPlayer())) {
Table.get().moveMadeUpdate(PlayerType.HUMAN);
/1}
boardPanel.drawBoard(chessBoard);
debugPanel.redo();
}
1;

}

@Override
public void mousePressed(final MouseEvent e) {
if (e.isAltDown()) {
setBackground(Color.red);
}
// System.oSyut.printin("MousePressed");

}



@Override
public void mouseReleased(final MouseEvent e) {
// if(tileld == tileld){
if (e.isAltDown()) {
setBackground(Color.red);
}
/1'}

// System.out.printin("MouseRealeased");

}

@Override
public void mouseEntered(final MouseEvent e) {

}

@Override
public void mouseExited(final MouseEvent e) {

}
N

validate();

}

public void drawTile(final Board board) {
assignTileColor();
assignTilePiecelcon(board);
highlightTileBorder(board);
highlightLegals(board);

highlightAlMove();
validate();
repaint();

}

void setLightTileColor(final Color color) {
lightTileColor = color;

}

void setDarkTileColor(final Color color) {
darkTileColor = color;

}

private void highlightTileBorder(final Board board) {
if (humanMovedPiece != null
&& humanMovedPiece.getPieceAlliance() == board.getCurrentPlayer().getAlliance()
&& humanMovedPiece.getPiecePosition() == this.tileld) {
setBorder(BorderFactory.createLineBorder(Color.cyan));
}else {
setBorder(BorderFactory.createLineBorder(Color.GRAY));
}
H/new

private void highlightAlMove() {
if (computerMove != null) {
if (this.tileld == computerMove.getCurrentCoordinate()) {



setBackground(Color.pink);
} else if (this.tileld == computerMove.getDestinationCoordinate()) {
setBackground(Color.red);
}
}
Y/new

private void assignTilePiecelcon(final Board board) {
this.removeAll();
if (board.getTile(this.tileld).isTileOccupied()) {

try {
final Bufferedlmage image = ImagelO.read(new File(iconPiecesPath
+ board.getTile(this.tileld).getPiece().getPieceAlliance().toString().substring(0, 1)
+ board.getTile(tileld).getPiece().toString() + ".gif"));
add(new JLabel(new Imagelcon(image)));
} catch (IOException e) {
e.printStackTrace();
}
}
Y/new

private void highlightLegals(final Board board) {
if (Table.get().getHighlightLegalMoves()) { //if(highLightLegalMoves){
for (final Move move : pieceLegalMoves(board)) {
if (move.getDestinationCoordinate() == this.tileld) {

try {

add(new JLabel(new Imagelcon(lmagelO.read(new
File("resources//dots//green_dot.png"))))); //"src//misc//green_dot.png")))));

} catch (Exception e) {

e.printStackTrace();

private Collection<Move> pieceLegalMoves(final Board board) {
if (humanMovedPiece 1= null && humanMovedPiece.getPieceAlliance() ==
board.getCurrentPlayer().getAlliance()) {
return humanMovedPiece.calculateLegalMoves(board);

}

return Collections.emptyList();

}

private void assignTileColor() {
if (BoardUtils.INSTANCE.EIGHTH_ROW.get(this.tileld)
| | BoardUtils.INSTANCE.SIXTH_ROW.get(this.tileld)
| | BoardUtils.INSTANCE.FOURTH_ROW.get(this.tileld)
| | BoardUtils.INSTANCE.SECOND_ROW.get(this.tileld)) {
setBackground(this.tileld % 2 == 0 ? darkTileColor : lightTileColor);
//setBackground(this.tileld % 2 == 0 ? lightTileColor : darkTileColor);

} else if (BoardUtils.INSTANCE.SEVENTH_ROW.get(this.tileld)
| | BoardUtils.INSTANCE.FIFTH_ROW.get(this.tileld)
| | BoardUtils.INSTANCE.THIRD_ROW.get(this.tileld)



| | BoardUtils.INSTANCE.FIRST_ROW.get(this.tileld)) {
setBackground(this.tileld % 2 != 0 ? darkTileColor : lightTileColor);
//setBackground(this.tileld % 2 != 0 ? lightTileColor : darkTileColor);
}
}

