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Gameplay MIAREELIRAER Actor-Component£5;, Capabilities B+AfiEERS, N
ZAN{E#%ER Capabilities (R4S Gameplay {18, 1E{EIRIERARIREENTIREIEE;

FRIVFAREERENR, ARERSE, XEAREAERAINGDCAS LEEHFRIRE

RS, MERREHPHIIFFRERESENE, EATHHME ety
Gameplay fRFEHE;

IEX
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IH, {RSReELIEHFERIEMITE.
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Who - Introduction

What - Concept

Why - Benefits & Costs

How - Details & Pseudocode

When - Gameplay Examples

Summary

QA

Overview

AN XS L TR 42 capability pattern, AHAEFERE (BFEKEN) |
SfeJSEIR Capabilities (BZMEHFIMMNED) |, LIRBIHEFHAMISER ( (EEFR) $89
SERRTETA) .

RREHERE, TG0
1. THE Capabilities B9ZSFI LN
2. X% Capabilities SEfth&5H (I1ECSY) BIAR

3. THRZED A Capabilities EFRRTHERETTASTI
4. 435 Capabilities F9{9F3

Talk Objectives

% Benefits and ¥ Costs

Distinctions

5 gameplay areas

Pseudocode

TalkObjectives
(WE/E1E) B—NAGIEERIE, M Capabilities #3186 ML SHTTE, Btk

Hazelight ZRiEMER—H, (WEER) BEFENSHE, ATEFRIEASHER IE
BX—m, BB —MERERRE A,
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7 (WEEIR) . BI85 150517 Gameplay {3, F{i15 10000 MuEEHEFALY=5
Z—52 Capabilities, TifEFE Capabilities BT —342FBAY "Player Capabilities” Bl
FEBRITH, XEHERFRAB EERN.

SPLIT FIETIN 1.5m lines of gameplay code

10281 Gameplay Classes:

3526 Capabilities
34.3%

1992 PlayerCapabilities

AllCapabilities

BABEANE, Capabilities{EA— MEEHABIRT Hazelight A TS, FHAE
R4 12 0 Angelscript, FAIHIC++RIBHRBEEEILAERIGRA, BEPHRD,

AIFFARY Capabilities #R8EEE7E Angelscriptth, {BAEIRAIESAZ Angelscript, 24

R, AR AR TRE/MANE S (R Capabilities,

What-Concept(2f+4)

1HFAITEE Capabilities 97 LS. BAMERELIS 2, MELSIZEXRBNEIFENIs-E
% (GameObject-Component) #5143, FZIHELS |FERRITRISSR-BH-R S
(Entity-Component-System, ECS) #5#3, Entity{{ZEntitylD, Component{X8&%E
FTESE, System NEFA1T/, Capabilities BTLA#EY ECS & System fI— M=
x¥, AAFmEEHREITH, B Capabilities 2FF GameObject-Component £5#aH9,
IFH—HR, WEFAREECS, 20174 GDCH—MRIEATEN, Tim Ford Eifthy (72
8 HRIUEERSMAHRS)  (Overwatch Gameplay Architecture and Netcode)
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Jump Entity_0 Transform Physics

<+ )

Movement AirMove Entity_1 Render Movement

Steering DriveCar

'Overwatch' Gameplay

Architecture and Netcode
Tim Ford GDC2017

GameObjectComponentCapability

RE Capabilities#1 System # 1T, EBE(VEAENES LFEREAER.

XEH—ER (WFER) AR, IiRIEARSSIET, AAaMIRATLIEER] Capabilities, 7£HA]
AR TEHE(IMENSRREE, HIMSTAMMEN: HE. iE. BH. SHEEU
&g, BEILS ECS RFFIEMITAMIRTIZMELL, Capabilities AURIEIFREM, EEEEHN
2, BMERGSTEXMFEML Eventadi T, FliMBAER Capabilities,

EHEHE T Z BNLEA TG I R IHIX NRER.

HEEIAT Hazelight BFRIFE (WEHAERX) * (A Way Out) HEESIN. 2 EREFTIET—
R ARSI RENT. £ (bHAEX) PARRERI ComponentsFlBlueprintsiHE
EEHERRSTBRSHE TiFSa/, XBSr-4Bug BiEEL, AHEERKMET, FEitxd
F (WARATY HAFELEEITHM Components hig, FREIBET—PMES: XF
Compnents5 GameObjects JREEHIIES, Compnents RRIREE, GameObjects A i%
HRER,
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Components shouldn't make decisions;
Game objects should make decisions.

