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YeT1hipe TAHKUCTA U KOMIBIOTEP

Bouina 3axonuena nuus moeoa,
K020a NOXOPOHEH NOCAeOHUU CON0aMm.
Anexcandp Cysopos

"[TepBbrit — TtoBch! Ihmm!". TakuMu TpUMEpHO BO3TJIACAaMU 3aKaHYMBACTCS padbOunit
JIeHb B Halllell KOMITAaHUH, 3aHUMArOIIeicsl pa3paboTKON MPOrpaMMHOIO 0OeCTIeYeHUSI.
Toraa xak Bce HOpMaJbHBIE JIIOU PACXOISATCS MOCIE HANPSXKEHHOTO TPYAOBOTO JTHS 10
CBOUM JIOMaM, a MPOTPAMMHUCTBI IPYTUX KOMITAHUH BBISICHAIOT OTHOILIEHUS MIPU MTOMOIIN
"Age of Empires" wim Quake-nomo6HbIX "cTpensiiok"”, 6oblias 4acTh MPOrPaMMHUCTOB
HaIIero OTHeJia OTTauYMBAIOT CBOE MAcTEPCTBO B TAaKTUKE M CTPAaTETUH BEJEHUS
TaHKOBOTO 00s1.

HoBoe uHTEeNMNIEKTyanbHOE YBJIEUCHHE MOJ He3aMbICIOBaThiM Ha3BaHueM "Robocode”
yxke OoJble Mmosyrofa OyIOpakUT HE TOJNBKO JIydIIME YMBI Hallel KOMIAHWUHU, HO U
NPOrpaMMHCTOB BCero MHPAa, OTKpPBIBas HOBbIE BO3MOXKHOCTH ISl CAMOPA3BUTHUS H
00y4eHHs HOBBIM KOMITBIOTEPHBIM TEXHOJIOTHSAM I10]] Ha3BaHUEM Java.

[Mo>xanyii, MHOTHE M3 IPOTPAMMHUCTOB CIBIIIATH O HECKOHYAEMBIX MIPOBBIX OAaTaNMAX
"Corewars", IMEBIINX MECTO €€ HA 3ape Pa3BUTHS KOMIBIOTEPHBIX TexHOIorui. Toraa
Ha momoOHOM accemOnepy s3bike "Redcode" mporpammucTel mHcand MalleHbKUE
IIpOrpaMMbl, KOTOpbIE OOPOJIUCH APYr € APYroM B OOJACTH KOMIIBIOTEPHOM MaMsATH
(core) HEKOTOpPOro abOCTPAKTHOTO KoMIibioTepa. Ha mepBblil B3rMsa, UTPOBOM mporiiecce
OBbUI ITOXO0K Ha HaMCaHUE DJIEMEHTapHOrO BHpYCa, LIENbI0 KOTOPOro ObLIO 3aBOEBAaHHE
BCEr0 WIPOBOr0 IpocTpaHcTBAa. HecMoTpss Ha HE3aTEMJIMBOCTH CIOXKETA, UMEHHO 3Ta
U7EoJIOrTUsl OblIA MOJIOKEHA B OCHOBY II€JIOTO UI'POBOIO HAIPABIEHMSI, U3BECTHOIO 10
cux nop kak "bou po6oTos".

Hctopuss  "OGoeB" HACUMTHIBAET MHOXECTBO peaTU3alMii W BHIOB HCIIOIb3YEeMOTO
MPOrPaMMHOTO 00ECHEeYeHHs: OT TMPOCThIX MPOTrPaMM KOMAHTHOW CTPOKH JIO
MOJIHO(QYHKIIMOHAJIBHBIX TMPOTPAMMHBIX KOMIUIEKCOB, Tpa@UuecKd MpeICTaBISIFOIINX
apeHy OWTBbl. OJHUM W3 TMOCIECTHUX U SIPKUX MPUMEPOB TAKOW MPOTPAMMBI CITYKHUT
npoekT "Robot Battle", mo3Bosstommii mporpaMMHO C€O3/1aBaTh CBOUX COOCTBEHHBIX
TaHKOB-00TOB (C10BO "OOT" sIBiIsIeTCSI COKpaleHrneM ciaoBa "poboT") ¢ ucnoib30BaHUEM
s3bIKa BBICOKOTO YpoOBHS, momoOHoro Visual Basic. MacTtepcTBo mporpaMmucTa
3aKJIF0YaJIOCh B HAMMMCAHUU COOCTBEHHOT'O MHTEIUICKTYalTbHOTO "MBHXkKKA" Takoro 0ora,
00ecreunBaoIIero TaKTUYECKOe M CTPATerM4ecKoe IPEBOCXOJCTBO HaJ JAPYTUMHU
TaHKaMU CBOMX KOJIJIET.



