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BBepeHue

B Xo0ae 6aKaﬂaBpCKOI>’I IpaKTUKH ObLIa MocTaBicHA 3ala4a — CO34aThb CYIIECTBO IJIsA IMPOCKTA

Onextpuueckue Jxynrmm (http:/www.electricjungle.ru). Dnextpuueckue Jxyarmu (3) — 3T0

COCTSI3aHME, B KOTOPOM WIPOKH MPOrPaMMUPYIOT T[OBEJICHHE HACENSIONMX OCOObI Mup
BUPTYQJIbHBIX CYIIECTB, OOPIONIMXCS 3a OTpPaHUYEHHBIN pecypc — «3Hepruto». llenbpto urpoxa
SIBIISIETCSl MIPOTPaMMHUPOBAHUE TOBEACHUS CBOUX CYIIECTB TaKMM OOpa3oM, YTOOBI €ro BHJI Kak
1[eJI0€ MaKCUMaJIbHO Ipeycrnell. PazpaboTka 1o/mkHA BECTUCH Ha s3bIKE Java.

Jns pemenuss naHHoi 3anmaym Obina ucrnosib3oBaHa SWITCH-texHomorus, Tak kak oHa B

ITOJTHOM MECpPEC NOAXOAUT JJId JaHHOI'O TUIIA 3aja4.

1. MpaBuna npoekTta «AnekTpuyeckune [XKyHrnun»

1.1. O603Ha4YeHun
o X% MD — KOJMYECTBO SHEPTHH B MPOIICHTAX OT MaKCUMasbHOU sHeprun (MD) cymecTBa;

L4 K_someconst (5) — IMOCTOsSIHHAA, KOTOpas OIpCACICT 3HAYCHHUC OJHOI0O IIapaMCcTpa
HUI'PpbI (BCC IOCTOAHHBIC OIIPCACICHBI B HMCXOJHOM TCKCTC I/IFpBI). B ckoOxax YKa3aHO TCKYIIEC
3HA4YCHUC. I[J'If[ OOJILIIIMHCTBA KOHCTAHT JTH 3HAYEHHS BO BpEM:s BCCro0 KOHKYpCa COXpPaHATCA,

OJIHAKO BO3MOKHBI U IICPCOIPCACICHUA.

1.2. NMoHATNA N uenu
B MI/Ipe 9}_—[ OCHOBHasiA LICJIb — MaKCHUMaAJIbHAsg BUJ0Bass 3KCIIAHCHUA. HOGG,I[I/IBH_II/IM HpI/IBHaeTCH
TOT I/IFI)OK, ‘Iefl BHUJ 3a OTBEACHHOC KOJMYECTBO XOIO0B I[O6B€TC${ MaKCHMaHBHOﬁ MaCChbl —

CyMMapHas Macca Bcex 0cobell KoToporo OyaeT HauOOobIIeH.

1.2.1. NMpocTpaHCcTBO N BpemMsA

B 3] npoctpaHCTBO YCTPOEGHO KakK 3aMKHYTOE JIByMEPHOE JUCKPETHOE I0JIe U3 KJIIETOK,
3aKOJIBIIOBAHHOE TIO KpasiM (Tak, YTO IMOJIy4aeTcsi Top). Bmpouem, B ABMIKKE MOJACPKUBAIOTCS U
JpyTHe TOTIOJIOTUU U Pa3MEPHOCTH, HO MOOEIUTENb OyIeT BBISBIICH HA CTAHIAPTHOW TOPOHIATBHON
tonosiorun  140x120. Mrpa cocTouT M3 MOCIENOBAaTEIbHOCTH XOJOB. 33 OAMH XOJA KaxJAOMy
CYILLECTBY JIA€TCs IIAHC COBEPIIUTH CBOE JeicTBUe. Korga Bce cymiecTBa coBepiiaTr CBOM JCHCTBUS
— HAYMHAETCs CIAEAYIOUINA X0a. B o0mieM cirydae mopsiJoK BHIMOJIHEHUS ICHCTBHUI HE OIPEIeicH,

pa3HbIE CYLIECTBA MOT'YT COBEpLIATh IEUCTBHS OJHOBPEMEHHO.



1.2.2. Macca n cKopocCTb

Kaxnoe cymectBo B D/] o6magaer nBymsi 6a30BbIMH XapaKTEPUCTUKAMU: MAaCCOU U CKOPOCTHIO,
a TaKKe B KaxJblii MOMEHT BPEMEHM XapaKTepH3yeTCs SHEpreTMYecKuM ypoBHeM. Macca
COBIIAJIACT C MAKCHMAaJIbHOW YHEPTrHeid, KOTOPO MOXKET 001aatTh cymecTBo. Ecin sHepreTudeckuit
ypoBeHb najgaeT Hwke K _emin (15) % MD — cymecTBo yMHUPaeT U BCs €r0 OCTaBIIAsCS DHEPIUs
JOCTyIHA JUIsi TOTpeOJieHus JAPYrMMH —CyliecTBaMu. Macca HE MOXeT ObITh 0OoJbIie
K maxmass(1000) m w™enpme K minmass(0.1). Ckopocts He MOXKeT OBITH OoJbIIE
K maxspeed(10) nu Menpmie K minspeed(l). Obmasa macca Buaa (CyMMa Macc BCEX >KHUBBIX
CYLIECTB JAHHOTO BHJIA) ONpeessieT KOJMUECTBO OYKOB MUIpoKa. Macca cyIiecTBa Onpeaesiser ero
HEPrOEMKOCTh, JHEPronoTpelieHne 3a XOJ M MOBpEeXJIeHHe, HaHocumoe B OutTBe. CKOpOCTH
oTpeieNsieT MaKCUMaJIbHOE PACCTOSIHUE, HA KOTOPOE MOKET IepEeIBUTaThCs CYLIECTBO 32 OJMH XO/I.
OpnHako dyem OoJibllle CKOPOCTb, TEM DSHEPIeTUYECKH JIOPOKE MEpEe/IBIKEHHE CYILECTBa.
He3aBucumo 0T CKOpOCTH CYIIECTBO MOXKET MOJydaTh HWH(OPMAIUIO TOJBKO O TOYKE, IJ€ OHO

HaXoauTCsd, a TAKXKE 0 COCCAHHUX TOYKaXx.

1.2.3. QHeprus

DHeprust SBIsiETCS OCHOBOM cymiecTtBoBaHusi B /. Jlroboe nelicTBue (maxke MpPOCTO
BBDKMBaHUE) TpeOyeT MOTpeOIeHHs HEKOTOPOTro KOJIMYECTBA SHEpPruH. B Hauaje urpbl Ha moje
cllyuailHIM 00pa3oM pa3MeIlaloTcs WCTOYHUKU SHEPTUH, U3 KOTOPBIX CYILECTBA MOTYT 4epnaTh
sHepruio (He Oosee 10% MD). DHeprus B MCTOYHHMKAX IOCTENEHHO BocmosHsgeTcs. HauambHoe
KOJIMYECTBO PHEPTUU M CKOPOCTh €€ pOCTa CIy4alHbl M Pa3IUuHBl JUIl Pa3HbIX UCTOYHHMKOB. Ha
none wumeercs NUM REGULAR(130) oObI4HBIX HMCTOYHMKOB M NUM GOLDEN(3) 305I0TBIX
HCTOYHHMKOB, MPOM3BOJALINX ropa3fo Ooiibiie 3Hepruu. Kpome storo, B TOuke, IZie poOXkKAaeTcs
HepBOE CYILECTBO KayKIA0ro urpoka aaércss BORN BONUS(100) enuHuI sHEPIUy, U 3a KaxIbIH X0
npupactaeT BORN BONUS GROWTH(1) eaunun sHepruu. XoTs B Pa3sIMYHBIX MIpax 3HEPrus U
IPUPOCT MO-pa3HOMY paclipesielieHbl Ha II0Jie, CyMMapHas SHEepruss U ee INPUPOCT Bcerja

OJMHAKOBBI.

1.2.4. Uudbopmauumsa o BHeLLHEM MUpe
CymecTBO MOXET TMOJMY4YUTh HWHGOpPMAIMIO O BHEmHEM Mupe mnpu mnomomu API

BeingInterface u PointInfo. JlocrynHa cienyromias HHPOpMaIIUs:

® KOJIMYCCTBO S3HEPIruu CaMoro CymecCTBa,



e BJaJeJIeIl U Macca JIFo00To CyIecTBa, HaXOSMIIEToCs JOCTaTOUYHO OJM3KO (Ha TOM ke KIIETKE

WM Ha IPUMBIKAIOIINX KJIETKAX);
® KOJHMYECTBO YHEPIUH, CKOPOCTh €€ MPUPOCTa U MaKCUMAaIIbHAst EMKOCTh B KIIETKE;
® CITMCOK BCEX OOBEKTOB B JJAHHOW TOUYKE (B YACTHOCTHU, APYTHUX CYIIECTB);

e CyMMapHas Macca BCEX KMBBIX CYILECTB B JaHHOM TOUKE.

1.3. enctBua n codbbiTns
321 OIWH XOJ CYyHECTBO MOKET COBCPHIUTH OAHO HeﬁCTBHG, a TaK¥XKC KaxXJ0€ CYyLIECTBO
MOoJIy4acT OHNOBCUHICHHA O MPOUCXOAAIIUX C HHUM CO6I>ITI/ISIX. KOHKpGTHBIfI IMOPAAOK BBIITOJITHCHUSA

NeNCTBUHN He cienupuIupoBan. JloCTyHBI CleayIoNre AeHCTBUS:

e ACTION MOVE TO — NEpPEeHTH B APYryl KIETKYy. JIOCTYIHOCTH KJIETKM OIpPENENAETCS

ckopocThio cymecTBa. Ctour K movecost(1)% ckopocTu.

ACTION EAT — moTpebuth 3Hepruro. KoamdyecTtBo sHepruu, KOTOPYK MOKHO MOTPEOUTH
3a X0/, HO 001I1asi PHEPTHS HE MOXKET MPEBBIIIATH SHEPTOEMKOCTH (MACChI) U MOTpeOIIeHHAs

SHEprus He MOxkeT ObITh Ooubiie K bite(10)% MD. becruatHo.

ACTION GIVE — mepenaTh SHEPrulo ApyroMy cymecTty. becrato. CyniecTa JOIKHBI

OBITH HA OJTHOU M TOM K€ KIETKE.

ACTION ATTACK — ATakoBaTh [JpYyroe CyIIECTBO, HAHOCA IIOBPEKICHHE B

K fight(20)% MD. IIpu stom tepsiercs K fightcost(1)% cobcTBeHHOI

M3 +K retaliate(5)% MD atakyemoro cyecTsa.

ACTION BORN — mopoauTh ApYroe CymecTBO, BO3MOXXHO ¢ HEMHOTO OTJIHYAIOIIAMUCS
(He Oonee ueM Ha K minbornvariation(0.8)/K maxbornvariation(l.2)) maccoit
U cKopocThio (cymecTBo ¢ Maccoil 100 U CKOpOCTBIO 2 MOXET MOPOXKIaTh CYIIECTBA C
Maccoit ot 80 10 120 u ckopocteo OT 1.6 10 2.4). DHEprus npu 3TOM ACIUTCS MOMOJaM.
PoxxnieHrie BO3MOXKHO TOJBKO TOT/A, KOTJa y CYIIECTBA JOCTATOYHO DHEPTUU — HE MEHEee
K toborn(80%) MD. Axr poxnaenus crour K borncost(20)% MD. Ilpu stom

CYIIECTBY MOXHO TiepeaTh "TeHOKO1" — MPOU3BOJIBHBIN Java 00BEKT.

e ACTION MOVE ATTACK — COBMCIICHO JBHUIaTbCSI M aTaKOBaTh, IIPU 3TOM HAHOCHUTCA
meHpiie K fightmovepenalty (0.75) mnospexaenuil. CTOMMOCTb COBIAJaeT C

CYMMapHOﬁ CTOMMOCTBIO aTaKH U MCPECABUIKCHUSI.



Taxxe CYIICCTBO NOJYYACT OIIOBCIICHHUA O CIICAYOIINX COOBITHSAX:

e BEING BORN — ME€pBO€ OIOBCIICHUE, KOTOPYIO CYIIECTBO IIOJYYaCT IOCJIC POXKICHUS.
MOXHO WHHIMAIM3UPOBATh pa3jMyHbIe TapaMeTphl, creuuuyHble [JIsI  JaHHOTO

CyliecTBa.
e BEING DEAD — MOCJI€AHEC OIIOBECUICHUE, IEPEAACTCS IIOCIE CMEPTH CYIISCTBA.

e BEING ATTACKED — CyWIECTBO aTaKOBaHO KE€M-TO, HICHTH(UKATOP aTaKyIOIIEro

nepeaacTCsa Kak rnmapamMeTp.

e BEING ENERGY GIVEN — Kr10-TO nepenan HaM 3HEPIHIO.

1.4. CocTaA3aHue

CocTs3aHye HAYMHAETCS ¢ IOMEILIEHHs OJHOTO CYILECTBA KaXKI0r0 UIPOKA B CIy4allHYIO TOUKY
IIPOCTPAHCTBA, IIPU 3TOM OJMH pa3 BBI3bIBAECTCS MeTOJ reinit (), HHGOPMHUPYIOUIMHA O TEKYIIUX
YCJIOBHUAX WIPBI U MO3BOJIIOIIMN 3aHOBO MHMIIMAIM3UPOBATh CTATUYECKUE IepeMeHHble. Macca u
SHEPrusl U3HAYaJIbHOIO CYILECTBA OINpPENENIAeTCS CaMMM HIPOKOM M MOKET OBITh NMPOU3BOJIHOM.
IlapameTpbl  mEpBOro  CyLIECTBA  ONPEACIAIOTCS  BO3BpAIlAEMbIM  3HAYEHHEM  METOZAA
Being.getParams (). Ilapamerpsl BceX OCTAIBHBIX CYIIECTB ONPEACIIAIOTCS IapaMeTpaMu
nevictBua ACTION BORN. Ilocie 3TOro y Kakaoro CyliecTBa €CTh BO3MOXKHOCTbH IIOIBITATHCS

,Z[O6I/ITI>C51 HO6CI[I>I B 3aJIaHHBIX YCJIOBUAX, KaK OIMKMCAHO AaJice.

