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BeBepeHue B ECS

HeypnobctBa OOI: npuyyabl U OrpaHUYEeHusn

Mpexae YeM nepexoanTb K 06cyxaeHunto ECS, ctont 06paTuTthca K “? O6bEKTHO-0PUEHTNPOBAHHOMY
nporpammmpoBaHuto (OOMM) n ero npobnemam, Tak Kak nosb3oBatenbckmin APl Unreal Engine“a
OCHOBaH MMeHHO Ha napagurmax OOM. Actor-component MogesNib TOXe, B HEKOTOPOM CMbICIE,
OrpaHuYeHa, 1 no ceoern HaType B BoNbLLEN CTeNeHn ABNAETCA CTaTMYHON. He cneagyeT nyTaTb 3Tu
noaxodbl ¢ data-opMeHTMPOBaHHbLIM, KOTOPLIA Mbl BaM Mpeasiaraem.

bonbwasa yactb C++ - 370 ToXXe OOI[, 4TO 1 CTaso OCHOBHOW MPUYMHOMN TaKoro AM3anHa sA3blkKa.
Moxoxe, 0CHOBHas apxuTekTypbl UE BepxHero ypoBHs bbina B 6onblwon cteneHn 6a3mpoBaHa Ha
ocobeHHoCTSAX C++, unu, No KpanHen mepe, bbila BOOXHOBNEHA UMK, ECnv 3aaymaThbCs, 3TO
[OBOJIbHO JI0rMYHO. B KOHLe KOHL0B, C++ - 3TO OCHOBHOWN A3blK, Ha KOTOPOM CTPOSATCS TEXHONOMUN.
Unreal build toolset (a koHkpeTHen UBT - UnrealBuildTool - n UHT - UnrealHeaderTool) peann3oBaH Ha
C#, KOTOpbIN, K C/IOBY, TOXXEe 06 bEKTHO-OPUEHTNPOBAHHLIN.

WTakK, nporpamMmmupys urpsl (nnmn nporpammHoe obecnevyeHune soobuue) B ctune OOIM, Mbl pa3breaem
BCEBO3MOXHbIE CYLLLHOCTM N KOHLENUMIN B Mepapxmio X COOTBETCTBYHOLLNX TUMOB. B TepMuHax
Unreal Engine Bce 3T abcTpakumm HasbiBatoTcst ObbekTamu (nam @ UObjects, ecnm Mbl roBopum
npo C++ coctaBnaoLLyo). Mel co3fgaém nepapxuio KNaccos, rae Kaxxabli Kiacc onpefensieT HoBble
CBOWCTBa U MeToAbl, 04HOBPEMEHHO Hac/eays CBOMCTBA M MeTOo4bl POAUTENIbCKOro Knacca. B
KOHEYHOM CYETe, BCe Knacchl Unreal-a HacnenyTcs oT eamHoro KopHs - UObject npeaka. Kaxabin
CO34aHHbIN HOBbIN 6ayNpuHT (Mnn C++ Knacc) aBnseTca HacnefHMKOM 3Toro 6a3oBoro Knacca.

Mo NCTEeYEHMM HEKOTOPOro BPEMEHM Pa3paboTKM Mbl 3aMeYaeM, HYTO HaLLUW KJ1AaCcCbl HAYMHAOT BCE
6onee n bonee NnoxoaAnTb APYr Ha Apyra. Toraa mMbl NPOBOAMM TaK Ha3blBaeMbl @ pethakTOPUHI
Koda (unu Blueprint-acceToB), BbIAENAS CXOXXMNE CBONCTBA B OTAEbHbIN 6230BbI Kacc 1
yCTaHaB/IMBas CBA3M HaCNeACTBa B 4OYEPHMX KJlacCax. Y)Ke 3Ta 3afadva MoXeT bblTb 40BOJIbHO
CNIOXXHOW, Tak Kak 0bbekTHaa moaenb Unreal-a He N03BOISIET MHOXKECTBEHHOE HacnegoBaHue (B TO
Bpemsl Kak C++ M0O3BONSIET), NO3TOMY Bbl HE MOXKETE HaCNeA0BaThCA OT ABYX Unun 6onee knaccos. B
nobom cnyyae, HoBble POAUTENBCKUE KJTACChl MOMYT MMETb MHOMO 06LLero, u Toraa BBOAUTCS HOBbIN
eLé bonee obLLMIA KNAcc, U NpoLECC NOBTOPSETCS.

[ 0BOJIbHO M3BECTHLIN NPYMEp 3TOM MOAX0AY - AepeBO Hac/ef0BaHNA XUBOTHbIX, F4e KNacCoM-
KOpHeM BbICTynaeT abcTpakuus, npeacTasnsaowas cobon noboe Xneoe cyLwecTso (aHanor
UObject), a ocTanbHble abcTpakumm ABASIOTCA OTAEbHBIMU XUBOTHBIMU BUAAMU:
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MOTOMCTBEHHbIE TUMbl HACJEAYT CBONCTBA UX COOTBETCTBYOWMX 6a30BbIX TUNOB, 1, TAKUM
obpasom, nsmeHas CBOMCTBa 6a30BOro Knacca, Mbl TakXXe MeHseM nosefeHne BCex NoTOMKOB. Mbl
MOXXEM TaK )Ke BBECTM TaKylo TEXHONOIUIO, KaK «neperpy>xaemblie Metoabl» (% "virtual overridable
methods"), 4Tobbl MMeTb BO3MOXKHOCTb NepeonpenenaTb NoBeaeHne PYHKLNA B KNacCcax-noTOMKaX.