}//TilePanel
}//Table
class DebugPanel extends JPanel implements Observer {

private static final Dimension DEBUGGING_PANEL = new Dimension(600, 150); //500,150
private final JTextArea jTextArea;

public DebugPanel() {
super(new BorderLayout());
this.jTextArea = new JTextArea("");
add(new JScrollPane(jTextArea));
setPreferredSize(DEBUGGING_PANEL);
validate();
setVisible(true);

}

public void redo() {
validate();

}

@Override
public void update(final Observable obs,
final Object obj) {
this.jTextArea.append(obj.toString().trim() + "\n");
//this.jTextArea.setText(obj.toString().trim() + "\n");
redo();

}
}

public class GameHistoryPanel extends JPanel {

private final DataModel model;
private final JScrollPane scrollPane;

private static final Dimension HISTORY_PANEL_DIMENSION = new Dimension(100, 400); //check
100,400, 120,400

GameHistoryPanel() {
this.setLayout(new BorderLayout());
this.model = new DataModel();
final JTable table = new JTable(model);
table.setRowHeight(15);
this.scrollPane = new JScrollPane(table);
scrollPane.setColumnHeaderView(table.getTableHeader());
scrollPane.setPreferredSize(HISTORY_PANEL_DIMENSION);
this.add(scrollPane, BorderLayout.CENTER);
this.setVisible(true);



void redo(final Board board, final MoveLog moveHistory) {
int currentRow = 0;
this.model.clear();
for (final Move move : moveHistory.getMoves()) {

final String moveText = move.toString();

if (move.getMovedPiece().getPieceAlliance().isWhite()) {
this.model.setValueAt(moveText, currentRow, 0);

} else if (move.getMovedPiece().getPieceAlliance().isBlack()) {
this.model.setValueAt(moveText, currentRow, 1);
currentRow++;

}

}
if (moveHistory.getMoves().size() > 0) {

final Move lastMove = moveHistory.getMoves().get(moveHistory.size() - 1);

final String moveText = lastMove.toString();

if (lastMove.getMovedPiece().getPieceAlliance().isWhite()) {
this.model.setValueAt(moveText + calculateCheckAndCheckMateHash(board), currentRow,
0);
} else if (lastMove.getMovedPiece().getPieceAlliance().isBlack()) {
this.model.setValueAt(moveText + calculateCheckAndCheckMateHash(board), currentRow -
1, 1);
}
}

final JScrollBar vertical = scrollPane.getVerticalScrollBar();
vertical.setValue(vertical.getMaximum());

}

private String calculateCheckAndCheckMateHash(final Board board) {
if (board.getCurrentPlayer().isinCheckMate()) {
return "#";
} else if (board.getCurrentPlayer().isinCheck()) {

return "+";

}

return "";

}
private static class DataModel extends DefaultTableModel {

private final List<Row> values;
private static final String[] NAMES = {"White", "Black"};

DataModel() {
this.values = new ArrayList<>();

}

public void clear() {
this.values.clear();
setRowCount(0);

}

@Override
public int getRowCount() {
if (this.values == null) {



return 0;
}
return this.values.size();

}

@Override

public int getColumnCount() {
return NAMES.length;

}

@Override
public Object getValueAt(final int row, final int column) {
final Row currentRow = this.values.get(row);
if (column ==0) {
return currentRow.getWhiteMove();
} else if (column == 1) {
return currentRow.getBlackMove();

}

return null;

@Override
public void setValueAt(final Object aValue, final int row, final int column) {
final Row currentRow;

if (this.values.size() <= row) {
currentRow = new Row();
this.values.add(currentRow);

}else {
currentRow = this.values.get(row);

}

if (column ==0) {
currentRow.setWhiteMove((String) aValue);
fireTableRowslInserted(row, row);

