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KpaTkoe BBegeHue B ECS

Mpuuynbl u orpaHuyeHusa OOI

Mpexnae 4yem nepexoanTb K 0b6cyxaeHunto ECS, ctont obpatuthcs K 5 O6bEKTHO-0PUEHTUPOBAHHOMY
nporpammmpoBaHuto (OOMM) n ero npobnemam, Tak Kak noab3oatenbckuin APl Unreal Engine’a
OCHOBaH MMeHHO Ha napagurmax OOM. Actor-component MogesNib TOXe, B HEKOTOPOM CMbICIE,
OrpaHUYeHa, 1 Nno cBoern HaType B 6oNbLLEN CTeneHn ABNAETCA CTaTUYHON.

Mporpammupys urpsl (unn nporpammHoe obecnevyeHne soobule) B ctune OOMM, Mbl pa3breaem
BCEBO3MOXXHbIE CYLLHOCTW U KOHLENLUW B MEPAPXUIO NX COOTBETCTBYIOLWMX TUMOB. B TepMUHax
Unreal oBmxka Bce 3Tu abcTpakumm HasbiBatoTCcs O6bekTamum (mnm % "UObjects", ecnm mMbl roBopum
npo C++ coctasnstwoLyto). UTak, Mbl CO34aéM nepapxunio TUMNOB (KNaccoB), HacJe40BaBLWNCh OT
eamnHoro KopHs - UObject npeaka. Kaxabin cosaaHHbIn HOBbIA 6aynpuHT (man C++ Knacc)
SBNIAETCS HacnegHMKoOM 3Toro 6a3oBoro Knacca.

Bpems MAET 1 Mbl 3aMeYaeM, 4TO HalLM KJlacCbl Ha4YMHaloT BCE Bonee 1 6onee NoXoanTb APyr Ha
Apyra, Torga Mbl NPOBOAUM Tak Ha3blBaeMbl 5 pehakTopuHr Koga (unm Blueprint-acceTos),
BblAeNA5 CX0XKMe CBOMNCTBA B 0TAeNbHbIN 6a30BbIn Knacc. MNocnenHui, B CBOK o4epelb, CTAaHOBUTCSA
NPeLKOM M Mbl HacnefyeMm OT Hero HoBble TUMbl, KOTOPbIe AO/KHbI MPefoCTaBNATh ONpefenéHHYI0
(PYHKLMOHANbHOCTb.

[JOBOJIbHO N3BECTHbLIN NPUMEP 3TOM NOAX0AY - AEPEBO HAaCNEA0BAHNA XNBOTHbIX, F4E KNacCOM-
KOpHeM BbICTynaeT abcTpakuus, npeacTtasnsowas cobon noboe Xneoe cyLwecTso (aHanor
UObject), a ocTanbHble abcTpakumm ABASIOTCA OTAEbHBIMU XWBOTHLIMU BUAAMN:

( Base class \

ANIMAL
eCan breathe eHas health
eHas skin eCan eat

! !

( Derived class N ( Derived class \
BIRDS FISH
eCan walk eHas beak eCan swim *Has fins
eHas plumage o ... eHas scales .
G primag J
4 )
CHICKENS
eVery fluffy & cute
eBut can hit with the beak
\. J

MOTOMCTBEHHbIE TUMbI HACeAYIOT CBOMCTBA X COOTBETCTBYIOLMNX 6A30BbIX TUMOB, U, TAKUM
00pa30oM, n3MeHss CBOCTBa 6a30BOro Kaacca, Mbl Tak)Ke MeHsieM NoBeeHNe BCEX NMOTOMKOB. Mbl
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MOXXEM TaK »Xe BBECTU TaKylo TEXHONOrnI0, Kak “neperpyxxaemble metoabl” (% "virtual overridable
methods"), 4T0bbl UMETb BO3MOXHOCTb NepeornpenensTe Tena PyHKUMIN B Knaccax-noToOMKax.