GameObject Component

Player Mesh

Movement

FXE, XFEEE, BATREE—E:

Background

Components shouldn't make decisions, game objects should make decisions

WMRFEATRFEF ComponentsBE1TH, ArEXEITAREESHEIGameObjects B, ##
TERAVBIRLE . A IR SR AR EIT2E? H— A SNTALEEHEIRERTE
ERY, Siar~EmEihss. FINERRITASLES, (RafetMiTs NS IEEIBEE=E
HITRESHEMT EA1TRE, —UIEMHEEREL. FIIMBES =R GameObjects 91T
J9 EF| Capabilities 4,

PAMANER GameObjects KT AHREIR, BPRicEiRIVE, EIIEEEEMRETIMIISREH
(KISS =),

Components shouldn't make decisions;
Game objects should make decisions.

GameObject Component Capability

AirMove

e

DriveCar

GameObject-Component-Capability

(1169 Components Z{F ECS g Components, tHEIRENIESEEMNTERE, ©
MNESFAILUESHNATER, BEEATEREAFMESEINIE, #HiiliY Capabilities 25
TN ERBIRY, BIEZEREREIGIE, 3BAUR Capabilities 2AEFBHIFFE T EME
75518, g9 Capabilities \MAXNES EEE N EB MM AIFSIHIR?

X2 HCapabilities TERULIBERT, BfiliEE Components LI,

HEIXAMIIFH, SEH Capability 5—NEHES A BowComponent, fi=§d:5 Capability
NIEBEMENEFRGE: HIIEREENEBLASIFRE, BEBEM Capabilities thxHEHUX
NENERSGE, thinsEfEEUl, BiEEEENERRETH. B Capabilities Xt
ARLE—1 Component B4, i, E #0579t Capabilities &3S InputComponent &3¢
#, Eitk Components#]Capabilities 2 Z (B S EF=AKHIRT X R,
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Write Charge Value Read Charge Value

CommunicationViaComponents

XBE—NEERNGIF, B8 1210 5xREETFHEXE Capabilities, BRS&ERATLAE
BN EEPIEREMRE, TTLABREERRIEH Capability FEANZCIEREREEN, ©
RROFEATZRMNME. TEREETSHHENERN, ERNFEEREY, REZEMREIRE
B/ Capability il 7€,

Why-Benefits&Costs(J{+ AiEFiX 75 Z=-HLBFAMN)

BIHAREMFER, THMEAEA, GameObjects-Components EH3EEERNE, T
SIS BRGNS FARE RSN, HECS HEDUL, SMETIMESRT &
PR,

RE—EEE: Hazelight 580FRT, Hi1E 137N 1228EFR, HH108Eh
EEFR. HARSEMENEAEANSIHIRREATEES AER, {EHTF Capabilities gt
EFIRRIE, ©IEPREAAT HazelightiZiHTAEIEERAMHIEBENRR, HEBE
FIITIRENB EIRIHT, R T RIBUEAEFRERSESNE, BAAXENRE,
EIMgiHmEZEeRE S8 SBRIRNAERS Network Bugs, BARKIERRITIIES
ECSR%Z, {EXIF Capabilities=kix, BIIENRERERE. HL b, B—LiZHIHEE
. IR, (REEEXA Capabilities EzUERINZIF AN RTIEEN? " FRLAFAIAIZITHHEAR
fREXX Capabilities,
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Mid Sized Studio

~80 People

</> 12 Coders

® 13 Designers

ProductionSpeed

AT EAHazelight AN FZEE, FHAIBINSFNFNEN "KITE" | X#E—
Gamelam, EATRILABHRAE, SlEFXREFEINE. KEO—Fq1, BIZBEDT—1EF
FHIUE “Side-Interacts*” BRI, Side-Interacts BIHSIEMEFA LM EE/NSEE,
bR R EEEENIED. XELAZ—RAEGRE=X, HIBWETBE—BE M ER
B, BEERAIBXER, REAZREHNR, EPhEoaHREBE T REFET. Eit
XMEMAESERNEEEEN, BRATRIINAESHERITIEERE, EoKEEe
KRED. XEFHRENE T SHEARITE. XEFERMNANERRERREENTT
ERERFR, Capabilities R BRItEAREENAR, EOIESHIUAR L FEREHARS,
MRBATENAERE, ABRETTARBIFEEAEIINR, HFEREZHMITEREEDN
SRR, REXASHIEERTS "FABAE" REN, FrEAAKBRAERENETF
b,