} else if (column == 1) {
currentRow.setBlackMove((String) aValue);
fireTableCellUpdated(row, column);

}

}

@Override
public Class<?> getColumnClass(final int column) {
return Move.class;

}
@Override
public String getColumnName(final int column) {

return NAMES[column];
}

} //DataModel
private static class Row {

private String whiteMove;
private String blackMove;

Row() {



}

public String getWhiteMove() {
return this.whiteMove;

}

public String getBlackMove() {
return this.blackMove;

}

public void setWhiteMove(final String move) {
this.whiteMove = move;

}

public void setBlackMove(final String move) {
this.blackMove = move;

}
}//Row

}//GameHistoryPanel
class GameSetup extends JDialog {

private PlayerType whitePlayerType;
private PlayerType blackPlayerType;
private JSpinner searchDepthSpinner;

private static final String HUMAN_TEXT = "Human";
private static final String COMPUTER_TEXT = "Computer";

GameSetup(final JFrame frame,
final boolean modal) {
super(frame, modal);
final JPanel myPanel = new JPanel(new GridLayout(0, 1));
final JRadioButton whiteHumanButton = new JRadioButton(HUMAN_TEXT);
final JRadioButton whiteComputerButton = new JRadioButton(COMPUTER_TEXT);
final JRadioButton blackHumanButton = new JRadioButton(HUMAN_TEXT);
final JRadioButton blackComputerButton = new JRadioButton(COMPUTER_TEXT);
whiteHumanButton.setActionCommand(HUMAN_TEXT);
final ButtonGroup whiteGroup = new ButtonGroup();
whiteGroup.add(whiteHumanButton);
whiteGroup.add(whiteComputerButton);
whiteHumanButton.setSelected(true);

final ButtonGroup blackGroup = new ButtonGroup();
blackGroup.add(blackHumanButton);
blackGroup.add(blackComputerButton);
blackHumanButton.setSelected(true);

getContentPane().add(myPanel);
myPanel.add(new JLabel("White"));
myPanel.add(whiteHumanButton);
myPanel.add(whiteComputerButton);
myPanel.add(new JLabel("Black"));
myPanel.add(blackHumanButton);
myPanel.add(blackComputerButton);



myPanel.add(new JLabel("Search"));

this.searchDepthSpinner = addLabeledSpinner(myPanel, "Search Depth", new

SpinnerNumberModel(6, O, Integer. MAX_VALUE, 1));

final JButton cancelButton = new JButton("Cancel");
final JButton okButton = new JButton("OK");

okButton.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {

whitePlayerType = whiteComputerButton.isSelected() ? PlayerType.COMPUTER
PlayerType.HUMAN;
blackPlayerType =  blackComputerButton.isSelected() ? PlayerType.COMPUTER

PlayerType.HUMAN;
GameSetup.this.setVisible(false);
}
1

cancelButton.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {
System.out.printin("Cancel");
GameSetup.this.setVisible(false);
}
1

myPanel.add(cancelButton);
myPanel.add(okButton);

setLocationRelativeTo(frame);
pack();
setVisible(false);

}

void promptUser() {
setVisible(true);
repaint();

}

boolean isAlPlayer(final Player player) {
if (player.getAlliance() == Alliance.WHITE) {
return getWhitePlayerType() == PlayerType.COMPUTER;
}
return getBlackPlayerType() == PlayerType.COMPUTER;
}

PlayerType getWhitePlayerType() {
return this.whitePlayerType;
}

PlayerType getBlackPlayerType() {
return this.blackPlayerType;

}

private static JSpinner addLabeledSpinner(final Container c,
final String label,
final SpinnerModel model) {
final JLabel | = new JLabel(label);
c.add(l);



final JSpinner spinner = new JSpinner(model);
l.setLabelFor(spinner);

c.add(spinner);

return spinner;