1.5. Bugbl vrp
1. Bbaunukpur — SINGLE

OpHomy BUJy CYLIECTB J1aeTcsi Becb MUp. Lleab — n00uThCs HauBBICIIErO peHTHHTA ITyTEM
MaKCUMAaIbHO 3()(PEKTHBHOTO UCTIONH30BAHUS PECYPCOB M OBICTPOM pa3Be/IKH 3a JaHHBII

BpeMeHHoM uaTepBai (200 xo/10B).
2. Jy3ab — DUEL

I'maBHBIN BUJ cocTa3aHus B DnekTpudeckux JOKyHrsX. [IBa KOHKYPHUPYIOIMIUX BHIA CYIIIECTB

cpaxatorcs Ha npoTsbkeHuu 1000 xo0B.
3. dsxyHram — JUNGLE

Jlo BoCbMHU KOHKYPUPYIOIIUX BUOB cpakatoTca Ha ojiHoM 1osie 2000 xo0B.



1.6. N'pachuyeckoe npeacraBneHme Urpbl

ITone urps! npuBeaeHo Ha puc. 1.

2 Universum ”E”Xl
{| Turn: 98 of 2000

| Owner Mass | Enert

|| Bulemar 548 783
|| @ Bulemar-1 42

‘ Add H New H Clean I

e i R T
| slowver Game Speed faster

i o i

Puc. 1. [Tone urpst

Cnesa Ha puc. 1:

H u l JKUBOTHBIC U3 COOTBCTCTBYIOIIUX KOMAaHA Ha UTPOBOM I10JIC,

. — UCTOYHUKHA SHCPIUU; . — OoraTble HICTOYHHKH OHCPIruu.

Cnpasa Ha puc. 1:

[ urn: 32 of 200

— HOMECp TCKYLICTO XO0/a,

| Chnner | Mass |Energy

9 Bulemar 360 170

@ Bulemar-1 236 102
— CIHCOK CYIIECTB, YUACTBYIOIIUX B UTpe (a Tak e nHpopMaus

0 CyMMapHOI Macce ¥ SHEPTUH CYILECTB);

| Add H Mew H Clean ‘

—

E_II\\IIIIII\IIII
| slawmer Game Speed faster

[] Single Step

— 3JIEMEHTHI YIPABJICHUS U HACTPOIKH UTPHL.



2. Peannsauuna ctpaternm cywecTtB

2.1. OOwee onucaHue cyliecTBa

I[J'If[ IIPpOCKTa 9J’I€KTpI/I‘~I€CKI/I€ I[)KYHFJ'II/I OBLIIO HAIIMCAaHO CyHIeCTBO, KOTOPOC OBLIIO HA3BAHO
OBeing. CymecTBo peanu3yeT HanOoJiee YHUBEPCATIbHBIN aJTOPUTM MMOBEJACHUS, IPUEMIIEMBbIH IS
BCCX TPCX BHUIOB HUIP, pCAIM30BAHHBIX B 9J’I€KTpOHHBIX Z[)KYHFJ'U[X. SKCHGPI/IMGHTEUIBHBIM nyTemM
OBLIO MOJIY4YCHO, YTO I[aHHBIfI AJITOPUTM IMOKA3bIBACT HAUJTYUIINUEC PE3YJIbTAThI, €CJIU MPUMCHCH IJIA

CYILECTB C MAaCCOM YETHIPEX U CKOPOCTBIO TPH.

2.2. Ctpaterns BeeHus Urpbl

Crparerus cymectBa QBeing coBMmeliaeT B cebe alropuTM OBICTPOM pa3BEIKH TEPPUTOPUH C
1eNbl0 HanboJiee paHHETO 3aXBaTa PecypcoB, aNroput™M 3(H(PEKTUBHOTO pacmlpeaesieHHsI PecypcoB
MEXIy OCOOSMH C 11ebl0 Hanbosiee OBICTPOrO Pa3MHOXKEHHUS U aJTOPUTM 3allUThl MCTOYHHUKOB
SHEPTHH OT 3aXBaTa BPAKECKUMH CYIIECTBAMHU.

Jlist peanu3anuu 3TOM cTpaTrernu ObUIM pa3paboTaHbl MOJETN IMOBEIEHUsS U JBYX BHJIOB
cymectB: «Pa3BemuukoB» u «lIpousBoguteneity. 3amaueit «Pa3BemuukoB» sBiseTcs ObicTpas
pa3BelKka TEPPUTOPUM U 3aXBAaT HOBBIX MCTOYHUKOB dHepruu. OCHOBHBIMHM 3aJauaMu
«[IpousBoguteneity aBisatoTcs 3(QHEKTUBHOE PACIIPEICIICHUE YHEPTHH UCTOYHHUKA MEXAY co00il C
LIEJIbI0 BOCIIPOM3BE/IEHUSI HOBBIX CYIIECTB M 3allluTa OT HamajaeHus Bpara. s KoopauHaLuu
neiictBuit «PasBemunkoB» u «lIpousBomureneit» paspaboTaH Kiacc, CIyKalldid OJHOBPEMEHHO
«I'moGanpHBIM XpaHuiHIeM» HHGopManuu o0 urpoBoM moje u «[J00aNbHBIM pazyMOM» Bcei

MOMmyJIAIHH.

2.3. TnobanbHbIN pasym

Urob6b1 Hambonee 3¢h(HEeKTUBHO pa3BUBATHCS KaK BUI, CYHIECTBA JOJDKHBI IMEpelaBaTh IPYr
JIpyTry BCHO HeoOxoauMmyro HH(OpMaIuio (pacmojioKeHHEe HMCTOYHHKOB HSHEPTUH, pa3BeIaHHBIC
YYaCTKH, PACIIOJIOKEHUE BPAKECKUX CYIIECTB U T.11.). J{7st aToro Obu1 co3nan kinacc GlobalStrategy,
OCHOBHOH 1IE€JIbI0 KOTOPOTO ObLT cO0p mHpOopMaIu 00 UTpoBOM mosie. B 3Tom kiacce peanm3oBana
JIOTHKA CTPAaTETW MOBEJCHHUS CYIIECTB KaK IIeJI0oro BUAa. DTOT KJlacc, pacroaras HHpopMaluein o
«MHUpEe» B LIEJIOM, IPHHUMAET TI100aJIbHbIC pEIIeHNs, 3aTparuBarolye eble rpymmsl cymectB. OH
KOOPAMHUPYET pa3BeNKy, paclpeielisisi Hepa3BelaHHbIE yYacTKH MEXAy pazBemunkamu. OH ke
NPUHUMAET penieHrne 00 OKOHYaHWM Pa3BEIKH, KOT/Ia MCCiIeJ0BaHa OOJbIIasi YacTh TEPPUTOPHU U

HAaCT yKa3daHHC pa3dBCAYUKaM OTIPABUTHCA K 6J'IH)KaﬁH.IeMy Hauboee 60F3.TOMy HUCTOYHHUKY SHECPIrun



4TOOBI IPUCOEAUHUTHCA K KOJIOHUU. [Ipy mosyuyeHnn curHana o HamaJeHUM Bpara oT Kakoro-imoo
cymectBa, GlobalStrategy pemaet, Hy)KHO JIU NIPUBJIEYb CYIIECTB, HAXOIAIINUXCA BOIU3M, K aTake.
Ecnu nomoms MokeT moTpeGoBaThCsl, BBIOMPAET TPYIILY CYIIECTB C JOCTATOUHBIM KOJHMYECTBOM
SHEPrMM M HalpaBiseT UX B araky. Ecim sHeprus cymiecrBa JOCTHIaeT KPUTHYECKH HU3KOU
otmeTkH, GlobalStrategy HanpaBuUT 3TO CYIIECTBO K OMKalIIeMy U3BECTHOMY UCTOYHUKY 3HEPIUH

JJIA TIOJITMTKH.

2.4. Bnabl cywecTtB

2.4.1. Pa3Beguuk

I'maBHOW 1enbpI0 pa3BemauuKka sBISIETCS cOOp MHGPOPMAUU O PACIOJIOKEHWH HCTOYHUKOB
OHCPIruM Ha KapTte. AJ'IFOpI/ITM Pa3BCAKH pa3pa60TaH CJ'IGI[YIOH_II/IM o6pa30M. Ka)KI[BIf/'I Pa3BCaYHK
MNPOBCPACT, MOXKCET JIK OH 3a OAWH HIar MnMepeMCCTUTHCA Ha HeI/ICCJ'Ie,ILOBaHHYIO MNO3ULUKO KapThbl H,
CCJIM TaKUC IMO3HUIUU €CTh, OIIpAIINBACT <(FJ10621J'IBHBII71 Pa3yM>> HC npeTeH;[yeT JIN y>1<e KaKOfI-HPI6O
,I[perfI Pa3BCAYUK HA UCCICAOBAHHUC 3THUX HOSHHHﬁ. ECJ‘II/I OCTAKTCA y‘{aCTKI/I, Ha KOTOPBIC HU OJJUH
Pa3BCAYHK HC HpeTeH;[yeT, TO CYH_ICCTBO OIIOBCHIACT « J'I06aJ'IBHOI71 Pa3yM», YTO IMO3HUIUA «3aHsATa»,
U IBHUXKETCA K HeI71. ECJ‘II/I HC OCTAaCTCA HCPA3BCAaHHBIX y‘{aCTKOB, KOTOPBIC I[OCTyHHBI 3a OJHWH Iar,
COBCpIIACTCA 1mar B CTOPOHY CaMOIo 6JII/I)I(HCFO HECpa3BCAAHHOI0 H <<CB06OIIH01“O>> OT 3asi1BOK
JPYTUX pa3BeIYUKOB (hparMeHTa KapThl.

KaK TOJIBKO paSBeI[‘H/IK HaXOoIuT HOBI:If/i NCTOYHHK 3Hepr1/m, OH CTAHOBUTCA
«HpOI/IBBOI[I/ITeIIeM» U HAa 5TOM MECCTC OCHOBBIBACT HOByIO KOJIOHHUIO. KOJ‘IOHI/ISI — 9TO rpynna
CYIIECTB, MUTAIOIINXCA OT OJAHOIO0 MCTOYHHMKA DHEPIrHUU U pacHpede/IIIONINX OTy SHEPTUI0 MEXIY

co00i1 ¢ 1enbro 3 PEKTUBHOTO Pa3MHOKEHHS.

2.4.2. NponsBoauTenb

CymectBo, sBisronieecs «lIpousBoautenem», y4yacTBYeT B MPOU3BOJICTBE HOBBIX CYIIECTB.
prnna «HpOI/IBBOI[I/ITGJ‘ICI‘/'I», Haxogsg1munuxcs B O,I[HOI71 TOYKC C HCTOYHUKOM OHCPIUH 06p213y€T
KOJIOHMIO. 3amadyaMu KojioHuu «lIpomsBomuTeneily SBISETCS paclpesieieHue PECypcoB MEXKITy
YICHAMHU KOJIOHHMH U 3allluTa KOJIOHHWH OT 3aXBaTa BPaXCCKUMHU CYIICCTBAMMU.

Hns  sddexTuBHOrO pacmpeneneHusi HSHEPrud CpeAd UJICHOB KOJIOHHMU TPUMEHSETCS
CIIENYIONIUI anropuT™M. B KOJOHMM BBIIETSAIOTCS HanOoJiee CHIIbHbIE WieHbl. IMEHHO OoHM OyayT
norjiomarb SHEPIrur0 HMCTOYHHMKA, W 3aHUMATHBCA INPOU3BOJCTBOM CYIICCTB. OcTajibHble YIEHBI
KOJIOHMHM OyIyT TOJydaTh SHEPTHUI0 TOJBKO B TOM CJy4dae, €CJIM YPOBEHb HMX JHEPIUU JOCTUT

KPpUTHUYCCKH HU3KOM OTMETKH H cymeCrBaM TIpO3UT CMEPTh. Ka)K,I[BIfI HJICH KOJIOHHH, HC
10



YYaCTBYIOIIMM B MPOU3BOACTBE HOBBIX CYIIECTB, CTapaeTcs OTAATh H3JIMIIKH SHEPIUM CaMbIM
CHJIbHBIM YJICHAM. 3a CUET 3TOTO JOCTUTAETCS OOJIbINAsi CKOPOCTh PA3MHOKEHHSI CYIIECTB.

Ecnu sHeprus ucTouHuMKa MCCAKIA, M KapTa eule He pas3BenaHa, yacTh «lIpousBoaureneit»
npeBpaiaercs B «Pa3BequuKoOB» M MPOJOJKAET MCCIAEJOBAHUE KAPTHI C LIEJIBI0 OTKPBITUS HOBBIX
HMCTOYHUKOB SHEPTHH U CO3JaHUSI HOBBIX KOJIOHUH.

Hananenue Bpakeckoro cyiiecTBa Ha JitoOOTO 4YjieHa KOJIOHWU PACIICHMBAETCSl KOJIOHUEH Kak
IONBITKA 3aXBaTa MCTOYHUKA DHEPruu. B 3TOM Ciydae NMpoM3BOAMTCS OLEHKA CHJI COIIEPHUKA, U,
€CJIM CWJI KOJOHUM JIOCTATOYHO IJIsl TOTO, 4TOOBI OTOWTH aTaKy CBOMMH CHJIAMH, TO BCE UJICHBI
KOJIOHMH C JOCTaTOYHBIM YPOBHEM DHEPIUHU aTakyroT Bpara. Eciau cuiibl Bpara npeBOCXOAST CHIIBI

KOJIOHHH, TO CYHICCTBA, HAXOJAIIUCCA BOJIM3H KOJTOHUHU TAKKE MPU3bIBAIOTCS HA TOMOIIb.