Production Speed

Freaky Week (jam)

100+ “side interacts”

Sidelnteracts

PAELLRA WS TREIER—T Capabilities f9{0%5: &£FHERS, MigiTEERE, XIBFTIED
FriS, EEMMBRIRIERTT R, #EENREE, STRIELED

1LEBBH—m, CapabilitiesEtBERN, EXERNEERNBHSBMER. AL, &
IVGTERNGTS, ARBEITIeRm.
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Production Speed

Flexible design

“"What you see is what you get” codebase
Tidy special case scaling

Fun!

W Costs

Benefits

How-Details&Pseudocode (UI{AISCIR 4075 & {A1LH3)

LEAITRANATS, Hazelight ERAKEILSH—NEN: 4R Capability? Capability A7
FREMHA? BNBETXGIE: Capability 2—/ME—iIhgsarx, CEESBSMENIRES
FIRERIZIE(a capability is a single unit of functionality that contains all of its own
state and decision making)

ER—T NS, BREBESHBAA—RE., ESBNHEMEFRXARN, WS

I GNR Capabilities 2IRE, BBXAFME—MASHIID? ILBSRER—T. IWSIRIHE
RIGTFRE—HEEE, B EIRSZIAMN Transitions, #RETLALE Capabilities IR HL—

BETE, BIRHRRUXEE, EJCapabilities ATLAFTEGE (Active in Parallel) , Bfi]
REHHERR, FHEHP—LIRESLFRES (Overlap) 2EENXM, L E, GameObject
(XBEIR) FEHEHREMH Capabilities TS, ELINREERIMEREE,

Not a State machine necessariy*

B —IE cressiumes TiveLIng

NotStateMachine

FRLATE R PEMERIAZ, B8N RS £ K295 2501 Capabilities, FIRERE—TF
MFFARRER, XBEIIFIE 7RG LA Capabilities, ItRS EAL—FAY
Capabilities S¥aitEx, HP—LthRUFIRREFER Capabilities, LEINS, Capabilities
IR TR (Tick Order Priority) FItH, BN EMEFIRFZE N T EAEEHINT
B8 (Update Order Issues) GE: #SAEER! TickOrder RIIFRFARIRA -
SeparatedTickOrder, Input, BeforeMovement, InfluenceMovement, ActionMovement,
Movement, LastMovement, BeforeGameplay, Gameplay, AfterGameplay, AfterPhysics,
Audio, PostWork, LastDemotable), fflanFAi 169 AirMovement B— P EE BRI EE /IR
., e AREIHREUBLREE R Capabilities #1477 #5.
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PlayerSlideCameraCapability
PlayerSprintCameraCapability
Ca 2 50 Ca pa b i I ities PlayerSkydiveCapability
PlayerAirMotionCapalylity

per player PlayerGrappleEnterCameraCapability

PlayerWallRunCameraCapability

Gameplay

PlayerCrouchCameraSettingsCapability

After Gameplay

PlayerSkyDiveCameraCapability

Movement

PlayerCapabilities

X2 Capability &3¢, BE7/NMRALAES (Override) BIREL: Setup, ShouldActivate ,
ShouldDeactivate , OnActivated , OnDeactivated , TickActive ,1/J'_(EE_|'U\§§U¥ZZEUE§U
BIMIEFTE (Tick Group) FOIF (Order) , FEREFE—LLBIENNAREER, FEES
tr& (Tags) , BIMESARELDTags, HESITIEES].