}

public int getSearchDepth() {
return (Integer) this.searchDepthSpinner.getValue();
}
}

class TakenPiecesPanel extends JPanel {

private final JPanel northPanel;
private final JPanel southPanel;

private static final long serialVersionUID = 1L;

private static final Color PANEL_COLOR = Color.decode("0xFDF5E6");

private static final Dimension TAKEN_PIECES_PANEL_DIMENSION = new Dimension(100, 80);
private static final EtchedBorder PANEL_BORDER = new EtchedBorder(EtchedBorder.RAISED);

public TakenPiecesPanel() {
super(new BorderLayout());
setBackground(Color.decode("OxFDF5E6"));
setBorder(PANEL_BORDER);
this.northPanel = new JPanel(new GridLayout(8, 2));
this.southPanel = new JPanel(new GridLayout(8, 2));
this.northPanel.setBackground(PANEL_COLOR);
this.southPanel.setBackground(PANEL_COLOR);
add(this.northPanel, BorderLayout.NORTH);
add(this.southPanel, BorderLayout.SOUTH);
setPreferredSize(TAKEN_PIECES_PANEL_DIMENSION);
}

public void redo(final MovelLog movelog) {
southPanel.removeAll();
northPanel.removeAll();

final List<Piece> whiteTakenPieces = new ArrayList<>();
final List<Piece> blackTakenPieces = new ArrayList<>();

for (final Move move : movelog.getMoves()) {
if (move.isAttack()) {
final Piece takenPiece = move.getAttackedPiece();
if (takenPiece.getPieceAlliance().isWhite()) {
whiteTakenPieces.add(takenPiece);
} else if (takenPiece.getPieceAlliance().isBlack()) {
blackTakenPieces.add(takenPiece);
}else {
throw new RuntimeException("Should not reach here!");
}
}
}

Collections.sort(whiteTakenPieces, new Comparator<Piece>() {
@Override



public int compare(final Piece p1, final Piece p2) {
return Ints.compare(pl.getPieceValue(), p2.getPieceValue());
}
N

Collections.sort(blackTakenPieces, new Comparator<Piece>() {
@Override
public int compare(final Piece p1, final Piece p2) {
return Ints.compare(pl.getPieceValue(), p2.getPieceValue());
}
1

for (final Piece takenPiece : whiteTakenPieces) {
try {
final Bufferedimage image = ImagelO.read(new File("resources\\piecelcons\\"
+ takenPiece.getPieceAlliance().toString().substring(0, 1) + "" + takenPiece.toString()
+".gif"));
final Imagelcon ic = new Imagelcon(image);
final JLabel imagelLabel = new JLabel(new Imagelcon(ic.getimage().getScaledInstance(
ic.getlconWidth() - 5, ic.getlconWidth() - 5, Image.SCALE_SMOOQOTH)));
this.southPanel.add(imageLabel);
} catch (final IOException e) {
e.printStackTrace();
}
}

for (final Piece takenPiece : blackTakenPieces) {
try {

final Bufferedimage image = ImagelO.read(new File("resources\\piecelcons\\"
+ takenPiece.getPieceAlliance().toString().substring(0, 1) + "" + takenPiece.toString()
+".gif"));

final Imagelcon ic = new Imagelcon(image);

final JLabel imagelLabel = new JLabel(new Imagelcon(ic.getimage().getScaledInstance(
ic.getlconWidth() - 5, ic.getlconWidth() - 5, Image.SCALE_SMOOQOTH)));

this.northPanel.add(imagelabel);

} catch (final IOException e) {
e.printStackTrace();

}

}

repaint();

validate();

}
}

UTILS
public enum Alliance {
WHITE {
/**
* |t determine the pawn direction for White player.
* @return
*/
@Override
public int getDirection() {
return -1;
}
/**



* |t determine the pawn direction for White player.
* @return
*/
@Override
public int getOppositeDirection() {
return 1;

}

@Override
public boolean isWhite() {
return true;

}

@Override

public boolean isBlack() {
return false;

}

/**

* 1t used to cover the rule when a pawn reach the final rank.