3. KoHeuyHbI aBTOMAT cywecTBa QBeing (A1)

3.1. OnucaHwme

YroObl BBDKHTBH, KaXJ0OC€ CYIIECTBO JOJDKHO aJCKBATHO pearupoBaTh Ha H3MEHEHHUE
OKpyxaromieii 00cTaHoBKH, d(h(HEeKTUBHO 00pabaThiBasi Kak MOXKHO OOJIbIIEe TOCTYMAMONIEH H3BHE
uHpopmarun. ABTOMAT A/, peanu3yromuil JIOTUKY MOBEJICHHUS CYIIECTBA, MOy4aeT WH(HOPMAIIIO

(CO6BITI/I$I) N3 TPCX UCTOYHHUKOB. HcTounuku I/IH(l)OpMaLII/II/I aBTOMaTa NEpCUUCJICHbI B Tadm. 1.

Tabuuua 1
Ob6o3Havyenue Onucanue
Engine (pl) ba30Bblil IBUKOK MBI, IPEOCTABIIAIOIINN TAKUE COOBITUS, KaK:

o Poxnenwne cymectBa (BEING_BORN);
e  Cwmepts cymiectBa (BEING_DEAD);
e Hananenue Bpaxeckoro cymecrsa (BEING ATTACKED);

e [lepemaua SHEPTHUHU OT IPYTOTO CYIIECTBA
(ENERGY GIVEN).

GlobalStrategy (p2) OOBEKT, peaTu3yIOIIUi CTPATETHIO BCETO BU/IA CYIIECTB. DTOT
00BEKT COAECPKUT B cede BCIo HH(OpMaLnio 00 rccaeI10BaHHOM
[POCTPAHCTBE M Pean3yeT aJrOPUTM MMOBEICHUSI BCETO BHIA.
[T03TOMY MOKET SIBISITBCSL HICTOYHUKOM COOBITHA, TIPHBOISIINX K
CMEHE TAKTUKH LEJI0H TPYIIITBI CYIECTB.

Colony (p3) OOBEKT, pealn3yIOLINiA CTPATETHIO TOBEJICHUS CYILIECTB OTHON
KOJIOHUH. DTOT OOBEKT 3aHUMAETCs 3PP EKTUBHBIM
pacrpeneneHreM pecypcoB HCTOUHMKA SHEPTUH B IENIsIX HanboJee
3¢ dEKTUBHOTO PA3MHOXKEHHS TPYIIIHI CYIIIECTB.

11



HOBGI[GHI/IG Kaxxaoro

CyIlIecTBa

IOJIHOCTBIO

peanu3oBaHHBIM B Kiacce QBeingAutomata.

3.2. Cxema cBsA3en

3aJaCTCA

KOHCYHBIM

aBTOMAaTOM

Cxema cBs3eit aBTomara 4/ nzobpaxkeHa Ha puc. 2. Jljig mocTpoeHus: AuarpaMmmsbl ObLIO

KCITI0JIb30BaHO MHCTPYMEHTaNIbHOE cpenicTBO UniMod.

Al,

Tz, «eventproviders
pl : ru.ifmo.gbeing. QBeing

ﬁ «statemachine»
QBein...: ....DistinguishConfigManager

[E] «controlledobjects
ol : ru.ifmo.gbeing.QBeing

%F E100: String = "e100" {Being born}
$F E101: String = "e 101" {Initialize new move}
F E105: String = "2 105" {Being died}
iF E106: String = "e 106" {Decide new action}

Tr, =eventprovider»
p2 : ru.ifmo.gbeing.global. GlobalStrategy

F E102: String = "2 102" {Producer required}

iF E103: String = "e 103" {Explorer required}

iF E104: String = "e 104" {Eater required at point}

%F E107: String = "e 107" {Change type to "Eater Hungry™}

ol

p3 : ru.ifmo.gbeing.gl

T3 =eventproviders

lobal. Colony

%F E108: String = "e 108" {Colony permission to eat}

#F E109: String = "e 109" {Colony advice to share energy}
iF E110: String = "e 110" {Colony attacked}

$F E111: String = "e111" {Make being Support}

® ® ¢ ¢ © O ¢ OO O O OO OO DECPDOOODP OO OEDTDOP OO O DT DO OO O T

»x101:
x102:
x103:
x104:
x105:
»106:
x107:
x108:
x109:
x110:
¥1il:
x112:
x113:
x114:
x115:
z100:
z101:
z102:
z103:
z104:
z105:
z106:
z107:
z108:
z109:
z110:
z111:
Z112:
z113:
z114:
z115:
z116:
z117:
z118:
11
zlal:
z121;
7122:

boalean {Reached the destination}

boalean {Being can born}

boalean {Can tranform colony to explorers}
boolean {Enemy is here}

boalean {There iz enough food}

boalean {There iz enough energy to start a colony}
boalean {We are dying}

boalean {Is there any energy point}
boolean {We can reach the energy point}
boalean {We are healthy enough to explore}
boalean {Is there any energy point}
boalean {Explorer is hungry}

boalean {Can setup colony}

boolean {There is a point with enough food}
boolean {We are attacked and need support}
void {Start new move}

void {Init being data}

void {Ask Strategy for being type}

woid {Being haven't reached it's destination}
wvoid {Inform Strategy about being death}
wvoid {Remove being from Colony}

void {Eater reached its destination paint}
void {Step towards destination point}

woid {Born}

wvoid {Transform colony to explorers}

void {Process colony advice}

void {Attack}

woid {Start eating}

wvoid {Go to energy point}

void {Eat}

void {Continue exploring}

void {Step towards energy paint}

woid {Set explorer to Hungry state}

wvoid {Setup Colony}

wvoid {Continue exploring}

void {Change type to "Find Food™}

void {Call support}

woid {Support reached its destination}

Puc. 2. Cxema cBs3eii aBTomara A/

12



3.3. OnucaHue cocToAHUU

Coctositnust aBTomata 4/ npuBeAeHbI B Ta0I. 2.

Taonmna 2

S BORN «Poxnaenue». HauanbHOE COCTOSIHUE CyIIIECTBA.
Cy1ecTBo 0kKHaHNE IPUCBOCHUS OJJTHOTO U3 THUIIOB
(«PazBequnky, «I[IponsBonutensy). [IpucBoenue
THUIIA IPOUCXOJUT IIPH MOJIYYEHUH YKAa3aHUS OT
GlobalStrategy.

S EXPLORING «PazBenkay. CymiecTBo UCCIeayeT HEM3BECTHBIE
YYaCTKHU KapThl.

S EXPLORING HUNGRY «Pa3BemuuKk» B IOMCKaX SHEPTUH TSI TTOAITUTKH
CBOMX aKKyMYJISITOPOB.

S PRODUCER «ITpousBoguTens»

S EATER MOVING TO POINT «[IpousBoauTENB)» IBUTAOIIUNCS K UCTOYHUKY
SHEPIruH.

S FATER FIND FEED PLACE «IIpon3BoauTeENb» B MOMCKAX SHEPT UM JJIS
HOJIUTKH CBOUX aKKYMYJISTOPOB.

S SUPPORT «ITopnepxka». CyliecTBo nepemMeniaercs K
Y4YacTKy, aTaKOBAaHHOMY Bparom.

3.4. OnncaHue coobITUN

CoObITHs, TOCTyMaKwIIMe OT WCTOYHHKA COOBITUH pl, nBwxkka wurpel (Engine),

npuBeJIeHBI B Ta0. 3.

Taoauna 3

Oo6o3nauenue Onucanue

E100 Poxnenre HoBOro cyiiiecTsa.

EI0] [Ipoucxoaut UHUIMATU3ALMS TIEPE]] OUEPETHBIM
XOJIOM.

E105 CymiectBo moruosio.

El106 [Ipoucxomur pacyer xoa.

CoO0pITHs, TIOCTYTAKONIME OT MCTOYHHKA COOBITHH p2, CTpaTeruu BCErO BUJA CYIIECTB

(GlobalStrategy), npuBeneHsl B Ta01. 4.



Taoéauna 4

Oo6o3nayenue Onucanue

E102 TpeGyetcst «[IpousBoAUTETBY.

E103 Tpebyetcs «PazBequuk».

E104 Bpar arakyer. TpeOyeTcs moaaepka.

E107 [IpousBoauTesb HANPABISETCS K APYTOMY
HCTOYHHUKY SHEPIHUH.

CoObITHs, TOCTyMArOIIUE OT HCTOYHHMKA cOObITHIl p3, xomonuu cymectB (Colony),

MpUBEJICHBI B Ta0. 5.

Taonmna S

E108 Koionus pekoMeH1yeT NorjJoTUTh YacTh
SHEPTrUU UCTOYHHUKA.

E109 Kononus pekoMeHayeT nepeaarb U3JIHIIKH
SHEPIrUU JPYroMy CYyIIECTBY.

E110 Kononus arakoBana Bparom.

Elll Cy1ecTBo HampaBisieTcsi Ha OUTBY C Bparom (B
kauectBe «llomaepxkmy).

3.5. Cnucok BbIXoAHbLIX BO3OEeUCTBUMN

BrixoHbie BO3ACMCTBHS KIMEHTCKOTO 00beKTa yrpapiieHus (o /) mpuBeaeHbI B TabII. 6.

Tabuauna 6

z100 Hauats xop.

z101 Nuannmanuzanyst.

z102 3anpoc k GlobalSrategy o Tune cymiecTsa.

z103 O0paboTka cuTyaluy, KOrja CyIiecTBO He JOCTUTITIO IyHKTa
HA3HAYCHMSI.

z104 O06paboTka cOOBITUS O THOEH CYIIECTBA.

z105 Cy1iecTBO MOKHUJIAET KOJIOHHUIO.

z106 Cy11ecTBO JOCTUIIIO MYHKTA HA3HAYCHMS.

z107 IlepeMecTUThCS B HANIPABICHUH ITYHKTA HA3HAYCHHSL.

z108 Poxnenune cymectsa.

z109 PachopmupoBats K010HHIO (IPEBPATUTH YacTh CYLIECTB KOJIOHUU B
«Pa3BequnuKoOBY).

z110 Pacuer neiicTBUs, HANMPaBICHHOTO HA 0JIAr0 KOJOHUH B 1[EJIOM.

zIl11 Artaka.

zl12 [IprcoeTMHATHCS K KOJIOHHH.

zl13 HanpaBuTbcs K HCTOUHUKY DHEPTHH.




zl14 [Tornotuth yacTh 3HEPTUN UCTOYHUKA.

zl15 [Toazapsaka akkyMyIsITOpoB 3akoHYeHA. [IpogOIKUTh pa3BesIKy.

zl16 [TepemecTuThCS B HANTPaBIEHUH UCTOYHUKA Y3HEPTHUH.

zIl17 Hanpasuts «Pa3Benunka) Ha NOJMUTKY aKKYMYJISITOPOB.

zIl18 [IpeBparuts «Pa3Bequnkay, HalIEAMIETO UCTOYHUK SHEPTUU B
«[IpousBoguTens» U OPraHU30BaTh HA MECTE UCTOUHUKA HOBYIO
KOJIOHUIO.

z119 IIponoIKnTh pa3BeaKy TEPPUTOPHH.

z120 Hanpasute «ITpouzBoaurtens Ha NOANUTKY aKKYMYJISITOPOB.

zl21 Bri3zBath noamMory.

z122 Cy1ecTBo, HanpaBJIeHHOE HA MOJIMOTY, IOCTUTJIO TOUYKH
Ha3HAYCHHUSI.

3.6. Cnucok napameTpoB npu nepexoaax
[TapameTpsl 00BeKTa yrpaBiieHus cyliecTa (0/) mpuBeAeHBI B Ta0II. 7.

Tabnnuna 7

x101 Cy1iecTBO JOCTUTIIO TOUYKH HA3HAYCHHS.

x102 CymecTBo 00712/1a€T TOCTATOYHBIM KOJTHYECTBOM SHEPTHH IS
POXICHHSI HOBOTO CYIIECTBA.

x103 Crnenyet nu Tpanc)OpMHUPOBATH YaCTh CYLIECTB KOJIOHUU B
«Pa3BequnKOBY.

x104 Haxoautcst 1 Bpaskeckoe CyIIeCTBO B HETIOCPEACTBEHHOM
OJIM30CTH.

x105 JloCTaTOYHO JIM DHEPTUH y UCTOYHUKA /ISl ITUTAHUS CYIIECTBA.

x106 JIOCTaTOYHO JIM PHEPTHH y UCTOYHUKA JJISl OPraHU3allii HOBOM
KOJIOHUH.

x107 YpoBeHb HEPrUM CyIIeCTBA JOCTUT KPUTHUECKOH OTMETKH.

x108 Nmeercs mu kakoi-1100 UICTOYHUK SHEPTUH, JTOCTATOUHBIN JIJIs
MOJITUTKY aKKyMYJISITOPOB, B HEMIOCPEICTBEHHON OJIM30CTH OT
cymectsa. (C yueTom noTpebieHus: SHEPTUN APYTUMH
CYIIIECTBAMU KOJIOHHUH).

x109 XBaTHT JIM Y CYIIECTBA SHEPTUHU IS TOTO, YTOOBI JOCTUTHYTh
HCTOYHMKA 0€3 JIOMOJHUTENbHOM MOMUTKU aKKYMYJISITOPOB.

x110 JIOoCTaTO4HO JIK y CYIIECTBA SHEPTUU JUIsI IPOJIOIKCHUS PA3BEAKH.

x111 NmeeTcst mu kakoi-11M00 HCTOUHUK SHEPTHH, JOCTATOYHBIHN JUIst
MOJITUTKY aKKyMYJISITOPOB, B HEMIOCPEICTBEHHON OJIM30CTH OT
cymectBa. (be3 yuera noTpebiaeHus SHEPTUH IPYyTUMHU
CYyIIIECTBAMU KOJIOHHUH).

x112 3anac sHeprun y «Pa3Bemunkay moaxoauT K KOHITY.

x113 Bo3MokHO 11 opraHn30BaTh KOJOHUIO Y OJIMIKAUIIIEr0 HCTOYHUKA
SHEPI'UH.

x114 Pa3Benka 3akoHYeHa.

x115 Kounonus arakoBana BparoM. HyxHa nojaepskka.
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3.7.'pach nepexonoB

I'pad nepexonos aBromara A/ nzoOpaxkeH Ha puc. 3. [lJis1 HOCTPOSHUsI TUarpaMmbl OBLIO

WCITI0JIb30BaHO MHCTPYMEHTANIbHOE cpenicTBO UniMod.

el06[lo1.x101] fol.z107

C : el06fotx

e101//o1.z100 5_SUPPORT

s

e105 fol.2104, 01,2103

e101 /01,2100
e110{lot.x115]

101Hfotz122

e105[o1.x101] fol.2108

S_PRODUCER

e106[o1.x102] fo1.z108 C

£105[101.x102 B& 01.x103] fo1.7109

e110[o1.x115]} fol.z121 C

e105 fol.z104, 01,2105

S_BORM

.—.