Tak wnm wWHaUe, BCE AaHAJOTUYHBICE TMPOEKTHl JJAHHOTO HANpaBlICHUS OBLIN
OpUEHTUPOBAHBl HA WUIPOBOI Mpollecc W CKOpee MPEeACTaBIsuIM cOO0N Hekoe momodue
JOTHYECKUX HUrp ©e3 Kakoro-To TIOJEe3HOro TpUMEHEeHHs. BrepBele cuTyauus
m3MeHunach ¢ BbixomoM B 2001 r. mporpammbl-urpel  Robocode, HammcanHO# C
HCIIOIB30BAHMEM TEXHOJIOTMM Java BeIylMMH IIporpamMmucramu komnaHuu [IBM.
HeoOsraHOCTE 3TOM TporpamMMBbl 3aKJIIOYaIOCh B TOM, YTO OCHOBHOM IIETIBIO CIY)KHT HE
caMO yd4acTHe B HUIpe, IJIe TakKe HEOOXOIUMO YIpPaBIATH CBOMM TaHKOM-O0OTOM, a
nporuecc caMooOydeHuss 1 U3YUYEeHHsI CaMoro sI3bIKa MporpaMMHUpoOBaHus Java.

Wprmoi 1UELE

HemHoro ucropuu

OTtiom-co3aarenem urpsl Robocode cran ogun u3 corpynankoB komnanuu IBM MaTeio
Henbcon (Mathew Nelson). SBissch sSipbIM MOKIOHHMKOM TakMX Wrp, kak "Warcraft",
"Sim City" u "Diablo", MeTbt0 HE CMOT YCTOSITh TIEpPE CO3AAaHMUEM CBOETO COOCTBEHHOTO
urposoro "menespa’. [Ipoekt Robocode 6vi1 Hayar B cepenune 2000 . 1 MO 3aMBICTY
€ro cosnaress JoJKeH OBITh CTaTh pa3BuTHEM UTPhl Robot Battle, anantupoBanHbM 1101
s3Ik Java. [lo Mepe pa3BUTHS TPOEKTa U HAMMCAHUS KOJa AJI CBOMX TEPBBIX TAHKOB,
aBTOpy IMpHILJIa B TOJOBY T'€HHANbHAs MBICIb — COBMECTHTH HIPOBOM MpPOLIECC C
oOyuenuem. Jleno B TOM, YTO SI3BIK MIPOrpaMMHUPOBaHUs Java, Ha KOTOPOM, COOCTBEHHO,
W HamkcaHa [MporpaMma, SBJSIETCS YHHBEpCalbHOW OOBEKTHO-OPHEHTUPOBAHHON
TEXHOJIOTUEH, MPEAOCTABISAIONICH MPOrpaMMHICTaM HEOTPAaHUYCHHBIE BO3MOXKHOCTH II0
CO3JJaHUIO0 TIPOTPaAMM JIFOOOM CJIOKHOCTH — OT HEOONBIINX TpadUUecKUuX YTHIUT 0
KPYIHBIX MPOEKTOB. VICmonbp30BaHUE 3TOTO s3bIKA IS MOJICIHPOBAHUS TIOBEICHUS
COOCTBEHHBIX OOBEKTOB-POOOTOB, IO MHEHHUIO aBTOPA, MOXKET B 3HAYMTEIILHOW CTEIICHU
MOBBICUTH UHTEPEC, KaK K CaMOI TEXHOJIOTHH, TaK U K TIPOIECCY €€ 00yIeHUSI.

JlocTynmHOCTh M OTKPBITOCTh Mojenu Robocode mozBossier ar000My HadyWHAIOMIEMY
IIPOrPaMMHUCTY 3a HECKOJIBKO MHUHYT CO3JaTb IIPOCTOM TaHK U IPUCTYIIUTh K €0
COBEPILIEHCTBOBAHUIO.