* @param position

* @return

*/

@Override

public boolean isPawnPromotionSquare(int position) {
return BoardUtils.INSTANCE.FIRST_ROW.get(position);

}
/**

* |t determine the turns for the players.

* @param whitePlayer

* @param blackPlayer

* @return

*/

@Override

public Player choosePlayer(final WhitePlayer whitePlayer, final BlackPlayer blackPlayer) {
return whitePlayer;

}

@Override
public int pawnBonus(final int position) {
return WHITE_PAWN_PREFERRED_COORDINATES[position];

}

@Override
public int knightBonus(final int position) {
return WHITE_KNIGHT_PREFERRED_COORDINATES[position];

}

@Override
public int bishopBonus(final int position) {

return WHITE_BISHOP_PREFERRED_COORDINATES[position];
}

@Override
public int rookBonus(final int position) {
return WHITE_ROOK_PREFERRED_COORDINATES[position];

}



@Override
public int queenBonus(final int position) {

return WHITE_QUEEN_PREFERRED_COORDINATES[position];
}

@Override
public int kingBonus(final int position) {

return WHITE_KING_PREFERRED_COORDINATES[position];
}

2
BLACK {
/**
* It determine the pawn direction for Black player.
* @return
*/
@Override
public int getDirection() {
return 1;
}
/**
* It determine the pawn direction for Black player.
* @return
*/
@Override
public int getOppositeDirection() {
return -1;

}

@Override
public boolean isWhite() {
return false;

}

@Override

public boolean isBlack() {
return true;

}

/**

* |t determine the turns for the players.

* @param whitePlayer

* @param blackPlayer

* @return

*/

@Override

public boolean isPawnPromotionSquare(int position) {
return BoardUTtils.INSTANCE.EIGHTH_ROW.get(position);

}

/**

* |t determine the turns for the players.

* @param whitePlayer

* @param blackPlayer

* @return

*/



@Override
public Player choosePlayer(final WhitePlayer whitePlayer, final BlackPlayer blackPlayer) {
return blackPlayer;

}

@Override
public int pawnBonus(final int position) {
return BLACK_PAWN_PREFERRED_COORDINATES[position];

}

@Override
public int knightBonus(final int position) {
return BLACK_KNIGHT_PREFERRED_COORDINATES[position];

}

@Override
public int bishopBonus(final int position) {
return BLACK_BISHOP_PREFERRED_COORDINATES[position];

}

@Override
public int rookBonus(final int position) {
return BLACK_ROOK_PREFERRED_COORDINATES[position];

}

@Override
public int queenBonus(final int position) {
return BLACK_QUEEN_PREFERRED_COORDINATES[position];

}
@Override
public int kingBonus(final int position) {

return BLACK_KING_PREFERRED_COORDINATES[position];
}

L
public abstract int getDirection();
public abstract int getOppositeDirection();
public abstract boolean isWhite();
public abstract boolean isBlack();
public abstract boolean isPawnPromotionSquare(int position);
public abstract Player choosePlayer(WhitePlayer whitePlayer, BlackPlayer blackPlayer);
public abstract int pawnBonus(int position);//new
public abstract int knightBonus(int position);//new
public abstract int bishopBonus(int position);//new
public abstract int rookBonus(int position);//new

public abstract int queenBonus(int position);//new

public abstract int kingBonus(int position); //new



private final static int[] WHITE_PAWN_PREFERRED_COORDINATES = {
0,000000,0,
75,75,75,75,75,75,75,75,
25, 25, 29, 29, 29, 29, 25, 25,
5, 5,10, 25, 25,10, 5, 5,
0,0,0,2020,0,0,0,
5,-5,-10, 0, 0,-10, -5, 5,
5,10, 10,-20,-20, 10, 10, 5,
0,0000000

’ ’

b

private final static int[] BLACK_PAWN_PREFERRED_COORDINATES = {
0,000000,0,
5,10, 10,-20,-20, 10, 10, 5,