2102

el00-fotizi0d, 012102

S_EATER_MOVING_TO_POINT

104

—

101 fotizon T2

S_EXPLORING

e105 fol.z104

E ( E e106['01.x105 && (01,x109 || 01.x106)] fol.2113

e103

eid6[lolxi01] fo1.2107 :

S_EATER_FIND_FEED_PLACE

el07

CJ_

2 106[l01.x102 && lol.x103 && 01.x104] fol.z111

——

e106[lo1 %102 BB lo1x103 B& tolx 104 fo Lo

108[lo1.x112 &R 01.x113] fo1.7118

e106[o1.x112} fol.7117

e106[lolx112 && lol.x113] jol.2119

£106[lo1.x114 88 01.x110] fo1.2115

S_EXPLORING_HUNGRY

=

3 €101 /fo1.z100

e105 fo1.7104, 01,2103

eidi fot.z100

e105 fol.z104

=108[10 L.x 105 64 oL x 105 || 01x106)
86 101,106 &8 101,107 86 01.¢108] jo1.2113

210610 L x 105 && (o1 %109 1T al.xlojj
88 101,106 88 101.x107 & 10l.x108

06[01.x114] fo1.2120

ﬂ(%
e101 fo1.z100

D 2105 foliz104

e106[lo1.x114 88 lo1.x110 &% 101.x105 k& In1.x111]
e106[lo1,x114 && lo1.x110 &8 lo1.x105 &R o1.x111] jol,z116
e106[lo1.x114 &R lo1.x110 8% 01.x105] fol.z114

e106[o1.x105] fo1.2112

2106[101)x105 && 1(a1.x108 || 01.x106) && ol.x107] [o17114

Jns peamuzanmu aBTomata UniMod wcnonb3oBaTh ObUIO HENB3sl, TaK KaK MpaBHIA UIPHI

3anpeniarT UCIOJIb30BaTh BHEIIHUE OUOINOTEKH.

4. 3anycK nporpamMmmbl

Jist 3amycka CKOMITMJIMPOBAHHOM MPOTpaMMbl HEOOXOIMMO:

1) C caiita Dnektpuueckux mKyHraed (http://www.electricjungle.ru/) 3arpy3uth Java-apxus

ejungle distr.jar ¢ UCHOJHAEMBIM KOAOM HUIDHI.

2) C caifta mnpoekTa ckadaTh Java-apxuB QBeing3.jar,

peaM3yIOIIYIO aJTOPUTM CYIIECTBA.

3) 3amycTHTh UrPY IPH TOMOLIA KOMAH/IHI :

java —-Jjar ejungle distr.jar

COoepKallluid NpPOrpammy,

4) B OTKpbIBHOIEMCS TJIIABHOM OKHE MpHJIOXKEHUs (puc. 4.) HaxaTh KiIaBuIly «Add» YTOOBI

I[O63.BI/ITB CYHICCTBO B UI'DY:

1 .
Jns1 3amycka He0OX0AMMO, YTOOBI Ha KOMIIBIOTEpe OblIa ycTaHOBJCHA Java Bepeuu 1.5 wim OoJiee O3IHEHH.
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EEX

= Universum

Turn: 0 of 2000
\ Owner \ Mass | Ener

| aaa [ wew || clean |

T G T ]
siover  Game Speed faster

Puc.4. 'naBHOE OKHO NPUIIOKEHUS

5) B nmosBuBmemcs quanore (puc. 5) yka3aTh MyTh K Java-apxuBy QBeing3. jar.

= Universum |Z”§”X‘
| Turn: 0 of 2000

| Cwwner \ Mass \Energ

= Add beings
Available creatures:

E§ @7 HNew Clean.

Add from JAR

DR e
sower  Game Speed faster

Puc.5. [luanor noGaBieHus cymecTBa

6) HaxaTbh KHOIIKY JUIS 3aI1yCKa UI'PBL.
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3aK/JI04YeHne

IIpu pas3paboTke cymecTBa OCHOBHOE BHHMMAaHHE YAESJIOCh pealu3aluu  Haubosee
YHHUBEPCAIBHOTO QJITOPUTMA JUISl IBYX BHJIOB COCTSI3aHUN — OJMHOYHBIX COPEBHOBAHUM U Jy3JIEH.
[TosTomy cymiecTBa JOOMIMCH paBHOTO ycriexa B 000MX KOHKYpCax.

CymiecTBO ydacTByeT B KOHKypce Mo Ha3zBanueM «(QBeing» (aBTop «Bulemar») w 3aHAIO
CIEAYIOLINE MECTA B PEUTHHTE:

e 52 mecTo B peiiTuHre « CuapHEHIINX NMONYJISUUN [0 pe3yabTaTamMm I[y:aneﬁ»2 (puc. 6).

a{naneﬁmne MONYNALWA N0 pe3ynbTaTam oy3ne

o

Boicwan nwra
F 9 Executer universum.beings HomoSapiensPack. HomoSapiens 163
w2 Enotus universum.beings.Enotl 160
w3 riite universum.beings.Cheburator 152
w4 frooper universum.beings PypoksMonkey 148
G Putnik universum.beings.Life 145
] frooper universum.beings.Monkey 143
[eL =y SergkE com.serge.creatures3. Biber 137
" 8 tivy com.gtechua.being.b1.Agaressor 135
] Sergk com.serge.creaturess Biber 131
10 W[ universum.beings. ThirdBeing 113
1 nwra
¥ 5Q Goldman yargroup.EasyLight 117
G Dyakonoy universum.beings.Sapsan 113
¥ 52 Bulemar ru.ifmo.gbeing.GBeing 112
53 Dyakonoy universum.beings.Moron 103

Puc.6. Pesynbratrel B peliTunre «CHIBHEUITUX MOMYJISAIMNA 110 pe3ybTaTaM JTydJiei»

B xonkypce «Jly?51b» CyIiecTBo BhIILIIO B PUHAIBHBIN 3Tall COPEBHOBAHUH.

* IlanHble peiTuHra BepHbl HA MOMEHT HanucaHus padoTsl. [TogpobHee ¢ peHTHHIOM MOXKHO
03HAaKOMHTbCS Ha caifre: http://www.electricjungle.ru B paznene «PeHTHH».
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e 24 mecTo B peiiTuHre «J{oCTHXEeHHs B OTMHOYHBIX Urpax» (puc. 7).

g\,FI,DETH}KEHHH B OOWHOYHBIX Mrpax

pesrer

1 Vovka universum.beings vovka. BaseBeing 3822
2 kammerer ru.kammerer.being.snake. Snake 3618
3 Enaotus universum.beings. Enot1 83613
4 kammerer ru.kammerer.being.snake.Snake2 3410
5 Griff universum.beings.griff Beinga 3284
i Executer universum.beings.HomoSapiensPack HomoSapiens 3270
[ sergonaft universum.beings. SerZhenCreature Ti05
a8 Qiz ru.ifmo.votinov. CongquerarBeing TE46
9 sergonaft universum.beings.SerfZhensimplest 47T
10 farlik universum.beings forlik Wasp 7363
22 Antidote universum.beings. Scout H725
23 Afonin universum.beings.rabin_bobin.RobinBobin 5700
24 Bulemar ru.ifmo.gbeing.Being 5516
25 el13 piglets.gamma.Figlet 5352

Puc.7. PesynbraTsl B pediThuHTe «/JOCTHXEHNSA B OTMHOYHBIX UTPaX»»

Pa3paboTaHHbIil HHTEIUIEKT 10CTaTOYHO A(P(GEKTUBEH MPHU Pa3BEIKE M Pa3MHOXKECHHH CYIIECTB.
IIpu sToM mOJ >(PPEKTUBHOCTBIO pa3BEJIKU IOHUMAETCS, YTO IMOJHAS pas3BeAKa TEPPUTOPUU
3akaHuuBaeTcs npumepHo Ha 50-b1x — 70-bIx xomax (Pe3ynbTaThl crpaBe/UIMBHI ISl OJUHOYHON
UTpBI, KOTJIa CYIIECTBaM OJIHOTO BHJIa IIPEJOCTABICHO BCe UTPOBOE MoJie). bricTpas pa3Beaka BakHa
B COPEBHOBaHMAX «Jly31b», Tak Kak MO3BOJISIET HAa PAHHUX CTAAMSIX UIPHI 3aXBATHTh KaK MOYKHO
Oonplie pecypcoB paHbiie cornepHuka. [log 3¢ (GeKTHBHOCTRIO PAa3MHOKEHHS MOHUMAETCS
BO3MOKHOCTb BOCIIPOM3BECTH KaK MOXXHO OOJIbIlIee KOJMYECTBO CYIIECTB, MCIIOJIb3YSl KaK MOYKHO
MEHbIIE YHEPTUH.

[lTonyyeHHBIi B COPEBHOBAHMM HAa JAHHBIH MOMEHT pE3yJbTaT MOXHO YJIYYIIUTH,
YCOBEPILIEHCTBOBAB aJTOPUTM HAIMAJCHHs, pPEaJM30BaB HE TOJBKO 3alIUTy COOCTBEHHBIX
HCTOYHHUKOB SHEPryM, HO U LIEHTPAJIM30BAHHYIO aTaKy Ha Haubosiee Ooratble SHEPruel Bpakeckue

HUCTOYHUKH.
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. Onexmpuueckue oxcynenu. http://is.ifmo.ru/elejungle/

. Waneimo A.A. SWITCH-texHonorus. AnTOpuUTMH3alks W MPOrpaMMHUpPOBAHUE 3a1ad
noruyeckoro ynpasienus. CII0.: Hayka. 1998. http://is.ifmo.ru/books/switch/1

. Hlaneimo A.A. HoBasi uHMIIMATMBa B NPOrpaMMHUpPOBAaHHUM. JIBHKEHHE 3a OTKPBITYIO
MPOEKTHYIO JIOKYMEHTAIHIO /l Mup K. 2003. Ne 9, c.52-56.
http://is.ifmo.ru/works/open_doc

. Tlanveun A.A. Dnextpomxynriu. HoBwlli KOHKypC MO mporpamMmmupoBaHuio Ha Java //
Kommbrotepubie  WHCTpyMeHTHI B oOpaszoBanuu.  2006.  Ne 2, ¢.85-87.
http://is.ifmo.ru/elejungle/ CIE-EJ.pdf
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MpunoxeHue. UcxooHbIN TEKCT NporpamMmbil

BeingEvent. java

package ru.ifmo.gbeing;

public interface BeingEvent {
// Being Events
int E100 = 100; // Being born
int E101 = 101; // initialize before new move
int E102 = 102; // set being type to "Producer"
int E103 = 103; // set being type to "Explorer searching"
int E104 = 104; // set being type to "Support"
int EF105 = 105; // being dead
int EI106 = 106; // calculate move
int E107 = 107; // set being type to "Eater find food"
int E108 = 108; // colony permission to eat
int EF109 = 109; // colony advice to share energy
int E110 = 110; // Colony attacked
int EF111 = 111; // Make being Support

BeingState. java

package ru.ifmo.gbeing;

public interface BeingState {
// Being states
int S BORN = 10;
int S PRODUCER = 11;
int S EATER MOVING TO POINT = 12;
int S EATER FIND FEED PLACE = 13;
int S EXPLORING = 14;
int S EXPLORING HUNGRY = 15;
int S SUPPORT = 16;

EventManager. java

package ru.ifmo.gbeing;
import ru.ifmo.gbeing.global.GlobalStrategy;

public class EventManager {
public static void handleBeingEvent (int event, QBeing dest,
StateMachineContext context) {
dest.getAutomata () .processBeingEvent (event, context);
}
public static void handleStrategyEvent (int event, StateMachineContext
context) {
GlobalStrategy.instance() .getAutomata () .processStrategyEvent (event,
context);
}
}

21



QBeing.java

package ru.ifmo.gbeing;

import ru.ifmo.gbeing.common.BehaviourConstants;
import ru.ifmo.gbeing.common.BeingType;

import ru.ifmo.gbeing.global.GlobalStrategy;
import ru.ifmo.gbeing.global.UniverseInfo;
import universum.bi.*;

public class QBeing implements Being, Comparable<QBeing> {

public static int gcount;
public static int gdead;

private QBeing parent;
private float mass;
private float speed;
private float energy;
private int id;

private Location location;
private Integer[] others;

private QBeingAutomata automata;
private Location destination;
private Event action;

public QBeing() {
others = new Integer[l];
automata = new QBeingAutomata (this) ;

}

public float getMass () {
return mass;

}

public void setMass (float mass) {
this.mass = mass;

}

public void reinit (UserGameInfo info) {
GlobalStrategy.initInstance() ;
UniverselInfo.initInstance();

GlobalStrategy.instance() .initGameInfo (info) ;
gcount = 0;
gdead = 0;

}

public String getName () {
return "QBeing";

}

public String getOwnerName () {
return "Bulemar";

}
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public BeingParams getParams () {
return new BeingParams (BehaviourConstants.MAX MASS,

BehaviourConstants.SPEED) ;

}

public synchronized void processEvent (BeingInterface bi, Event e) {
StateMachineContext ctx;

}

switch (
case

case

e.kind()) {

BEING BORN:

gcount++;

ctx = new StateMachineContext ();
ctx.setBeingInterface (bi);
ctx.setEvent (e);

EventManager.handleBeingEvent (BeingEvent.E100, this, ctx);
break;
BEING_DEAD:
gcount—--;
gdead+t+;

ctx = new StateMachineContext () ;

ctx.setBeingInterface (bi);
EventManager.handleBeingEvent (BeingEvent.E105, this, ctx);

bi.log(this, "dead: " + gdead);
break;

case BEING ATTACKED:

ctx = new StateMachineContext ();
ctx.setBeingInterface (bi);
ctx.setSender (this) ;

float forces = getEnemyForces (bi);
ctx.put ("forces", forces);
if (getState() == BeingState.S PRODUCER)