Becb 3TOT KMNULWb BbIFNSAUT AOBOJIBHO HEMIOXO, pa3Be HeT? [la, BCEM 3TUM MOXXHO MOJIb30BaTbCH,
HO NNLWb A0 Tex nop, noka y Bac HeTy 100 knaccos. Mpobnema B TOM, 4TO UrpoBas Normka
CTAHOBMUTCA OYeHb pa3Ma3aHHOW MO BCEM YPOBHAM nepapxun. Bel BCE Yalle 3abbiBaeTe, 4TO ObIN0
onpeneneHo B KOHKPETHOM KNlacCe, Kakne MeToAbl MOXXHO Meperpy»xaTb, Kakne HeT. Konn4ecTso
B3aUMOCBA3eN KaTaCTPOMYeCKN yBEIMYMBAET BO3MOXKHOCTb OWNBOKKM, a Hepa3bepuxa TONIbKO
ycyrybnsetcsa. Baww konnern, nncasLlune Ko UCMNO0Jib3yeMbIX KNAacCOB, CTAHOBATCA XpPaHUTENSAMM
KaKMX-TO «TalHbIX 3HaHMN». C pOCTOM JepeBa KnaccoB BpeMs, Tpebyemoe Ha pedakTOpUHr,
yBENNYMBAETCA C 3KCMOHEHLNAIbHON CKOPOCTbI0. ITOT «pUTYyas» CTaHOBUTCA HEOTbEMIEMON
4acTbto paboTbl, HO K CamMol pa3paboTke yTUANT A5 LLeneBoro noJjib3oBaTens BCé 3TO Maso
oTHOCMTCA. COBEPLLUEHHO HENPUEMIEMBIN NOAXOA, YYNTbLIBASA TO, KaK OrpaHN4eHo BbiBaeT BpeMs 1

pecypcbl.

CnacuTtenbHbin ECS

PelleHneM 3TKX XJ10NOT MOXET BbITb Takol noaxod, kKak = Entity-component-system (1nnm kpaTko -
ECS).

B ECS HeTy HUKaKunX nepapxui, Kaxxabii 06beKT urpbl (T.e. CyLHOCTb - aHrA1. entity) n3HavanbHO
HenTpasbHbIA. OH COCTOUT TOJIbKO M3 YacTel AaHHbIX, Ha3blBa€MbIX KOMITOHEHTaMu. Bbl MoXxeTe
KOMOUHMPOBATb UX HAa KOHKPETHOW CYLLHOCTW NPOU3BOJIbHLIM 06pa3om.

Bbl XoTUTe natb cBoeMy RPG-repoto BO3MOXHOCTb HAHOCUTbL YPOH aaom? MNpocTto gobaBbTe
KOMMOHEHT OTPaBASAIOLLNA U, CHNTaAN, AeN0 CAeNaHo; KOHeYHo, ecnu Bbina peanm3oBaHa
COOTBETCTBYIOLLAA cuMCTeMa, KOTopas 3Ty JIOTUKY onpegenseT.
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CncTeMa - 3TO yYAaNIEHHbIN areHT, ONepupyLNA Hal oeTanamu. B aTom ewé ogHa 0cobeHHOCTb
ECS. CncTembl npeactasnsioT cobon 4To-To Hanofobue BHELWHEro Koaa, KoTopbin 6epéTt
onpefenéHHble KOMMOHEHTbI, Kak CBOW BXOAHbIE AA@HHbIE, 1, ONEPUPYS Had HUMK, BO3BPaLLaeT
pe3ynbTaT. CUCTEMbI BLINMONHATCA 0A4Ha 3a APYroi 1 BMecTe (hoOpMMPYHOT TO, YTO Ha3blBaeTCS
NrPOBLIM MEXAHN3MOM.

Ha 3Tom BCE. Ho Kak Takomn npocTton, yaobHbin n rubknii npuHumn He bbin peannsosaH B Unreal
Engine no cux nop? Hy, Ha camoM fene 6bin: Bo3bMuTe Niagara, HanpuMmep. YCTPONCTBO peHAepa Tak
Xe MoXeT BbITb PacCMOTPEHO Kak pa3paboTaHHbIN copT. Apyrummn caoBamm, Kakue copTa
crneumanbHbiX data-opyeHTMpoBaHHbIX Noaxonos B UE He BO3bMU, HU OAMH U3 HUX HE ABNAETCH
HaCTOJIbKO BblAE/EHHbIM, HACTO/IbKO YHUBEPCAJIbHbLIM, HA OAWH U3 HUX HE yA0BeTBOPAN Obl
KpuTepnam obuiero HasHayeHus, Kak 3To genaet Unreal-oBckas npupoga OO[M. Mbl npegnaraem
noaxon, obnafalLnin BCEMU 3TUMIN KavyeCTBaMmn U NPUrOAHbIA AN 1060y [OCTYNHON pa3paboTynky
cTopoHbl Unreal Engine!