Moii nepBbIil TAHK

Hrak, uyto xe mpencrabiser coboit urpa Robocode? Bo-mepsrix, 3T0 Tpaduueckas
oboJiouka, cocrosimas U3 uHTepderica cpeabl UCMOIHEHUS U CHEIUAIBHOTO peJaKkTopa
(Robot Editor), ¢ moMoOmp0 KOTOPOTO YYAaCTHHKHA WIPhl MOTYT CO37aTh W
OTKOMIIMJIUPOBATh KOJ YIpaBJIeHUS i CBOoei 00eBOi MamuHbl. Bo-BTOpBIX, 3TO
BUpTYyaJIbHAsI MalllMHA Java, KOTOpas BBICTYIIA€T B KaUE€CTBE OCHOBHOT'O JIBUKKA UIPHI U
OTBEYAET 3a BECh UTPOBOI mpouecc. U, B-TpeTbux, 3T0 Java-Kiaccel, Ha OCHOBE KOTOPBIX
MIPOrpaMMHUPYIOTCSI TAHKHM U CaMa UTPOBasi Cpejia.
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ApXUTEKTypa TaHKa IOBOJBHO MpOCTa. TaHK MpeacTaBiseT co00il OOEBYIO €IWHHILY,
COCTOSIIYIO U3 XO/I0BOM YacTH, IMyIIKU U pajaapa.
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Jlnst Toro, 4ToOBl MPUHATH ydacThe B 000, HEOOXOAMMO BBIOPATh MOAXOIAIIEE UM
00eBOMY MOHCTPY U PEJaKTOp TOCTPOUT KapkKac KoJa, COCTOSIMA u3 Java-kiacca
YHACJIeJIOBAHHOTO OT a0CTpakTHOTO Kiiacca Robot:

package test;

i mport robocode. *;

/**

* My first robot
*/
public class MyFirstRobot extends Robot

public void run() { while(true) { ahead(); }}
public void onScannedRobot (ScannedRobot Event e) { fire(1); }

}



B 1ol mporpamme knacc MyFirstRobot ynacnegoBan ot 6Ga3oBoro kimacca Robot,
KOTOPBIA TMpejyiaraeT MPOCTSHINNK KOMaHIHBIM uHTepdehc OoeBol MammHbBL B
YaCTHOCTH, MOTYT OBITh UCTIOJIB30BAHBI CIECAYIONINE METOIbI:

— turnRight(double degree) u turnLeft(double degree) — moBepHYTh TaHK Ha 3aJaHHBII
yroJj BIIPaBO WUIIH BIIEBO;

— ahead(double distance) u back(double distance) — 3amaTh HampaBieHUE IBHKCHHS
BIICpCO WJIM Ha3aJl € YKa3aHUCM PACCTOSAHUA B MUKCCIIAX. Ecnu tank cToJKHETCHA C
JIPYTrUM TaHKOM WJIH CTCHOH, TBM)KEHUE MPEKPATUTCS,

— turnGunRight(double degree) u turnGunLeft(double degree) — nmoBepHyTh myIIKy Ha

3aJaHHBIN yTOJ;

— turnRadarRight(double degree) u turnRadarLeft(double degree) — moBepHyTh pamap

Ha 3aJJaHHBIA yTOJI.

HCO6XO,Z[I/IMO OTMCTHUTB, UTO paCCMOTpCHHLIfI TaHK HC MOXCT OAHOBPCMCHHO ABUTATHCA
U crpenars. [l 3Toro co3maBaeMblii Kiacc HEOOXOIMMO YHACIEAOBAaTh OT JPYroro
abctpaktHoro kiacca AdvancedRobot, mo3Bosstromero ompenensrtb 0ojee CI0XKHOE

MOBEACHHE.

Bo Bpemst 00s KaXIOMy TaHKY BBIIEISETCS OTAENbHBIM MOTOK BHPTyalbHOW Java-
MalMHbl. B mpenenax MaHHOrO IOTOKAa TaHK MOXKET PEarupoBaTbh HA pas3InYHbIC
BHEIIIHUE COOBITUS, PEAKUUI0 Ha KOTOPbIE NPOTPAMMHUCTBI MOTYT peajlii3oBaTh B
COOTBETCTBYIOIIUX METOAaX (TabyuIIa).

Tabauya. MeTobI U COOTBETCTBYIOIIUE UM COOBITHS

Metoa Kjacca

Co0bITHE

Onucanue

onScannedRobot()

ScannedRobotEvent

CoObITHe OCTYHAET NpH TeJICHre
MPOTHUBHHKA panapoM. B Tene storo
MeTo/[a OOBIYHO PeaTU3yeTcs aIrOPUTM
obcTtpena 06macTu, B KOTOPOM ObLT
oOHapy»XeH MPOTUBHHUK

onHitByBullet()

HitByBulletEvent

CoO0pITHE MOCTYMAET MPHU MONaJaHuN
CHapsija B Balll TaHK. 3/1€Ch
MIPOTPAMMHUCTHI TOJKHBI TTPETYCMOTPETh
ITOPUTM MaHEBPUPOBAHUS TAHKOM.

onHitRobot()

HitRobotEvent

Co0bITHE MOCTYMAET MPU CTOJIKHOBEHUH C
JIPYTUM TaHKOM.

onHitWall()

HitWallEvent

CoO0pITHE MOCTYIMAET NMPU CTOJIKHOBEHUHU
CO CTEHOMU.