EventManager.handleBeingEvent (BeingEvent.E110, this, ctx);

public Event makeTurn (BeingInterface bi) {

}

StateMachineContext machineContext =
machineContext.setBeingInterface (bi);

new StateMachineContext () ;

machineContext.setBeing (this) ;
EventManager.handleBeingEvent (BeingEvent.E101, this, machineContext) ;

return action;

public QBeing getParent () {
return parent;

}

public void setParent (QBeing parent) {

}

this.pa

rent = parent;

public void setId(int id) {

}

this.id

= id;

public int getId() {

23



return id;

}

public float getEnergy() {
return enerqgy;

}

public void setSpeed(float speed) {
this.speed = speed;
}

public float getSpeed() {
return speed;

}

public Location getLocation () {
return location;

}

public void setlLocation(Location location) {
this.location = location;

}

public Integer[] getOthers (BeingInterface bi) {
others = bi.getPointInfo(this) .getEntities(this, others);
return others;

}

public void setEnergy(float energy) {
this.energy = energy;

}

public String toString() {
return this.getClass () .getName () ;

}

public int compareTo (OBeing other) ({
float el = getEnergy():;
float e2 = other.getEnergy();
return -Float.compare(el, e2);

}

public QBeingAutomata getAutomata () {
return automata;

}

public void setDestination(Location destination) {
this.destination = destination;

}

public Location getDestination() {
return destination;

}

public int getState() {
return automata.getState();

}

public float beingWillEat () {



float willEat = 0;

if (GlobalStrategy.getType(getState()) == BeingType.TYPE EXPLORER) {
if (getEnergy() < BehaviourConstants.NORM EXP FOOD * getMass()) {
willEat = Math.min(getMass () * Constants.K bite,
BehaviourConstants.NORM EXP FOOD * getMass () - getEnergy());
}
} else if (GlobalStrategy.getType(getState()) == BeingType.TYPE EATER &&
getState() == BeingState.S PRODUCER) {

willEat = Math.min(getMass() * Constants.K bite, Constants.K toborn

* getMass () - getEnergy()):;

}

}

return willEat;

public void setAction (Event action) {

}

this.action = action;

private Integer[] entitiesHere = new Integer[1l];

private float getEnemyForces (BeingInterface bi) {

}

PointInfo pointInfo = bi.getPointInfo (this);
entitiesHere = pointInfo.getEntities(this, entitiesHere);
Object owner = GlobalStrategy.instance() .getOwner () ;
float force = 0;
for (Integer id: entitiesHere) ({
if (id == null)
break;
if (bi.getOwner (this, id) != owner) {
force += bi.getMass (this, id);
}
}

return force;

public float getForce () {

}

return getEnergy() - getMass () * Constants.K emin;

QBeingAutomata. java

package ru.ifmo.gbeing;

import

import
import
import
import
import

import
import

public

universum.bi.*;

ru.ifmo.gbeing.global.GlobalStrategy;
ru.ifmo.gbeing.global.UniverselInfo;
ru.ifmo.gbeing.common.LocationInfo;
ru.ifmo.gbeing.common.BehaviourConstants;
ru.ifmo.gbeing.common.BeingUtil;

jJava.util.List;
java.util.Collection;

class QBeingAutomata {

private QBeing being;
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private int state;
private StateMachineContext context;

public OBeingAutomata (QBeing being) {
this.being = being;
state = BeingState.S BORN;

[/ —mmmmmmmm e Main Automata event processor -——-—-——-———————-————————————

public void processBeingEvent (int event, StateMachineContext context) {
this.context = context;
switch (state) {
case BeingState.S BORN:
switch (event) {
case BeingEvent.E100:

z101(); // init being
z102(); // ask GlobalStrategy for required being type
break;

case BeingEvent.E102:
state = BeingState.S PRODUCER;
break;
case BeingEvent.E103:
state = BeingState.S EXPLORING;
break;
case BeingEvent.E104:
state = BeingState.S EATER MOVING TO POINT;
break;
}
break;
case BeingState.S EXPLORING:
switch (event) {
case BeingEvent.E101:
z100(); // new move started
break;
case BeingEvent.E105:
2104 () ;
break;
case BeingEvent.E106:
if (x112()) |
z117 () ;
state = BeingState.S EXPLORING HUNGRY;
break;
}
if (x113()) |
z118 () ;
state =
break;

BeingState.S PRODUCER;

}
z119();
break;
case BeingEvent.E107:
state = BeingState.S EATER FIND FEED PLACE;
break;
}
break;
case BeingState.S EXPLORING HUNGRY:
switch (event) {
case BeingEvent.E101:
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z100(); // new move started
break;
case BeingEvent.E105:
z104(); // inform strategy about being death
break;
case BeingEvent.E106:
if (x114()) |
z120() ;
state =
break;

BeingState.S EATER FIND FEED PLACE;

= BeingState.S EXPLORING;

if (x105()) {
z114 () ;
break;

}

if (x111()) |
z116();
break;

}
break;

}
break;
case BeingState.S PRODUCER:
switch (event) {
case BeingEvent.E101:
z100(); // new move started
break;
case BeingEvent.E105:
z104(); // inform strategy about being death
z105(); // remove colony supplier
break;
case BeingEvent.E103:
state = BeingState.S EXPLORING;

break;
case BeingEvent.E106:

if (x102()) {
z108 () ;
break;

}

if (x103()) {
z109(); // Transform colony to explorers
break;

}

if (x104()) {
z111(); // Attack
break;

}

z110 () ;

break;

case BeingEvent.E110:

if (x115()) |
z121();
break;
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break;
case BeingEvent.EI111:
state = BeingState.S SUPPORT;
break;
}
break;
case BeingState.S EATER MOVING TO POINT:
switch (event) {
case BeingEvent.E101:
z100(); // new move started

break;
case BeingEvent.E105:
z104(); // inform strategy about being death
z103(); // Inform strategy that being haven't reached
//it's destination
break;
case BeingEvent.E106:
if (x101()) |
z106();
state = BeingState.S PRODUCER;
break;
}
z107 () ;
break;
}
break;
case BeingState.S SUPPORT:
switch (event) {
case BeingEvent.E101:
z100(); // new move started
break;
case BeingEvent.E105:
z104(); // inform strategy about being death
z103(); // Inform strategy that being haven't reached
//it's destination
break;
case BeingEvent.E106:
if (x101()) {
2122 () ;
state =
break;

BeingState.S PRODUCER;

}
z107 () ;
break;
}
break;
case BeingState.S EATER FIND FEED PLACE:
switch (event) {
case BeingEvent.E101:
z100(); // new move started
break;
case BeingEvent.E105:
z104(); // inform strategy about being death
break;
case BeingEvent.E106:
if (x105()) {
z112 () ;

state BeingState.S PRODUCER;



break;

}

if (x109() || x106()) {
z113();
state = BeingState.S EATER MOVING TO POINT;
break;

}

if (x107()) {
z114 () ;
break;

}

if (x108()) {
z113();
state = BeingState.S EATER MOVING TO POINT;
break;

}

break;

}
break;
}
}
/] —mmmmmm e End of Main Automata event processor ---------
/] —mmmmmm - Automata input actions ------------—----—————-—————-

/**
* We have reached the destination point
* @return true, if we reched destination
*/
private boolean x101 () {
BeingInterface bi = context.getBeingInterface();
QBeing me = context.getBeing();
return bi.getLocation(me) .equals (me.getDestination());

}
/**

* Being can born
* @return true, if being can born

*/
private boolean x102 () {
QBeing me = context.getBeing();
BeingInterface bi = context.getBeingInterface();

return bi.getEnergy(me) >= Constants.K toborn * me.getMass();

}
/%

* Lack of food, should tranform the colony to explorers
* @return true, if food amount is not enough
*/
private boolean x103() {
return lackOfFood () && !GlobalStrategy.instance() .isExploringFinished();

}

Jxx
* Is there an enemy we should attack?
* @return true, if the enemy is located, and we are healthy enough to
attack.
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*/
private boolean x104 () {
QBeing me = context.getBeing();
BeingInterface bi = context.getBeingInterface();
Integer other = isForeignHere (me, bi);
float e = bi.getEnergy(me);
context.put ("enemy", other);
return other != null && e >= BehaviourConstants.MIN EATER ATTACK ENERGY
* me.getMass () ;

}
/**

* We have enough energy at the current location.
* @return true, if there is enough food.

*/
private boolean x105() {
QBeing me = context.getBeing();
BeingInterface bi = context.getBeingInterface();
return UniverseInfo.instance() .isEnoughEnergy(me, new

LocationInfo (bi.getPointInfo(me), me), BehaviourConstants.MIN FEED ENERGY) ;
}

/**
* Is there an energy point with enogh energy to start a colony we can reach
* @return true, if there is one

*/
private boolean x106() {
QBeing me = context.getBeing();
BeingInterface bi = context.getBeingInterface();
Location loc = UniverselInfo.instance() .findReachableEnergyPoint (me, bi,

BehaviourConstants.MIN START COLONY ENERGY) ;
context.put ("location", loc);
return loc != null;

}

VAR
* We are dying
* @return true, if we have low energy

*/
private boolean x107() {
QBeing me = context.getBeing();
BeingInterface bi = context.getBeingInterface();
return bi.getEnergy(me) < BehaviourConstants.MIN HEALTH * me.getMass();
}
/**

* Is there an energy point with some energy we can reach
* @return true, if there is one

*/
private boolean x108 () {
QBeing me = context.getBeing();
BeingInterface bi = context.getBeingInterface();

Location loc = UniverselInfo.instance () .findReachableEnergyPoint (me, bi,
BehaviourConstants.MIN FEED ENERGY) ;

context.put ("location", loc);

return loc != null;

/**
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* We can reach the energy point with energy
* @return true, if we can
*/
private boolean x109() {
QBeing me = context.getBeing();
BeingInterface bi = context.getBeingInterface();
Location loc = UniverselInfo.instance() .findReachableEnergyPoint (me, bi,
BehaviourConstants.MIN FEED ENERGY) ;
if (loc !'= null) {
float avail = Universelnfo.instance() .getAvailkEnergyAtLoc (me, loc);
me.setDestination (loc);
if (avail > BehaviourConstants.CHANGE FEED PLACE REQUIRED) {
context.put ("location", loc);
return true;
}
}
return false;

}

/**
* We re not hugry anymore
* @return true, if we are healthy enough to explore.

*/
private boolean x110 () {
QBeing me = context.getBeing();
BeingInterface bi = context.getBeingInterface();

return bi.getEnergy(me) >= BehaviourConstants.NORM EXP FOOD *
me.getMass () ;

}
/**

* Is there an energy point with some energy we can reach (Greedy)
* @return true, if there is one
*/
private boolean x111 () {
QBeing me = context.getBeing();
BeingInterface bi = context.getBeingInterface();
Location loc = UniverselInfo.instance() .findReachableEnergyPoint (me, bi,
BehaviourConstants.MIN FEED ENERGY) ;
if (loc == null) {
loc = UniverselInfo.instance() .findReachableEnergyPoint (me, bi,
BehaviourConstants.MIN FEED ENERGY, true);
}
context.put ("location", loc);
return loc != null;

}
/%

* Explorer is hungry.
* @return

*/
private boolean x112 () {
QBeing me = context.getBeing();
BeingInterface bi = context.getBeingInterface();

return bi.getEnergy(me) < BehaviourConstants.MIN EXP FOOD *
me.getMass () ;

}
/**



* Can start colony.

* @return

*/

private boolean x113() {
QBeing me = context.getBeing();
BeingInterface bi = context.getBeingInterface();
PointInfo pi = bi.getPointInfo (me);
return UniverseInfo.instance() .isEnoughEnergy (me,
me) ,

new LocationInfo(pi,

BehaviourConstants.MIN START COLONY ENERGY) &&

GlobalStrategy.instance() .startColonyHere (pi, me);
}

/**
* Explorer should be set to Eater.
* @return true, if there is a point with enough food
*/

private boolean x114 () {

return x110() && GlobalStrategy.instance() .isExploringFinished() ;

}

Jxx
* We need support
* @return true, if support is needed
*/
private boolean x115() {
Float forces = (Float) context.get("forces");
context.setBeing (being) ;
QBeing me = context.getBeing();

float supportNeeded = forces * BehaviourConstants.