Capability base class
{ Pseudocode
void Setup();
bool ShouldActivate() const { return true; }
bool ShouldDeactivate() const { return g
void OnActivated();
void OnDeactivated();
void TickActive(float DeltaTime);
private void OnOwnerDestroyed();

Array<Name> Tags;
ETickGroup TickGroup = ETickGroup::Gameplay;
uint TickGroupOrder = 100;

GameObject* Owner;

bool bActive = ;

float ActiveDuration = @;
float DeactiveDuration = 9;

}

CapabilityBaseClass
Capabilities EREEERRIZN T :

1. Z4GameObject Spawned if, FA11Ei%Z GameObject LAY Capabilities_EiEfT setup ,
BERTIRCARERTE, LM GameObject E3KEX Component (95| /485t

2. HEA Capability b FIERGERZ (Inactive) BF, FAIBMWHEE ShouldActivate

3. EEANRIZI, ShouldActivate IR[A] true , XA Capability ZEIEIRE (Active) ,
{i1iZ1T onActivated

4. ZixX4 Capability (b FELERSES, HIIBABUWHEE shouldDeactivate , FEBINE
1T TickActive

5. % shouldDeactivate IR[E] true B, FAINE(T onDeactivated , AEEIZIESWHIEE
ShouldActivate
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%U %Z XKE EEFE O AME TR BT 125 MFEE

ShouldActivate() ShouldDeactivate() ShouldActivate()

TickActive(dt)

OnActivated() OnDeactivated()

CapabilitiesTimeline

X2 SEH Capability 89761, B2 LEEXEN—NFE, EEMRATLAIEZRIR A,
Y4 Capability EGERTEZEAERE, ShouldActivate FOBETTHRHEIN; £ TickActive ThEkA|IiE
INSEMH FNEHE; BRITERGANRT, CapabilityssiE (Deactivates) HEBE{E.

BowChargeCapability : BaseCapability

1 ShouldActivate() const

if (!Input->IsHeld(Action::PlayerAbility))

if (Input->IsHeld(Action::PlayerAbility))

void TickActive(float DeltaTime)

BowComponent - >AddChargeClamped(ChargeSpeed * DeltaTime);

void OnDeactiv

BowComponent

BowChargeCapability

EXERIERGRITREHEsIREA ek E ~E. XSG TEIRERENRE

RMSEEEN. X2 (XEFE) HJumpCapability, HiEXBERETHFSZRKEGHES
NREEFEEIE—T, FRLASNRILIIRY Capabilities; 8B E0E (HIANFA TR T PUERBE(ER

Ri) , FATATLEER ‘i’d’ﬁ_ FrBIXLY return 1B LIREMREEMELINT ( "AHHAED

Capabilities NgiE?

JumpCapability

bool ShouldActivate() const
{
if (!Input- »IsPr9551ng(Act10n :Jump))
return
if (MovementComp >HasMovedThisFrame())
return 5

if (MovementComp— IsInAir() && AirJumpTimer > AirJumpGraceTime)
return

1T (MovementComp— IsGrounded() && JumpCooldown > ©.0)
return

if (MovementComp >HasImpulse())
return 5

return true;

JumpCapability
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JumpCapability i shouldactivate IGEH, FIIAFHLEEIXEAFHIF I
ShouldActivate EREIRIS—ENE, FRRTIEREE, BELFF-ETEAKE, FrLAF
SRR

P _ad

Ch .crge. Value?

StupidVethod

HAARRRTT SR Capability LRINGE (Tags) | RATLUSHII L (Enum) |
g (String) EELtEID, —/ Capability sfLUAEEEEIEN Tags, SEERIINET
CapabilityComponent, XMAHHE—LIERTIE, BIIAENTLUEE: SEH
Capability &iff CapabilityComponent: “i&fHLE (Block) FrE®A JumpTaghy
Capabilities” , FItLBR T SE S Capability BEEMIY (EiEIIEINESH, KENEES
$) , BAIFEIEEGER Block the JumpTag, #E55ERT Unblock the JumpTag.