,-10, 0, 0,-10, -5, 5,

, 0,20,20, 0, 0, O,

10, 25, 25, 10, 5, 5,

5,29, 29, 29, 29, 25, 25,

5,75,75,75,75,75,75,

,0 00,00, 0

ul

’

5
Ol
5

o

NESRL

25,
5

’

~N

o
o

’

|5

private final static int[] WHITE_KNIGHT_PREFERRED_COORDINATES = {
-50,-40,-30,-30,-30,-30,-40,-50,
-40,-20, 0, 0, 0, 0,-20,-40,
-30, 0, 10, 15, 15, 10, 0,-30,
-30, 5, 15, 20, 20, 15, 5,-30,
-30, 0, 15, 20, 20, 15, 0,-30,
-30, 5, 10, 15, 15, 10, 5,-30,
-40,-20, 0, 5, 5, 0,-20,-40,
-50,-40,-30,-30,-30,-30,-40,-50
|3

private final static int[] BLACK_KNIGHT_PREFERRED_COORDINATES = {
-50,-40,-30,-30,-30,-30,-40,-50,
-40,-20, 0, 5, 5, 0,-20,-40,
-30, 5, 10, 15, 15, 10, 5,-30,
-30, 0, 15, 20, 20, 15, 0,-30,
-30, 5, 15, 20, 20, 15, 5,-30,
-30, 0, 10, 15, 15, 10, 0,-30,
-40,-20, 0, 0, 0, 0,-20,-40,
-50,-40,-30,-30,-30,-30,-40,-50,
|3

private final static int[] WHITE_BISHOP_PREFERRED_COORDINATES = {
-20,-10,-10,-10,-10,-10,-10,-20,
-10, 0, 0, 0, 0, 0, 0,-10,
-10, 0, 5, 10, 10, 5, 0,-10,
-10, 5, 5,10, 10, 5, 5,-10,
-10, 0, 10, 10, 10, 10, 0,-10,
-10, 10, 10, 10, 10, 10, 10,-10,
-10, 5, 0, 0, 0, O, 5,-10,
-20,-10,-10,-10,-10,-10,-10,-20
|3

private final static int[] BLACK_BISHOP_PREFERRED_COORDINATES = {



-20,-10,-10,-10,-10,-10,-10,-20,
-10, 5, 0, 0, O, O, 5,-10,
-10, 10, 10, 10, 10, 10, 10,-10,

-10, 0, 10, 10, 10, 10, 0,-10,
-10, 5, 5,10, 10, 5, 5,-10,
-10, O, 5,10, 10, 5, 0,-10,

-10, 0, 0, 0, 0, 0, 0,-10,
-20,-10,-10,-10,-10,-10,-10,-20,
b

private final static int[] WHITE_ROOK_PREFERRED_COORDINATES = {
0,000000,0,
5, 20, 20, 20, 20, 20, 20, 5,

-5,0,0,0,00,0,-5,
-5,0,0,0,0,0,0,-5,
-5,0,0,0,00,0,-5,
-5,0,0,0,0,0,0,-5,
-5,0,0,0,0,0,0,-5,
0,005,500 0

|5
private final static int[] BLACK_ROOK_PREFERRED_COORDINATES = {
-5, 0,

0,0
-5,0,0,0
-5,0,0,0,

0,0
0,0
2

~
~

~
~

-5, 0,

~

0,0,-5
0,0,-5
0, 0,-5,
0,0,-5
0,0,-5

===

~

b

private final static int[] WHITE_QUEEN_PREFERRED_COORDINATES = {
-20,-10,-10, -5, -5,-10,-10,-20,
-10, 0, 0, 0, 0, 0, 0,-10,
-10, 0, 5, 5, 5, 5, 0,-10,
5,055, 5 5 0
0,05 5,5, 5,0,-
-10, 5, 5, 5, 5, 5, 0,-10,
-10, 0, 5, 0, 0, 0, 0,-10,
-20,-10,-10, -5, -5,-10,-10,-20
|3

private final static int[] BLACK_QUEEN_PREFERRED_COORDINATES = {
-20,-10,-10, -5, -5,-10,-10,-20,
-10, 0, 5, 0, 0, O, 0,-10,