GlobalStrategy.instance() .getColonyForce (me) ;
if (supportNeeded > 0) {
context.put ("supportNeeded", supportNeeded);
return true;

}

return false;

/] mmmmmmmm———— End of Automata input actions -----------

/] mmmmmmmm———— Automata output actions -----------------

/**
* Update being energy, location, etc.
*/
private void z100() {
being.setAction (null) ;
BeingInterface bi = context.getBeingInterface();
being.setLocation (bi.getLocation (being)) ;

ENERGY FROM MASS -

GlobalStrategy.instance() .updateEnergy (being, bi.getEnergy(being));
UniverselInfo.instance() .updateKnownLocations (being, bi);
StateMachineContext ctx = new StateMachineContext();

ctx.setBeingInterface (bi);

EventManager. handleStrategyEvent (StrategyEvent.E200, ctx);
EventManager.handleBeingEvent (BeingEvent.E106, being, context);

}

Jxx
* Init being
*/
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private void z101() {

BeingInterface bi = context.getBeingInterface();
Event e = context.getEvent () ;
if (e.param() != null) {

BeingParams bp = (BeingParams) e.param();

being.setMass (bp.M) ;
being.setSpeed(bp.S);
being.setEnergy (bi.getEnergy (being)) ;
being.setParent ( (QBeing) bp.parameter);
being.setId(bi.getId(being));
GlobalStrategy.instance() .setOwner (bi.getOwner (being,
bi.getId(being)));
}
}

/**
* Ask GlobalStrategy for required being type
*/
private void z102() {
BeingInterface bi = context.getBeingInterface();

StateMachineContext ctx = new StateMachineContext () ;

ctx.setSender (being) ;

ctx.setBeingInterface (bi);

EventManager.handleStrategyEvent (StrategyEvent.E201, ctx);
}

/**
* Inform strategy that being haven't reached it's destination
*/
private void z103() {
UniverselInfo.instance() .removeBeingFollowingLocation (being,
being.getDestination());
UniverseInfo.instance () .removeSupportBeing (being,

being.getDestination());
}

Jxx
* Inform strategy about being death
*/

private void z104 () {

StateMachineContext context = new StateMachineContext ();

context.setBeing (being) ;

EventManager.handleStrategyEvent (StrategyEvent.E202, context);
}

/**
* Inform strategy of being death.
*/
private void z105() {
BeingInterface bi = context.getBeingInterface();
GlobalStrategy.instance() .colonySuplierRemoved (bi.getLocation (being),
being) ;
}
/**
* Eater reached its destination point
*/
private void z106() {

QBeing me = context.getBeing();



BeingInterface bi = context.getBeingInterface();
UniverseInfo.instance() .removeBeingFollowingLocation (me,
me.getDestination());

Globalstrategy.instance() .changeState (BeingState.S EATER MOVING TO POINT,
BeingState.S PRODUCER, me, bi);
}

/**
* Step towards destination point
*/

private void z107() {

QBeing me context.getBeing() ;

BeingInterface bi = context.getBeingInterface();

being.setAction (GlobalStrategy.instance() .moveTo (me, bi,
me.getDestination()));

}

/o
* Born
*/
private void z108() {
QBeing me = context.getBeing();

BeingParams bp = me.getParams();

bp.parameter = me;

being.setAction (new Event (EventKind.ACTION BORN, bp));
}

/**
* Transform colony to explorers
*/

private void z109() {

QBeing me context.getBeing() ;
BeingInterface bi = context.getBeingInterface();
GlobalStrategy.instance() .transformColonyToExplorers (me, bi);

}
/**

* Process colony advice
*/
private void z110() {
QBeing me = context.getBeing();
BeingInterface bi = context.getBeingInterface();
being.setAction (GlobalStrategy.instance() .colonyAction(bi, me));
}

/**
* Attack enemy.
*/
private void z111() {
being.setAction (new Event (EventKind.ACTION ATTACK,
context.get ("enemy"))) ;

}

/o
* Start eating.
*/
private void z112() {
QBeing me = context.getBeing();
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BeingInterface bi = context.getBeingInterface();

Globalstrategy.instance() .changeState (BeingState.S EATER FIND FEED PLACE,
BeingState.S PRODUCER, me, bi);
}

/**
* Go to energy point
*/
private void z113() {
QBeing me = context.getBeing();
BeingInterface bi = context.getBeingInterface();
Location loc = (Location) context.get ("location");

UniverselInfo.instance() .setBeingFollowingLocation (me, loc);
me.setDestination (loc);

GlobalStrategy.instance() .changeState (BeingState.S EATER FIND FEED PLACE,
BeingState.S EATER MOVING TO POINT, me, bi);
}

/**
* Eat.
*/
private void z114 () {
QBeing me = context.getBeing();

being.setAction (new Event (EventKind.ACTION EAT, me.getMass()));
}

/‘k*
* Continue exploring.
*/
private void z115() {
QBeing me = context.getBeing();
BeingInterface bi = context.getBeingInterface();

GlobalStrategy.instance() .changeState (BeingState.S EXPLORING HUNGRY,
BeingState.S EXPLORING, me, bi);
}

/**
* Explorer Step towards energy point
*/
private void z116() {
QBeing me = context.getBeing();
BeingInterface bi = context.getBeingInterface();
being.setAction (GlobalStrategy.instance() .moveTo (me, bi, (Location)
context.get ("location")));

}

/‘k*
* Set Explorer to hungry state
*/
private void z117() {
QBeing me = context.getBeing();
BeingInterface bi = context.getBeingInterface();
GlobalStrategy.instance() .changeState (BeingState.S EXPLORING,
BeingState.S EXPLORING HUNGRY, me, bi);
}

/**



* Start colony

*/
private void z118() {
QBeing me = context.getBeing();
BeingInterface bi = context.getBeingInterface();

GlobalStrategy.instance() .changeState (BeingState.S EXPLORING,
BeingState.S PRODUCER, me, bi);

}

/‘k*
* Continue exploring
*/
private void z119() {
QBeing me = context.getBeing();
BeingInterface bi = context.getBeingInterface();

Location nextLocation;

// move to one of the neighbour point to set colony

Location enoughEnergyLocation =
UniverseInfo.instance() .findEnoughEnergy (me, bi.getNeighbourInfo (me),
BehaviourConstants.MIN START COLONY ENERGY) ;

if (enoughEnergyLocation != null) {
nextLocation = enoughEnergyLocation;
} else {
// continue search
nextLocation = calculateNextRadiusLocation (bi, me):;

}
being.setAction (GlobalStrategy.instance() .moveTo (me, bi, nextLocation));

}

/‘k*
* Set Eater being to "Find food" state
*/
private void z120() {
QBeing me = context.getBeing();
BeingInterface bi = context.getBeingInterface();

GlobalStrategy.instance() .changeState (BeingState.S EXPLORING HUNGRY,
BeingState.S EATER FIND FEED PLACE, me, bi);

}

/‘k*
* Call support
*/
private void z121 () {
QBeing me = context.getBeing();
BeingInterface bi = context.getBeingInterface();
Float supportNeeded = (Float) context.get ("supportNeeded");

GlobalStrategy.instance() .getSupport (bi, me.getLocation(),
supportNeeded) ;
}

/**
* Support reached its destination point
*/
private void z122 () {
QBeing me = context.getBeing();
BeingInterface bi = context.getBeingInterface();
UniverselInfo.instance() .removeSupportBeing(me, me.getDestination());
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GlobalStrategy.instance() .changeState (BeingState.S SUPPORT,
BeingState.S PRODUCER, me, bi);

/] mmmm——————— End of Automata output actions —-----—--—------

/] mmmmmmm—————— Misc. Methods ------------
/**
* Returns current state
* (@return state
*/
public int getState() {
return state;

}

private boolean lackOfFood() {
QBeing me = context.getBeing();
BeingInterface bi = context.getBeingInterface();
PointInfo pi = bi.getPointInfo (me);
float avail = UniverselInfo.instance().getAvailEnergy (me, new
LocationInfo (pi, me));
return avail < BehaviourConstants.MIN FEED ENERGY ;
}

private Integer isForeignHere (QBeing me, BeingInterface bi) {
Object owner = GlobalStrategy.instance() .getOwner () ;
Integer[] others = me.getOthers(bi);
for (Integer other : others) {

if (other == null) {
break;
}
if (owner != bi.getOwner (me, other)) {

return other;
}
}
return null;

}

private Location calculateNextRadiusLocation (BeingInterface bi, OBeing me) {
Location resultLocation;
List<Location> reachable = bi.getReachablelLocations (me) ;
Location center = UniverselInfo.instance() .getExploreCenters (me);
Collection<Location> notVisited =

UniverselInfo.instance().filterVisited (bi, reachable);
if (notVisited.isEmpty()) {
resultLocation = BeingUtil.getRandomFarest (bi, center, reachable);
} else {
resultLocation = BeingUtil.getRandomNearest (bi, center, notVisited);

}

return resultLocation;

StateMachineContext. java

package ru.ifmo.gbeing;

import universum.bi.BeingInterface;
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import universum.bi.Event;
import java.util.HashMap;

public class StateMachineContext extends HashMap<String,
public StateMachineContext () {
}

Object> {

public StateMachineContext (QBeing me, BeingInterface bi) {

setBeing (me) ;
setBeingInterface (bi);

}

public void setBeing (Q0Being me) {
put ("being", me);

}

public QOBeing getBeing() {
return (QBeing) get ("being");
}

public BeingInterface getBeinglInterface() {
return (BeingInterface) get("bi");

}

public Event getEvent () {
return (Event) get("e");

}

public void setBeingInterface (BeingInterface bi) {
put ("bi", bi);
}

public void setEvent (Event e) {
put("e", e);
}

public void setSender (QBeing sender) {
put ("sender", sender);

}

public QBeing getSender () {
return (QBeing) get ("sender");

}

StrategyAutomata. java

package ru.ifmo.gbeing;

import ru.ifmo.gbeing.global.GlobalStrategy;
import universum.bi.BeingInterface;

public class StrategyAutomata {
private int state;
private GlobalStrategy strategy;
private StateMachineContext context;
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public StrategyAutomata (GlobalStrategy strategy) {
state = StrategyState.S EXPLORING;
this.strategy = strategy;

}

public void processStrategyEvent (int event, StateMachineContext context)

this.context = context;
switch (state) {
case StrategyState.S EXPLORING:
switch (event) {
case StrategyEvent.E200:

z200 () ;
break;
case StrategyEvent.E201:
z201 () ;
break;
case StrategyEvent.E202:
2202 () ;
break;
}
break;
}
}
private void z202 () {

strategy.beingDead (context.getBeing());
}

/**
* Make calculations before each move
*/
private void z200() {
strategy.checkStep (context.getBeingInterface());

}

/o
* Advise being state
*/
private void z201 () {
QBeing me = context.getSender();
BeingInterface bi = context.getBeingInterface();
strategy.setInitialState (me, bi);
strategy.incBeingCount () ;

StrategyEvent. java

package ru.ifmo.gbeing;

public interface StrategyEvent {

// Strategy Events
int E201 = 201; // Ask strategy about required being type
int E200 = 200; // Make calculations before being move

int E202 = 202; // being dead

{
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StrategyState. java

package ru.ifmo.gbeing;

public interface StrategyState {
// Strategy states

int S

EXPLORING = 20;

BehaviourConstants. java

package ru.ifmo.gbeing.common;

public interface BehaviourConstants {

float
float

float
float
float
float

MIN EXP _FOOD = 0
NORM_EXP_FOOD =

MIN HEALTH = 0.1
MIN FEED ENERGY

3£ //
0.5f;

51f; //
= 0.1f;

MIN START COLONY ENERGY
EQUAL FEED ENERGY = 0.1f

// Exploration constants

float MAP EXPLORED RATE SINGLE

float MAP EXPLORED RATE DUEL =

float MAP EXPLORED RATE JUNGLE

o
°

I >~ o°

’

/

ol

float MIN EATER PERCENT = 0.01f;

float

EQUAL DISTANCE =

1f;

float MIN EATER ATTACK ENERGY

int MAX EXPLORE STEPS SINGLE =
int MAX EXPLORE STEPS DUEL = 150;
int MAX EXPLORE STEPS JUNGLE =

int MAX EXPLORER COUNT = 1000;
MIN FOOD FOR EATER = 0.1f;

float
float

float

float
float
float
float

CHANGE FEED PLACE REQUIRED

2

2

)

°

0.05f;

0.99f
.99f;
0.95f

0.3f;

00;

00;

= 0.2

KEEP EATERS WHEN LACK OF FOOD =

MIN ENERGY TO GIVE = 0.2f;
GIVE TO OTHER IF REQUIRED LESS =

MAX _GIVE_ ENERGY
FEED NOT TO DIE

int MAX MASS = 4;
int SPEED = 3;

float ENERGY FROM MASS

float

SUPPORT ENERGY =

BeingType. java

package ru.ifmo.gbeing.common;

= 0.04f;
= 0.1f;

= 0.6f;
0.5f;

/%

’

’

t;

0.1f;

0.01f;
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public enum BeingType {
TYPE EXPLORER,
TYPE EATER

BeingUtil. java

package ru.ifmo.gbeing.common;

import ru.ifmo.gbeing.QBeing;
import universum.bi.BeingInterface;
import universum.bi.Constants;
import universum.bi.Location;
import universum.util.Util;

import java.util.ArrayList;
import java.util.Collection;
import java.util.List;

@SuppressWarnings ("deprecation")
public class BeingUtil {
public static Location getRandomNearest (BeingInterface bi, Location center,
Collection<Location> points) {
return getLocationFarestOrNearestRandom(bi, center, points, false);

}

public static Location getRandomFarest (BeingInterface bi, Location center,
Collection<Location> points) {
return getLocationFarestOrNearestRandom(bi, center, points, true);

}

public static Location getLocationEqual (BeingInterface bi, Location center,
Collection<Location> points, Location locEqual) {
float findDist = bi.distance (center, locEqual);
Location perfectLoc = null;
float minDiff = 0;
boolean bFirst = true;
for (Location loc : points) {
float dist = bi.distance (center, loc);

if (dist - findDist < minDiff || bFirst) {
minDiff = dist - findDist;
perfectLoc = loc;

}
bFirst = false;

}
return perfectloc;

}

public static Location getLocationFarestOrNearestRandom(BeingInterface bi,
Location center, Collection<Location> points, boolean farest) ({
boolean bFirst = true;
float min = 0;
float max = 0;
List<Location> minLoc = new ArrayList<Location>();
List<Location> maxLoc = new ArrayList<Location>();
for (Location loc : points) {
float dist = bi.distance (center, loc);
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if (dist > max ||
max = dist;
maxLoc.clear () ;
maxLoc.add (loc) ;
} else {

if (Math.abs(dist - max)

maxLoc.add (loc) ;

bFirst) {

}
}
if (dist < min ||
min = dist;
minLoc.clear () ;
minLoc.add (loc) ;
} else {

if (Math.abs(dist - min)

minLoc.add (loc) ;

bFirst) {

}
}
bFirst = false;
}
if (farest) {
if (maxLoc.isEmpty()) {
return null;
}
return maxLoc.get (Util.rnd(maxLoc.size()));
} else {
if (minLoc.isEmpty()) {
return null;
}

return minLoc.get (Util.rnd(minLoc.size()));

}

// - ftr: fake step count
public static int getStepsCount (BeingInterface bi,
loc2) |
return (int)

bi.distance (locl, loc2);

}

public static float getEnergyToReach (QBeing me,
loc) |

return

me.getSpeed())
}

(float)
* Constants.K movecost * me.getSpeed();
public static Location stepToward(BeingInterface bi,

Location from = bi.getLocation (me);
float speed = me.getSpeed();