Becb 3TOT KUNuLb BbIrNAAUT LOBOJILHO HEMM0X0, pa3se HeT? [la, BCEM 3TUM MOXHO M0JIb30BaTbCH,
HO MOKa y BacC HeTy, Hanpumep, 100 knaccos. MpobseMa B TOM, 4TO UFPOBas JIOrMkKa CTaHOBUTCSA
OY€Hb pa3Ma3aHHOWN Mo BCEM YPOBHAM nepapxmu. Bl BCE Yalle 3abbiBaeTe, 4T0 ObII0 ONpeaeneHo B
KOHKPETHOM KJlacce, Kakue MeTogbl MOXKHO rneperpy>XaTtb, Kakme HeT. Koin4ecTBo B3anMOCBA3en
yBenM4nBaeT BO3MOXHOCTb OWNOKYK, a Hepa3bepuxa ToNbKo ycyrybnseTca. Bawum konnerun, kotopsle
nncann Kog HEKOTOPLIX N3 NCMOMIb3YEMbIX KN1aCCOB, CTAHOBATCS XPaHUTENAMU KAaKUX-TO “TalHbIX
3HaHURn". C poCcTOM fepeBa KaccoB BpeMs, Tpebyemoe Ha pethakTOpPUHT, YyBENNYMBAETCA C
3KCMOHEHUMabHOM CKOPOCTbI0. DTOT “puTyan” CTaHOBUTCSH HEOTHEMJIEMOWN YaCTblo PaboThbl, HO K
camon pa3paboTke yTUANT ANS LEeneBoro noab30BaTeNs BCE 3TO Mafo 0OTHoCUTCSA. COBEpPLUEHHO
HernpuemaeMbin NOAX0A, YHUTbIBAs TO, KaK OrpaHM4yeHo BbiBaeT BpeMs 1 pecypcbl.

CnacutenbHbiu ECS

PeLleHrneM 3TUX XJI0MoT MOXET BbITb Takoi noaxond, kak 9 Entity-component-system (nnm kpaTko -
ECS).

B ECS HeTy HMKaKMX nepapxuin, Ka)xabih 06beKT urpbl (T.e. CyLHOCTb) N3HAYa/lbHO HENTPAJIbHbIN.
OH COCTOUT TONIbKO U3 YacTen AaHHbIX, HAa3blBAEMbIX KOMIOHEHTaMu (WNn geTassmum). Bol MoXxeTe
KOMBOMHMPOBATb UX Ha KOHKPETHOW CYLLHOCTU NPOU3BOJIbHLIM 0B6pa3om.

Bbl XoTUTe fatb cBoeMy RPG-repoto BO3MOXHOCTb HAHOCUTbL YPOH a40M? MNpocTto gobasbTe
KOMMOHEHT “OTpaBAsAoWmMn” 1, C4yMTaln, 4eno coenaHo; KOHe4yHo, ecan bblna peannsoBaHa
COOTBETCTBYIOLLAA CMCTEMA, KOTOPAdA 3Ty JIOTUKY onpefenseT.

CncTeMa - 3TO YAaNEHHbIN areHT, ONepUpYOLLNA Hal AeTansaMn. ITo Takxe ocobeHHocTb ECS.
CucTteMbl NpeacTaBnatoT cobon 4To-To Hanoaobne BHeEWHEro Koga, KoTopbii 6epéT onpeaenéHHble
KOMMOHEHTbI-AeTann, Kak CBOM BXOAHbIE AaHHbIe, 1, ONepupys Hag HMMKM, BO3BpaLLaeT pe3yfbTaT.
CucTeMbl BbIMONHATCA O4Ha 3@ APYron n BMecTe (hOPMUPYIOT TO, YTO Ha3bIBAETCA UrPOBbLIM
MeXaHU3MOM.