-10, 5, 5, 5, 5, 5, 0,-10,

-20,-10,-10, -5, -5,-10,-10,-20
b

private final static int[] WHITE_KING_PREFERRED_COORDINATES = {
-30,-40,-40,-50,-50,-40,-40,-30,
-30,-40,-40,-50,-50,-40,-40,-30,



-30,-40,-40,-50,-50,-40,-40,-30,
-30,-40,-40,-50,-50,-40,-40,-30,
-20,-30,-30,-40,-40,-30,-30,-20,
-10,-20,-20,-20,-20,-20,-20,-10,
20,20, 0, 0, 0, 0, 20, 20,

20, 30, 10, 0, 0, 10, 30, 20
|3

private final static int[] BLACK_KING_PREFERRED_COORDINATES = {
20, 30, 10, 0, 0, 10, 30, 20,
20,20, 0, 0, 0, 0, 20, 20,
-10,-20,-20,-20,-20,-20,-20,-10,
-20,-30,-30,-40,-40,-30,-30,-20,
-30,-40,-40,-50,-50,-40,-40,-30,
-30,-40,-40,-50,-50,-40,-40,-30,
-30,-40,-40,-50,-50,-40,-40,-30,
-30,-40,-40,-50,-50,-40,-40,-30
¥ //new

}//Alliance
public class FenUrtilities {

private FenUrtilities() {
throw new RuntimeException("Not Instantiable!");

}

public static Board createGameFromFEN(final String fenString) {
return parseFEN(fenString);
}

public static String createFENFromGame(final Board board) {
return calculateBoardText(board) + " "
+ calculateCurrentPlayerText(board) + " "
+ calculateCastleText(board) + " "
+ calculateEnPassantSquare(board) + " "
+"01";
}

public static String randomGenaratorGame(final Board board) {
//pppppppp/8/8/8/8/PPPPPPPP rnbakbnr

Strlng[] ChessData = new String[]{"r", nrn’ nnn’ nnn’ "b”, "b”, ||q||’ "k”};
String chess960 = "/pppppppp/8/8/8/8/PPPPPPPP/";

String fen="";
Random rand = new Random();

for (inti =0; i < chessData.length; i++) {
int randomIndexToSwap = rand.nextInt(chessData.length);
String temp = chessData[randomIndexToSwap];
chessData[randomIndexToSwap] = chessDatali];
chessDatali] = temp;

}

for (intj = 0; j < chessData.length; j++) {
fen += chessDatalj];



}

return fen + chess960 + fen.toUpperCase() + " w KQkqg - 01";
}

private static Board parseFEN(final String fenString) {
final String[] fenPartitions = fenString.trim().split(" ");
final Builder builder = new Builder();
final boolean whiteKingSideCastle = whiteKingSideCastle(fenPartitions[2]);
final boolean whiteQueenSideCastle = whiteQueenSideCastle(fenPartitions[2]);
final boolean blackKingSideCastle = blackKingSideCastle(fenPartitions[2]);
final boolean blackQueenSideCastle = blackQueenSideCastle(fenPartitions[2]);
final String gameConfiguration = fenPartitions[0];
final char[] boardTiles = gameConfiguration.replaceAll("/", "")
.replaceAll("8", "-------- "
.replaceAll("7", "------- ")
.replaceAll("6", "------ ")
.replaceAll("5", "-----")
.replaceAll("4", "----")
.replaceAll("3", "---")
.replaceAll("2", "--")
.replaceAll("1", "-")
.toCharArray();
inti=0;
while (i < boardTiles.length) {
switch (boardTiles[i]) {
case'r':
builder.setPiece(new Rook(Alliance.BLACK, i));
i++;
break;
case 'n":
builder.setPiece(new Knight(Alliance.BLACK, i));
i++;
break;
case 'b":
builder.setPiece(new Bishop(Alliance.BLACK, i));
i++;
break;
case'q":
builder.setPiece(new Queen(Alliance.BLACK, i));
i++;
break;
case 'k':
final boolean isCastled = !blackKingSideCastle && !blackQueenSideCastle;
builder.setPiece(new King(Alliance.BLACK, i, blackKingSideCastle, blackQueenSideCastle));
i++;
break;
case 'p":
builder.setPiece(new Pawn(Alliance.BLACK, i));
i++;
break;
case 'R":
builder.setPiece(new Rook(Alliance.WHITE, i));
i++;
break;
case 'N":