Math.ceil (bi.distance (bi.getLocation (me),

int dx = to.getX () - from.getX();
int dy = to.get¥ () - from.get¥();
int dirx = dx == 0 2 0 (dx > 0 2?2 1 -1);
int diry = dy == 0 2 0 (dy > 0 2 1 -1);
int ddx = Math.abs (dx);
int ddy = Math.abs(dy) ;
if (ddx > Constants.getWidth() - ddx) {
ddx = Constants.getWidth() - ddx;
dirx = -dirx;

Location locl,

BeingInterface bi,

QBeing me,

< BehaviourConstants.EQUAL DISTANCE) {

< BehaviourConstants.EQUAL DISTANCE) {

Location

Location

loc) /

Location to)
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}

if (ddy > Constants.getHeight() - ddy) {
ddy = Constants.getHeight() - ddy;
diry = -diry;

}

if (ddx <= speed && ddy <= speed) {
return to;

0]

int = (int) speed;
ddx = Math.min(ddx, s) * dirx;
ddy = Math.min(ddy, s) * diry;

int x = from.getX () + ddx;
int y from.ge€¥ () + ddy;
i 0)

H
H
x
A

x += Constants.getWidth() ;
if (x >= Constants.getWidth())
x —= Constants.getWidth() ;
if (y < 0)
y += Constants.getHeight () ;
if (y >= Constants.getHeight())
y —-= Constants.getHeight () ;

return bi.createlLocation(x, y);

LocationInfo. java

package ru.ifmo.gbeing.common;

import ru.ifmo.gbeing.QBeing;
import universum.bi.Location;
import universum.bi.PointInfo;

public class LocationInfo {
public float count;
public float maxCount;
public float growthRate;
public Location location;

public LocationInfo (PointInfo pi, QBeing me) {
this.count = pi.getCount (me);

this.maxCount = pi.getMaxCount (me) ;
this.growthRate = pi.getGrowthRate (me) ;
this.location = pi.getLocation();

Colony. java
package ru.ifmo.gbeing.global;

import ru.ifmo.gbeing.*;
import ru.ifmo.gbeing.common.BehaviourConstants;
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import ru.ifmo.gbeing.common.LocationInfo;
import universum.bi.*;

import java.util.ArrayList;
import java.util.Collections;
import java.util.HashSet;
import java.util.Set;

@SuppressWarnings ("deprecation")

public class Colony implements Comparable<Colony> {
private LocationInfo pi;
private Set<QBeing> supliers;

public void addSupplier (QBeing being) {
supliers.add(being) ;
}

public boolean removeSupplier (QBeing being) {
supliers.remove (being) ;
return supliers.size() == 0;

}

public Colony(LocationInfo pi, QBeing being) {
this.pi = pi;
this.supliers = new HashSet<QBeing> () ;
this.supliers.add (being);

}

public Set<QBeing> getSupliers () {
return supliers;

}

public Event colonyAction (BeingInterface bi, QOBeing me) {
Event ev = null;
float energy = bi.getPointInfo (me).getCount (me) ;
float consumed = 0;
ArrayList<QBeing> ts = new ArrayList<QBeing> (this.supliers);
Collections.sort(ts);
QBeing toGive = null;
float giveEnergy = 0;

if (GlobalStrategy.instance() .heal) {

)
for (int i = ts.size() - 1; 1 >= 0; i--) {
if (consumed > energy) {
break;

}
QBeing being = ts.get(i);
if (being.getEnergy() < BehaviourConstants.MIN HEALTH *
being.getMass ()) {
if (me == being) {
break;
}
float energyRequired = being.getMass() *
BehaviourConstants.FEED NOT TO DIE;
if (toGive == null) {
toGive being;
giveEnergy = energyRequired;

}

consumed += energyRequired;



}

}

if (toGive == null && ev == null)
for (QBeing being : ts) {

if (being.getState() == BeingState.S PRODUCER) {
if (consumed > energy) {
break;
}
if (being == me && me.getEnergy() < Constants.K toborn *
me.getMass ()) |
float give = Math.min(me.getMass() - me.getEnergy(),
me.getMass () * Constants.K bite);
updateSupplierEnergy(me, me.getEnergy () + give);
StateMachineContext ctx = new StateMachineContext (me,
bi);

ctx.put ("amount", give);
EventManager.handleBeingEvent (BeingEvent.E108, me, ctx);

ev = new Event (EventKind.ACTION EAT, me.getMass() -
me.getEnergy());
break;
}
float energyRequired = being.getMass () * Constants.K toborn
- being.getEnergy () ;
if (energyRequired >=
BehaviourConstants.GIVE TO OTHER IF REQUIRED LESS * me.getMass() && toGive ==
null) {

toGive = being;
giveEnergy = calcGiveMaxEnergy(me, bi, energyRequired);
}
consumed += Math.min(giveEnergy, being.getMass () *
Constants.K bite);
}
}
if (ev == null && toGive != null) ({
if (bi.getEnergy(me) >= BehaviourConstants.MIN ENERGY TO GIVE *

me.getMass () ) |
float give = Math.min(giveEnergy,
BehaviourConstants.MAX GIVE ENERGY * me.getMass());
updateSupplierEnergy (toGive, toGive.getEnergy() + give);
updateSupplierEnergy (me, me.getEnergy() - give);

StateMachineContext ctx = new StateMachineContext (me, bi);
ctx.put ("amount", give);

ctx.put ("other", toGive.getId()):
EventManager.handleBeingEvent (BeingEvent.E109, me, ctx);

ev = new Event (EventKind.ACTION GIVE, toGive.getId(), give);
}
}
return ev;

}

private float calcGiveMaxEnergy(QBeing me, BeingInterface bi, float
energyRequired) {
int turnsTolive = GlobalStrategy.instance().getMaxTurns () -
bi.getTurnsCount () ;
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float energyForTurns = (Constants.K masscost * me.getMass () *
(turnsToLive + 1));

float energyToGive = me.getEnergy() - energyForTurns;

return Math.min(energyToGive, energyRequired);

public String toString() {
return "[" + supliers.size() + "] (" + pi.location.toString() + ")";

}

public void updateSupplierEnergy (QBeing me, float energy) {
me.setEnergy (energy) ;

}

public Location getLocation () {
return pi.location;

}

public int compareTo (Colony o) {

int sl = getSupliers().size();
int s2 = o.getSupliers().size();
return sl == s2 ?2 0 : (sl > s2 2?2 0 : 1);

}

public boolean equals (Object obj) {
return getLocation() .equals(((Colony) obj).getLocation());
}

ColonyControl. java
package ru.ifmo.gbeing.global;

import ru.ifmo.gbeing.QBeing;
import ru.ifmo.gbeing.common.LocationInfo;
import universum.bi.*;

import java.util.*;

public class ColonyControl {
protected Map<Location, Colony> colonies;
private List<Location> golden;

public ColonyControl () {
colonies = new HashMap<Location, Colony>();

}

public boolean setupColony (PointInfo pi, QOBeing me) {
Location location = pi.getLocation();
if (colonies.containsKey(location)) {
return false;
}
colonies.put (location, new Colony(new LocationInfo(pi, me), me));
return true;

}

public void removeColonySupplier (Location loc, QBeing me) {



Colony ci = colonies.get(loc);
if (ci !'= null) {
if (ci.removeSupplier (me)) {
colonies.remove (ci.getLocation());

}

public void addColonySupplier (QBeing me, BeingInterface bi) {

Colony ci = colonies.get (bi.getLocation (me)) ;
if (ci !'= null) {

ci.addSupplier (me) ;
} else {

setupColony(bi.getPointInfo (me), me);
}
}

public QOBeing[] getSuppliers(Location loc) {
Colony ci = colonies.get(loc);
QBeing[] suppliers = null;
if (ci !'= null) {
suppliers = ci.getSupliers() .toArray(new QBeing[1l]);
}
return suppliers;

}

public Set<QBeing> getSupplierslList (Location loc) {
Colony ci = colonies.get(loc);
if (ci !'= null) {
return ci.getSupliers();
}
return null;

}

public Event colonyAction (BeingInterface bi, QOBeing me) {
Colony colony = colonies.get (bi.getLocation (me));
if (colony != null) {
return colony.colonyAction(bi, me);
} else {
return null;
}
}

public void updateupdateSupplierEnergy (QBeing me) {
Colony ci = colonies.get (me.getLocation());
if (ci !'= null) {
ci.updateSupplierEnergy (me, me.getEnergy());

}

public List<Location> getGoldenLocations () {
if (golden == null) {
golden = new ArrayList<Location>();
calcGolden() ;
}

return golden;

}

private void calcGolden() {
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List<Colony> largestColonies

new ArrayList<Colony>();

for (Colony c colonies.values()) {
if (!largestColonies.contains(c)) {
largestColonies.add(c) ;
Collections.sort(largestColonies);
if (largestColonies.size() > Constants.NUM GOLDEN) {
largestColonies.remove (largestColonies.size () - 1);
}
}
}
for (Colony c largestColonies) {

golden.add (c.getLocation());

GlobalStrategy. java
package ru.ifmo.gbeing.global;
ru.ifmo.gbeing.*;

ru.ifmo.gbeing.common. *;
universum.bi.*;

import
import
import

import java.util.*;

public class GlobalStrategy {

protected static GlobalStrategy instance;

protected ColonyControl colonyControl;
protected
protected
protected

int beingCount;
Map<BeingType,
Map<BeingType,

Integer> beingTypeCount;
Set<QBeing>> beingsByType;

protected boolean exploringFinished false;
private Object owner;

private int maxTurns;

private int maxExplorerSteps;

private int lastKnownLocationsUpdatedTurn;
private float exploredRate;

public boolean heal;
private StrategyAutomata automata;

public GlobalStrategy () {

automata = new StrategyAutomata (this);
colonyControl = new ColonyControl();
beingsByType = new HashMap<BeingType, Set<QBeing>>();
beingCount = 0;
beingTypeCount = new HashMap<BeingType, Integer>();
}
public static synchronized void initInstance() {
instance = new GlobalStrategy();
}
public static synchronized GlobalStrategy instance() {
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if (instance == null) {
initInstance();
}

return instance;

}

public void checkExploringFinished (BeingInterface bi) {
if (exploringFinished)
return;
if (bi.getTurnsCount () > maxExplorerSteps ||
UniverselInfo.instance() .getExploredLocationCount () >= getExploredRate ()
Constants.getWidth() * Constants.getHeight()) |
convertExplorersToEaters (bi) ;
exploringFinished = true;

*

}

private void convertExplorersToEaters (BeingInterface bi) {
Set<QBeing> beingsSet = getBeingsByType (BeingType.TYPE EXPLORER) ;
QBeing[] beings = beingsSet.toArray(new QBeing[beingsSet.size()]);
for (QBeing being : beings) {
changeState (being.getState (), BeingState.S EATER FIND FEED PLACE,
being, bi);
EventManager.handleBeingEvent (BeingEvent.E107, being, new
StateMachineContext (being, bi));
}
}

private Integer getBeingTypeCount (BeingType type) {
Integer i1 = beingTypeCount.get (type);
if (i == null)
i=0;
return i;

}

private Set<QBeing> getBeingsByType (BeingType type) {
Set<QBeing> beings = beingsByType.get (type);
if (beings == null) {
beings = new HashSet<QBeing> () ;
beingsByType.put (type, beings);
}

return beings;

}

public synchronized int getBeingsByTypeCount (BeingType type) {
return getBeingsByType (type) .size () ;
}

private void incBeingTypeCount (QBeing me, int state) ({
BeingType type = getType(state);
beingTypeCount.put (type, getBeingTypeCount (type) + 1);
getBeingsByType (type) .add (me) ;

}

public static BeingType getType (int state) {
switch(state) {
case BeingState.S EATER FIND FEED PLACE:
case BeingState.S EATER MOVING TO POINT:
case BeingState.S PRODUCER:
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return BeingType.TYPE FEATER;
case BeingState.S EXPLORING:
case BeingState.S EXPLORING HUNGRY:
return BeingType.TYPE EXPLORER;
}

return null;

}

private void decBeingTypeCount (QBeing me, int state) ({

if (state !'= 0) {
BeingType type = getType(state);
beingTypeCount.put (type, getBeingTypeCount (type) - 1);

getBeingsByType (type) . remove (me) ;

}

public synchronized void beingDead (QBeing me) {

UniverselInfo.instance() .removeBeingFromLocation (me, me.getLocation());

decBeingTypeCount (me, me.getState());
beingCount--;

}

public boolean startColonyHere (PointInfo pi, OBeing me) {
return colonyControl.setupColony(pi, me);

}

public synchronized void colonySuplierRemoved(Location loc, QBeing me)
colonyControl.removeColonySupplier (loc, me);

}

private void setColonySupplier (QBeing me, BeingInterface bi) {
colonyControl.addColonySupplier (me, bi);
}

public synchronized void setOwner (Object owner) {

if (this.owner == null)
this.owner = owner;
}
public synchronized Object getOwner () {

return owner;

}

public synchronized void checkStep (BeingInterface bi) {
checkGameState (bi, bi.getTurnsCount())
}

private void checkGameState (BeingInterface bi, int turnsCount) {

if (turnsCount >= maxExplorerSteps) {
convertExplorersToEaters (bi) ;
exploringFinished = true;

}

if (lastKnownLocationsUpdatedTurn != turnsCount) {
UniverseInfo.instance() .updateEnergyAtKnownLocations () ;
lastKnownLocationsUpdatedTurn = turnsCount;

}

public synchronized void initGameInfo (UserGameInfo info) {

{
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maxTurns = info.maxTurns;
switch (info.kind) {
case SINGLE:
maxExplorerSteps = BehaviourConstants.MAX EXPLORE STEPS SINGLE;
exploredRate = BehaviourConstants.MAP EXPLORED RATE SINGLE;
heal = true;
break;
case DUEL:
maxExplorerSteps = BehaviourConstants.MAX EXPLORE STEPS DUEL;
exploredRate = BehaviourConstants.MAP EXPLORED RATE DUEL;
heal = true;
break;
case JUNGLE:
maxExplorerSteps = BehaviourConstants.MAX EXPLORE STEPS JUNGLE;
exploredRate = BehaviourConstants.MAP EXPLORED RATE JUNGLE;
heal = true;
break;