B npuBenenHom Beime nuctuHre B Meroie onScannedRobot(ScannedRobotEvent e)
npeajaracrcsa Mmoo ymoJIYaHUIO OTKPBITH OTOHb MO MNPOTHBHHUKY IMpPU NOMOIIXA MCTOAA
fire(). MomHOCTE BBICTpEJIa KOHTPOJIUPYETCS IMapaMeTpOM METO/Ia.
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DEER G ER 00pANOTRE CODETHR

Tak wnm wHave, HAOOp METOMOB, TMO3BOJSIONIMX YIPABISATH TOBEICHUEM O0EBOI
MalINHbI, JOCTaTOYHO oOmmpeH. OcraeTcs JHIllb MPaBUILHO BbIOpATh alrOPUTMBI IS
peanu3anuu TaKTUKU cpakeHus. [loOeaa nmpucBanBaeTcs mo pe3yabTaTam cpaxkeHuid B 10
payHaax. B xaxmom payHJe Bbl MOXKETE BBHICTABUTh B KaueCTBE MPOTHUBHUKA JIOO0T0O U3
20 TaHKOB, BXOJMIIMX B CTAaHIAPTHYIO IOCTaBKY MPOTpaMMbl MJIU MONPOOOBaTH CBOU
CWJIbI B OMTBE NMPOTUB TaHKA Ballero Koyuieru. M3 60eBbIX MalliH, KOTOpPbIE JOCTYIHBI B
KauCCTBC BalllMX MNPOTUBHUKOB, MOKHO OTMCTUTH HCCKOJILKUX. HaHpI/IMep, TaKTHKa
taHnka "Corner" 3aKiIf049aeTcs B TOM, YTOOBI KaK MOKHO OBICTpEE 3aHATH MO3HIIUIO B YIITY
I10JI1 6I/ITBI>I U BECTU HpI/II_IeHI:HI:II\/'I OTOHb IIO0 MallMHAM-COIICPpHHUKAM. Tank mona
HazBanueM "Wall" mepenBuraercs mo nepuMeTpy IMmojis U JOBOJBHO d(PPEeKTHBHO BeAET
o0CTpen BCEero MpOCTPAHCTBA. YWTH OT OTHEBOM aTaku TaKOTO MOHCTpPa JIOBOJIEHO
TpyaHo. Ecim e Bbl COMHEBaeTeCh MPU BHIOOPE CTPATETUH M MOBEICHUS Balieii 00eBOit
MalllWHbBI, Bbl BCETAA MOXKCTC IMOCMOTPCTH HAa KOJ pCain3allii BCCX TAHKOB, KOTOPBLIC
BXOJAT B MOCTaBKy mnporpamMmbl. Kox U onucaHusi Ais KaxJ0ro TaHKa JOCTYMHBI st
CBOOOHOTO IPOCMOTPA M PEAAKTUPOBAHUSI.

Jlura Robocode — syymue u3 Jgyq4mmx

ITocne BbIXOAa UIphl 3a HECKOJIBKO AHEH ¢ caiita IBM ObL10 ckadeno 0osiee 1000000
Konui. B mocnenyroiire HECKOIbKO MECSIIEB UTPAa HACTOJIBKO CTaja MOIMYISPHON cpeln
MPOrPaMMUCTOB BCETO MHpPA, YTO €€ pa3pabOTYMKU PELIMIN YCTPOUTH TPYIIOBOM
TypHup non Ha3Banuem Roboleague (http://apps.alphaworks.ibm.com/rumble/), rae
Ka)I(I[BIﬁ nporpaMmMucT BMECTC CO CBOMM TAHKOM MOTI' HOHpOGOBaTL CBOU CHJIbI U JaxXKE
BBIMTpaTh Tpu3 — HOYTOYK IBM Thinkpad®. ITo pe3ynbrarom mocinegHux 0oeB modena
Joctanack TaHKy mop HasanueM "SandboxLump", mpencraBnensoro DsancoM [laymnom (Evans
Paul). Tank mpocTo pactep3an BceX CBOMX COIEPHUKOB, HM OCTaBHB, HU MAJICHIIIETO IaHCa Ha
BBDKUBaHIE.