builder.setPiece(new Knight(Alliance.WHITE, i));
i++;
break;
case 'B":
builder.setPiece(new Bishop(Alliance.WHITE, i));
i++;
break;
case 'Q":
builder.setPiece(new Queen(Alliance. WHITE, i));
i++;
break;
case 'K":
builder.setPiece(new King(Alliance. WHITE, i, whiteKingSideCastle, whiteQueenSideCastle));
i++;
break;
case 'P":
builder.setPiece(new Pawn(Alliance. WHITE, i));
i++;
break;
case '-":
i++;
break;
default:
throw new RuntimeException("Invalid FEN String " + gameConfiguration);
}
}

builder.setMoveMaker(moveMaker(fenPartitions[1]));
return builder.build();
}

private static Alliance moveMaker(final String moveMakerString) {
if (moveMakerString.equals("w")) {
return Alliance.WHITE;
} else if (moveMakerString.equals("b")) {
return Alliance.BLACK;
}
throw new RuntimeException("Invalid FEN String " + moveMakerString);

}

private static boolean whiteKingSideCastle(final String fenCastleString) {
return fenCastleString.contains("K");

}

private static boolean whiteQueenSideCastle(final String fenCastleString) {
return fenCastleString.contains("Q");

}

private static boolean blackKingSideCastle(final String fenCastleString) {
return fenCastleString.contains("k");

}

private static boolean blackQueenSideCastle(final String fenCastleString) {
return fenCastleString.contains("q");

}

private static String calculateCastleText(final Board board) {
final StringBuilder builder = new StringBuilder();



if (board.whitePlayer().isKingSideCastleCapable()) {
builder.append("K");

}

if (board.whitePlayer().isQueenCastleCapable()) {
builder.append("Q");

}

if (board.blackPlayer().isKingSideCastleCapable()) {
builder.append("k");

}

if (board.blackPlayer().isQueenCastleCapable()) {
builder.append("q");

}

final String result = builder.toString();

return result.isEmpty() ? "-" : result;

}

private static String calculateEnPassantSquare(final Board board) {
final Pawn enPassantPawn = board.getEnPassantPawn();
if (enPassantPawn != null) {
return BoardUtils.getPositionAtCoordinate(enPassantPawn.getPiecePosition()
+ (8) * enPassantPawn.getPieceAlliance().getOppositeDirection());
}

return

}

non,
’

private static String calculateBoardText(final Board board) {
final StringBuilder builder = new StringBuilder();
for (inti =0; i < BoardUtils.NUM_TILES; i++) {
final String tileText = board.getPiece(i) == null ? "-"

: board.getPiece(i).getPieceAlliance().isWhite() ? board.getPiece(i).toString()

: board.getPiece(i).toString().toLowerCase();

builder.append(tileText);
}
builder.insert(8, "/");
builder.insert(17, "/");
builder.insert(26, "/");
builder.insert(35, "/");
builder.insert(44, "/");
builder.insert(53, "/");
builder.insert(62, "/");
return builder.toString()

.replaceAll("-------- ", "8")
.replaceAll("------- "7
.replaceAll("------ " "e")

.replaceAll("-----", "5")
.replaceAll("----", "4")
.replaceAll("---", "3")
.replaceAll("--", "2")
.replaceAll("-", "1");

}

private static String calculateCurrentPlayerText(final Board board) {
return board.getCurrentPlayer().toString().substring(29, 30).toLowerCase();

}