Y6eamTech B TOM, 4TO Bbl NpoynTanu Cnoapb Apparatus, 4Tobbl pa3ninyaTb BBEAEHHbLIE HAMU HOBbIE
TEPMUHBI.

Mpo ECS+

Apparatus 6epét bonee WwWnpokoe HanpasieHue, 4em o0bbl4HbIN ECS, N0O3TOMY Mbl U Ha3blBaeM €ro
ECS+. Boautcsi 66nblias rubkoCTb Npy NOMOLLM NOALEPXKKM HAC/leAoBaHMs feTanen
(KOMNOHEHTOB), AMHAMMNYECKMX paclmpsemMblx belt-o (HapaBHe ¢ 6onee cTaTUYHbIMK chunk-mMun 1
archetype-mn), subject-booting n ap. Camo noHsaTne ECS+ 0onKHO paccMaTpmMBaTbLCS KaK CUHOHMM
cnoBy «Apparatus», Tak Kak niaaruH peaam3yeT U NOJHOLEHHO NCNONb3YEeT UMEHHO 3Ty
TEePMUHOJIOT N0 C CaMOro CBOEro Havasa.

Boobue roeops, B Hawen gunocodum pa3paboTkm, NPOEKTUPOBAHNE HUKOTAa HE AO0/IKHO ObITh
«MaTeMaTUYECKN KOPPEKTHBLIM», HO, HAaNPOTUB, - 6onee NPUMEHUMbIM 1 YA0OHLIM B NCNOJIb30BaHNK
KaK 019 KOHeYHOro noJsib3oBaTensd, Tak u onsa nporpammucta. Unreal Engine, KoHe4Ho, aBnseTcs
XOPOLMM NPUMEPOM TakKoro noaxoga co BCEMM CBOMMU KOHLENuUusaMu 1 nattepHamn. CoegnHas B
cebe oba natTepHa OOM n ECS, gononHsas dyHkumnoHan B UE-bnynpuHTax, Apparatus Bkto4aeT BCE
camoe nyyulee n3 3-X MMPOB, TEM CaMblM CTaHOBSACb HE3AMEHMMbIM UHCTPYMEHTOM pa3paboTKu.

BcTpoeHHble CYyLLHOCTH

Ha H13Kkom ypoBHe, Subjective - 310 nHTepgenc, n nobon Knacc, KOTOPLIA €ro UMNIEMEHTUPYET,
MOXeT OblTb Ha3BaH CYLLIHOCTbIO (Subject). ECTb HECKONIbKO BCTPOEHHbIX B hpenmBOpK subject-oB.:

e SubjectiveActorComponent (Ha 6a3e ActorComponent),
e SubjectiveUserWidget (Ha 6a3e UserWidget),
e SubjectiveActor (Ha 6a3e Actor).

9TOro A0J/HKHO XBaTUTb B NoAaBastowem 60nbLLIMHCTBE Cc/y4aeB UCMNOJb30BaHWUA, HO Bbl,
€CTeCTBEHHO, MOXXeTe peain30BaTb CBOU SUbjeCt-KJ'IaCCbI B C++.
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BcTpoeHHble MeXaHU3Mbl
Knacc Mechanical - 3T0 TakXe nHTepdeic, C yxe peasn3oBaHHbIMU OCHOBHbLIMU, CaMbIMK
NnoJie3HbIMA MeXaHU3MaMMW:

e MechanicalActor (HacnepoBaHHbIM OT Actor),
e MechanicalGameModeBase (GameModeBase),
e MechanicalGameMode (GameMode).

O4eHb BpAO 1 BaM r|0Tpe6yeTcn OONOJIHATL (PYHKLNOHAM CBOUMU MexaHu3Mamun. Ecnu Takasd
I'IOTpE6HOCTb BO3HMKHET, Bbl TakK)XXe MOXXETe AO0CTUYb 3TOro Takxe npu nomowun C++.

CTopoHHMe pecypcChbl

BMmecTe ¢ HawwmM coobuiecTBOM Mbl cObpanu KOANEKLMUIO NOe3HON MHGopMaumnm, Kacatowencs ECS n
Boobue data-opueHTMPOBaAHHOIro Noaxoaa B LenoM. Bel MoXeTe n3y4ntb €€ ansa yraybneHms ceomx
3HAHUNA.

Pecypchl Ha pycCKOM

AHrnos3sbliYHble pecypchbl

3[0eCb Ha aHTIMACKOM, HO Bbl BCE PaBHO MOXXETE NOCMOTPETH X, MEPUOANYECKMN MOSIb3YACh
NnepeBOAYNKOM.,
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