}

public synchronized void transformColonyToExplorers (QBeing me,
BeingInterface bi) {

if (!exploringFinished) {
QBeing[] suppliers = colonyControl.getSuppliers (bi.getLocation(me)) ;
if (suppliers != null) {
int i = (int)

(Math.ceil (BehaviourConstants.KEEP EATERS WHEN LACK OF FOOD *
suppliers.length));
if (i == 0)
i=1;
if (getBeingTypeCount (BeingType.TYPE EXPLORER) +
suppliers.length > BehaviourConstants.MAX EXPLORER COUNT) {
i = Math.max (i, suppliers.length -
(BehaviourConstants.MAX EXPLORER COUNT -
getBeingTypeCount (BeingType.TYPE EXPLORER)));
}
while (i < suppliers.length) {
QBeing being = suppliers[i];
changeState (being.getState (), BeingState.S EXPLORING, being,
bi);
EventManager. handleBeingEvent (BeingEvent.E103, being, new
StateMachineContext (being, bi));
i++;

}

}

public synchronized float getExploredRate () {
return exploredRate;

}

public synchronized Event colonyAction (BeingInterface bi, QBeing me) {
return colonyControl.colonyAction(bi, me);

}

public synchronized void changeState (int oldState, int newState, QBeing me,
BeingInterface bi) {
decBeingTypeCount (me, oldState);
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incBeingTypeCount (me, newState);

if (me.getState() == BeingState.S PRODUCER) {
colonySuplierRemoved (me.getLocation (), me);
colonySuplierRemoved (bi.getLocation (me), me);

}

if (newState == BeingState.S PRODUCER) {
setColonySupplier (me, bi);

}
if (newState == BeingState.S EXPLORING) {

UniverselInfo.instance() .setExplorerCenter (me, bi.getLocation (me));

}

public synchronized Event moveTo (QBeing me, BeingInterface bi, Location
location) {
UniverselInfo.instance() .updateBeinglLocation (me, bi, bi.getLocation (me));
UniverseInfo.instance() .updateBeingLocation (me, bi, location);
me.setLocation (location);
return new Event (EventKind.ACTION MOVE TO, BeingUtil.stepToward(bi, me,
location));

}

public synchronized Set<QBeing> getAllBeings () {
Set<QBeing> set = new HashSet<QBeing>();
for (Set<QBeing> gbs : beingsByType.values()) {
set.addAll (gbs) ;
}

return set;

}

public synchronized void updateEnergy (QBeing me, float energy) {
me.setEnergy (energy) ;
colonyControl.updateupdateSupplierEnergy (me) ;

}

public synchronized int getMaxTurns () {
return maxTurns;

}

public StrategyAutomata getAutomata () {
return automata;

}

public synchronized void incBeingCount () {
beingCount++;

}

public synchronized void setInitialState(QBeing me, BeingInterface bi) {
checkExploringFinished (bi) ;
float avail = UniverselInfo.instance().getAvailEnergy (me, new
LocationInfo (bi.getPointInfo (me), me));
if (avail > BehaviourConstants.MIN FOOD FOR EATER * me.getMass()) {
EventManager.handleBeingEvent (BeingEvent.E102, me, new
StateMachineContext (me, bi));
setColonySupplier (me, bi);
} else if (!exploringFinished) {
if (avail < BehaviourConstants.MIN FOOD FOR EATER * me.getMass()) {
EventManager.handleBeingEvent (BeingEvent.E103, me, new
StateMachineContext (me, bi));
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transformColonyToExplorers (me, bi);
} else if (getBeingTypeCount (BeingType.TYPE EATER) < beingCount *
BehaviourConstants.MIN EATER PERCENT | |
getBeingTypeCount (BeingType.TYPE EXPLORER) >=
BehaviourConstants.MAX EXPLORER COUNT) {
EventManager.handleBeingEvent (BeingEvent.E102, me, new
StateMachineContext (me, bi));
setColonySupplier (me, bi);
} else {
EventManager.handleBeingEvent (BeingEvent.E102, me, new
StateMachineContext (me, bi));

}

} else {
Location loc = UniverseInfo.instance().findReachableEnergyPoint (me,
bi, BehaviourConstants. CHANGE_FEED_PLACE_REQUIRED) ;
if (loc !'= null) {

me.setDestination (loc);
EventManager.handleBeingEvent (BeingEvent.E104, me, new
StateMachineContext (me, bi));
} else {
EventManager.handleBeingEvent (BeingEvent.E102, me, new
StateMachineContext (me, bi));
setColonySupplier (me, bi);
}

}
changeState (0, me.getState(), me, bi);

public boolean isExploringFinished() {
return exploringFinished;

}

public synchronized float getColonyForce (QBeing me) {
Set<QBeing> suppliers =

colonyControl.getSuppliersList (me.getLocation());
float force = 0;
if (suppliers != null) {

for (QOBeing being: suppliers) {
force += being.getForce ()
}
}

force += UniverselInfo.instance() .getSupport (me.getLocation());
return force;

}

public synchronized void getSupport (final BeingInterface bi, final Location
location, Float supportNeeded) {
Set<QBeing> eaters = getBeingsByType (BeingType.TYPE EATER) ;
List<QBeing> potentialFighters = new ArrayList<QBeng>();
for (QBeing being: eaters) {
if (!being.getlocation () .equals(location)) {
if (being.getEnergy() >= being.getMass() *
BehaviourConstants.SUPPORT ENERGY) {
potentialFighters.add (being);
}
}
}

Collections.sort(potentialFighters, new Comparator<QBeing> () {
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public int compare (QBeing ol, QBeing o02) {
float dl1 = bi.distance(ol.getLocation(),
float d2 = bi.distance(o2.getLocation(),
return Float.compare(dl, d2);
}
});
float force = 0;
for (QBeing b: potentialFighters) {
if (force >= supportNeeded) {
break;
}
force += b.getForce();
makeBeingWarrior (bi, b, location);

}

private void makeBeingWarrior (BeingInterface bi, QBeing b, Location

location) {

location) ;
location) ;

UniverseInfo.instance() .setSupportBeing (b, location);
StateMachineContext ctx = new StateMachineContext (b, bi);

b.setDestination (location);
EventManager.handleBeingEvent (BeingEvent.E111, b,

Universelnfo. java
package ru.ifmo.gbeing.global;

import universum.bi.*;

import ru.ifmo.gbeing.common.LocationInfo;
import ru.ifmo.gbeing.common.BeingUtil;

import ru.ifmo.gbeing.common.BehaviourConstants;
import ru.ifmo.gbeing.QBeing;

import java.util.*;

public class UniverseInfo {
protected Map<Location, LocationInfo> knownLocations;
protected Map<Location, LocationInfo> foodLocations;
protected Map<QBeing, Location> beingLocations;
protected Map<QBeing, Location> exploreCenters;

ctx);

protected Map<Location, Set<QBeing>> beingsByLocation;
protected Map<Location, Set<QBeing>> beingFollowingLocation;
protected Map<Location, Set<QBeing>> beingSupportLocation;

protected static UniverseInfo instance = null;

protected UniverseInfo() {
knownLocations = new HashMap<Location, LocationInfo>();
foodLocations = new HashMap<Location, LocationInfo>();
beingLocations = new HashMap<QBeing, Location>();

exploreCenters = new HashMap<QBeing, Location>();

beingsByLocation = new HashMap<Location, Set<QBeing>>();

beingFollowingLocation = new HashMap<Location, Set<QBeing>>();

beingSupportLocation = new HashMap<Location, Set<QBeing>>();



public static void initInstance() {
instance = new UniverseInfo();

}

public static UniverseInfo instance() {
if (instance == null) {
initInstance();

}

return instance;

}

public int getExploredLocationCount () {
return knownLocations.keySet () .size();

}

public synchronized void updateKnownLocations (QBeing me, BeingInterface bi)

List<PointInfo> neighbourInfo = bi.getNeighbourInfo (me) ;

updateKnownLocation (me, bi.getPointInfo (me));

for (PointInfo pi : neighbourInfo) {
updateKnownLocation (me, pi);

}

public synchronized void updateKnownLocation (QBeing me, PointInfo pi) {
knownLocations.put (pi.getLocation (), new LocationInfo(pi, me));
if ((pi.getMaxCount (me) > 0 && pi.getGrowthRate(me) > 0.001) ||
pi.getMaxCount (me) == -1) {
foodLocations.put (pi.getLocation(), new LocationInfo(pi, me));
}
}

public synchronized void updateBeingLocation (OBeing me, BeingInterface bi,
Location newLocation) {
Location oldLoc = beingLocations.get (me) ;
removeBeingFromLocation (me, oldLoc);

if (newLocation != null) {
addBeingToLocationMap (beingsByLocation, me, newLocation);
beingLocations.put (me, newLocation);

}

public synchronized void setExplorerCenter (QBeing me, Location location) {
exploreCenters.put (me, location);

}

public synchronized Location getExploreCenters (QBeing me) {
return exploreCenters.get (me) ;

}

public synchronized Collection<Location> filterVisited (BeingInterface bi,
List<Location> reachable) {
HashSet<Location> loc = new HashSet<Location>();

for (Location 1 : reachable) {
if (!knownLocations.containsKey(l) && !findVisibleLocation(bi, 1))
loc.add (1) ;

{
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return loc;

}

private synchronized boolean findVisibleLocation (BeingInterface bi, Location
1) |
for (Location loc : beinglLocations.values()) {
if (bi.distance(loc, 1) <= 1) {
return true;
}
}

return false;

}

public synchronized void removeBeingFromLocation (QBeing me, Location oldLoc)

beingLocations.remove (me) ;
removeBeingFromLocationMap (beingsByLocation, me, oldLoc);

}

private void addBeingToLocationMap (Map<Location, Set<QBeing>> locMap, OBeing
me, Location newLocation) {
Set<QBeing> beings = locMap.get (newLocation) ;
if (beings == null) {
beings = new HashSet<QBeing> () ;
}
beings.add (me) ;
locMap.put (newLocation, beings);

}

private void removeBeingFromLocationMap (Map<Location, Set<QBeing>> locMap,
QBeing me, Location oldLoc) {
if (oldLoc != null) {
Set<QBeing> beings = locMap.get (oldLoc) ;
if (beings != null) {
beings.remove (me) ;

}

public synchronized float getAvailEnergy(QBeing me, LocationInfo pi) {
Location loc = pi.location;
float count = pi.count;
float energyAlreadyConsumed = getConsumedAt (me, loc);
return (count - energyAlreadyConsumed) < 0 ? 0 : count -
energyAlreadyConsumed;

}

private float getConsumedAt (QBeing me, Location loc) {
float consumed = 0;
Set<QBeing> beings = beingsByLocation.get (loc);

if (beings != null) {
for (QOBeing being : beings) {
if (being != me)

consumed += being.beingWillEat () ;
}
}
Set<QBeing> beingsArriving = beingFollowingLocation.get (loc);
if (beingsArriving != null) {
for (QBeing being : beingsArriving) {
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if (being != me)

consumed += being.beingWillEat () ;
}

}

return consumed;

}

public synchronized boolean isEnoughEnergy (QBeing me,
energyEnough) {

return getAvailEnergy(me, pi) >= energyEnough;

LocationInfo pi, float

}

public synchronized Location findEnoughEnergy (QBeing me,

List<PointInfo>
neighbourInfo, float energyEnough) {
boolean first = true;
float max = 0;
Location bestLoc null;
for (PointInfo pi : neighbourInfo) {
float count = getAvailEnergy(me, new LocationInfo (pi, me));
if (count >= energyEnough) {
if (count > max || first) {
max = count;
bestLoc = pi.getLocation();

}
first = false;
}
}
return bestLoc;

}

public synchronized Location findReachableEnergyPoint (QBeing me,
BeingInterface bi, float energyAmount) {

return findReachableEnergyPoint (me, bi, energyAmount, false);

}

public synchronized Location findReachableEnergyPoint (QBeing me,
BeingInterface bi, float energyAmount, boolean greedy) {
Location myLocation = bi.getLocation (me);

float energyForMoving me.getEnergy() - Constants.K emin *
me.getMass () ;

int myMaxSteps = (int) Math.floor(energyForMoving /
(Constants.K movecost * me.getSpeed()));

float maxEnergy = 0;

float stepsForBest = 0;

Location bestLocation = null;

boolean first = true;

for (Map.Entry<Location, LocationInfo> entry foodLocations.entrySet ())

{

float energyAvail greedy ? entry.getValue () .count
getAvailEnergy(me, entry.getValue()):;

if (energyAvail >= energyAmount * me.getMass()) {
// - ftr: improve (add move cost)

int steps (int) (Math.ceil((float) BeingUtil.getStepsCount (bi,
myLocation, entry.getKey())));

if (steps <= myMaxSteps && steps * Constants.K movecost <

energyAvail) {

if (maxEnergy < energyAvail ||
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(Math.abs (maxEnergy - energyAvail) <=

BehaviourConstants.EQUAL FEED ENERGY
&& steps < stepsForBest) ||

first) {
stepsForBest = steps;
maxEnergy = energyAvail;
bestLocation = entry.getKey () ;

}

first = false;

}
}

return bestLocation;
}
public synchronized void updateEnergyAtKnownLocations ()

for (LocationInfo 1i knownLocations.values ()) {
li.count += li.growthRate;

{

}

public synchronized void setBeingFollowingLocation (QBeing me, Location loc)

addBeingToLocationMap (beingFollowingLocation, me, loc);

}

public synchronized void removeBeingFollowingLocation (QBeing me, Location

loc) {
me, loc);

removeBeingFromLocationMap (beingFollowingLocation,
}

public synchronized float getAvailEnergyAtLoc (QBeing me,
LocationInfo 1i = knownLocations.get(loc);
return getAvailEnergy(me, 1i);

Location loc) {

}

public float getSupport (Location location) {

float force = 0;
Set<QBeing> beings = beingSupportLocation.get (location);

if (beings != null) {
for (QOBeing being : beings) {
force += being.getForce ()
}
}

return force;

}

public void setSupportBeing (QBeing b, Location location) {
addBeingToLocationMap (beingSupportLocation, b, location);

}

public void removeSupportBeing (QBeing b, Location location) {
removeBeingFromLocationMap (beingSupportLocation, b, location);

}
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