Ha 3Tom BCE. Ho Kak Takon nNpocTon, yaobHbIN 1 rnbkunin npuHumn He Bbin peannsosaH B Unreal
Engine no cux nop? Hy, Ha camoM fene 6bin: Bo3bMuTe Niagara, HarnpuMmep. YCTPONCTBO peHAepa Tak
Xe MoXeT bbITb paCCMOTPEHO Kak pa3paboTaHHbI codT. pyrnMun CoBaMu, Kakmne copTa
cneumnanbHblX data-opneHTUpoBaHHbIX Noaxonos B UE He BO3bMM, HU OOUH N3 HUX He ABNSETCS
HACTOJIbKO BblAesieHHbIM, Kak OOM-noaxon. Mbl xxe npeaocTaBAsgeM HOBbIN MPUHLMMA,
YH/UBEpCabHbIA N5 BCEX MHCTPYMEHTOB pa3paboTymka!l

Ybenntechb B TOM, 4TO Bbl YnTanu Cnosapb Apparatus, 4Tobbl y3HaTh BBOAVMbIE HAMMW HOBbIE
TEPMUHbI.

Mpo ECS+

Apparatus 6epét bonee wWnpokoe HanpasneHue, 4em o0bbl4HbIN ECS, N0O3TOMY Mbl U Ha3blBaeM €ro
ECS+. BBoanTca 66nbLwas rubkoCcTb, MMeeTCs NoaaepKka HaciefoBaHNA fAeTanein (KOMNOHEHTOB),
AnHammyeckune belt-bl (chunks n archetypes), subject-booting n ap. Camo noHsaTne ECS+ gonxHo
paccMaTpUBaTbLCS Kak CMHOHMM cnoBy “Apparatus”, Tak Kak nfiaruH, Ha camoM fene, peasmsyeT u
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NOJIHOLLEHHO UCNOJIb3YET MMEHHO 3Ty TEPMUHOJIOINO C CaMOro CBOEro Ha4vana.

Boobue roeops, B Hawen unocodumn pazpaboTku, NPOEKTUPOBAHNE HUKOr @ HE OOJHKHO ObITb
“NMPOCTbIM” UK “MaTeMaTUYECKN KOPPEKTHBLIM”, HO HaNnpPoTUB 6osiee NPUMEHUMBIM U YA0OHbBIM B
MCMNONb30BaHUN Kak /1 KOHEYHOro NnoJsib3oBaTtens, Tak U ansd nporpammucta. Unreal Engine,
KOHEeYHO, ABJIAeTCA XOPOLLMM MPMMEPOM TaKoro nogxoa Co BCEMU CBOUMMN KOHYENUMAMUN 1
nattepHamu. CoeanHsasa B cebe oba nattepHa OOM n ECS, Apparatus BKato4aeT BCE CaMoe ny4luee u3
3-X MupoB, cyntas mmup UE-6nynpuHTOB.

BcTpoeHHble CYLLLHOCTH
Ha H13kom ypoBHe, Subjective - 3To nHTepdenc, n nobon Knacc, KOTOPbLIN €ro UMMNJIEMEHTUPYET,
MOXET OblTb Ha3BaH CYLLHOCTbIO. ECTb HECKOJIbKO

At a lower level, Subjective is an interface and any class that implements it may be called a
Subject. There are several subjects already implemented in the framework:

e SubjectiveActorComponent (based on ActorComponent),
e SubjectiveUserWidget (based on UserWidget),
e SubjectiveActor (based on Actor).

Those should be sufficient for the most cases, but you can easily implement your own additional

subject classes in C++.

Built-in Mechanisms

The Mechanical class is also an interface, with the most useful mechanisms already implemented:

e MechanicalActor (inherited from Actor),
e MechanicalGameModeBase (GameModeBase),
e MechanicalGameMode (GameMode).

You would hardly ever need to implement your own mechanisms. Should you wish to, you can also do
itin C++.
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