Pycckue HAUMHAIOT M BHIMTPBLIBAIOT

B uHTepHere  cymiecTByeT  JOCTaTOYHO  MHOIO  CaiTOB,  MOCBSIIEHHBIX
IPOrPaMMMPOBAHUIO U PeaTH3alli CBOMX COOCTBEHHBIX TaHKOB. Tak, Ha caMoM caiTe



komnanuu IBM mnpezacrasieH nensiii pa3esn ¢ ONMCaHUEM Pa3iIn4YHbIX TAKTUK U METOJ0B
BE/ICHUS TAaHKOBOW BOWMHBI. Cpeld HUX MOXKHO HAaWTH HECKOJIBKO TOJIE3HBIX COBETOB,
MOMOTAIONINX pPeaTn30BaTh CUCTEMY JIBIDKEHUS WU CKAHHPOBAHUS IOJII OWTBBHI Ha
MPEIMET IPYTUX TAHKOB.

Onnako HauOONBIIMKA  WHTEpEC BBI3BAJA POCCUMCKAs pealu3alus TaHKa C
HCTOJIb30BAHUEM SWITCH-texnonoruu — MapaurMbl MPOTPAMMHUPOBAHUS,
OCHOBAHHOM Ha MPUMEHEHHH KOHEYHBIX aBTOMATOB. JTa peaiu3alus Obuia IpeioskeHa
corpyaHukamu CaHkT-IleTepOyprckoro rocygapcTBeHHOI0 HMHCTHTYTa TOYHOM
mexanuku u ontuku H.M. Tykkenem m A.A. llaneito. Poccuiickue yueHble Ha
OCHOBE TEOPHUM KOHEUYHBIX AaBTOMAaTOB CO3Jald MOJEIb TaHKA, KOTOPBIM 3alpocTo
OOBITPHIBAET MHOTUX YYAaCTHUKOB JIUTH PoOOTOB. TouHas mMareMaTHuyecKash MOJENIb H
HCIIOJIb30BAHUE COBPEMEHHBIX METOIMK IPOrPaMMHUPOBAHUSA, MO3BOJIUIM POCCUHCKOMY
TaHKy 3aHATh JOCTOMHOe MecTto B jure Robocode. DToT TaHk oOmamaer Tpems
0COOEHHOCTSIMH, JENA0IIUMU €r0 YHUKAIbHBIM CPEJIU OCTAIbHBIX:

— TOCTpOEH "mo Hayke'";

— nmporpamMma pa3paboTaHa TO TPOEKTHON TOKyMEHTAIlMW, TPHUBEACHHOM Ha caiTe
http://is.ifmo.ru B pa3zaene "IIpoexTs";

— TIpW BCEM 3TOM OH €III€ U "HeI10X0" Urpaer.

3akJII04YeHue

Ecau BBl 3aMHTEpECOBAIMCH 3TOW YBJICKATEIHLHOW MTPOW M XOTHUTE MOMPOOOBATH CBOM
CHUJIbl B IPOrpaMMHUPOBAHUHN TaHKA HJIIM HAYWMHACTC OCBAUBATHL A3BIK Java, TO CACIaTh
MEpPBbI Iar B 3TOM HaNpaBJICHUH BaM IOMOXKET calT paspabotunkoB Robocode
(http://robocode.alphaworks.ibm.com), rae Bbl OeCIUIaTHO MOMYyYUTE KOMHUIO WIPHI, a
TaK>Ke TMOJIE3HbIE COBETH M PEKOMEHAAIMH. Y Aauu BaM, rocroja TaHKUCTHI!

I1oJie3HbIE CCHIJIKH

http://www.thetech.org/exhibits/online/robotics/robotart/ — caiiT qisd ieHUTENEN
poOOTOB.

http://www.robotbattle.com — caiiT pa3zpaborunkoB urpsl Robot Battle.
http://www.koth.org — caiiT urpsl "bou B mamsaru" (Llaps ropsl), B €ro creHax BeayTcs
CMepTeNbHBIC 00 MEXTy "BUpycamu'.

http://is.ifmo.ru — Ha 3TOM caiiTe mpencrasiensl Marepuaisl 1o SWITCH-TexHonornu u
HE TOJBKO.

http://www.softcraft.ru — Ha 3TOM caifte npencraBners MmaTepuansl o SWITCH-
TEXHOJIOTUU ¥ MHOTOE JIPYToe.