BowChargeCapability
i r vated()
JumpTag
MovementTag
ActionTag

CapabilityComp

Block
JumpTag

Bow
Charge
BowTag
AbilityTag

BlockCapabilities

HSMERTLAEZE JumpCapability fERS (A& ERIER, FHATTLIERICRIERERSR, SHATF
HESENN, BELARAEHBlockT, FLIERRES]
RERTEMHERT.
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FIF = me ae s B HEEE s DER
JJ Lapanliity ZKimHy ZCIETIZRKE B UMEIEIESE B EPZ= UNDIOCKS Tne Jumplag, XE—I°
Bug, HIHIEEEILEEEREZE (Jump Blocks) fRILIAST, FAIMIMBRTTRENIREREA
Tag#%PHZE, EERIEEiE (Who) K#2T (Instigated) SAMEZE,

BLOCK JUMP TIMELINE

BowCharge

BowChargeCapability
void OnDeactivated()
{
CapabilityComp->UnblockCapabilities(Tags::Jump);
BowComponent->ResetCharge();

}

BlockJumpTimeline

EIERA IS E S Capability 1, BEZE (Block) FOERSEEZE (Unblock) BR#EtiEs—
2%, BRI (Instigator) BIGXANMEE, FrLAFAERIEZE (Unblock) B, AR
BRREAIXNEES (Instigator) BUMEE, SkEHMARSE (WEE) AEEARAZNE. IR
FR—T, BIERSARNIETLUSSMRARIALIESR (Instigators) |,
GameObject AL AR A#2#E, CapabilityaJlLAR&EE, FRFRIISEHAIURKES, XR
ERMBERERFRIN—FA, ERIINFERREY, RNE~ESMEREENAES, &
BB LABZIBERE S Capability [HE Y. FEtA#EE (Instigators) =2 Capabilities
HE R RS EEN— N EEFNA.
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\Y 4 s - S - (YN [RUN
#0 XE omE oWE SE BT AmSE e
CapabilityComp->BlockCapabilities(Tags::Jump, Instigator(this));
void OnDeactivated()

CapabilityComp->UnblockCapabilities(Tags::Jump, Instigator(this));
BowComponent->ResetCharge();

Instigators

mmmmm) Instigator

Enum::ArbitraryEnum

PlayerJumpCapability -~

Status

0: Tag Jump
0: Instigator Sket chbookBowChargeCapability .

Instigators

fEHazelight, BAWEE—ME, XFRAMTEBONEREANHHTTE, BRI VLN
RETRII— NS : AR ISERAE, S AR ERE R, RRE?
PRI BEHAESIEE, BIOHEE: BIIARSHREAB, B ERI1E
IR T AT R — NE R R S E FRAGIRETY Capability, EAEA 1805
HTAERARA, AT EAEEN, X R RIS 10000 N AR
X, BTRITCES ME SRS MR R R, BRI VMRS
BTIERT, BT ESEHEX ORI RS, WA= EXT.

Copy Paste Capabilities

Bow ThrowRock
TrajectoryUI TrajectoryUI

Bow ThrowRock
Aiming Aiming

Bow ThrowRock
Charge Charge

Bow

Shoot ThrowRock

CopyPasteCapabilities

BAE TR IRBAER, BAIMBIBERNERS £
BEHEXAY Capability classes#1Component classes &%

https://zhuanlan.zhihu.com/p/1927489591159521310
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LOMPONENT CIasses iUz, =3 WameuUD|eCtHpm , IXERTEEE1E CBli, A1t
(Components) BILAREEIHEAFSE (Blueprint Component Subclasses) , FAiIEE
EFESIARIR (Assets) BIEFATEM], HIIXERTRERARMIERR (RockMesh) S3HE
UIRSEIR. Capabilities XdE(IRIEREERNE (Code Only) |, FAIARSIFRIZEIEE
Capabilities F2&,

Sheet ThrowRock

FROTLUGSEHMERSR, i, STiRBREEETHEShxBaiERiEMmERE, X5
B—HKEEFNETE Features FOSF A =,

Add Capabilities to GameObject
Jump Sheet
GroundMovement Sheet
PlayerMovement Sheet

AirMovement Sheet

Swimming Sheet

PlayerMovementSheet

XEXRREGERBHIHARIZ: Capability classes#1Component classes, LUK E(thZRER,

Add Capabilities to GameObject

SheetAsset : DataAsset
{

TArray<CapabilitySubClass> DefaultCapabilities;
TArray<ComponentSubClass> DefaultComponents;
TArray<SheetAsset> DefaultSheets;

}

SheetAsset

https://zhuanlan.zhihu.com/p/1927489591159521310
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H, RNLABFRZEIFE A ZAREBEINIHENZZB 1YL, 42X 1T F iU J Hello vvoria &
B, BifSFEImTHIFIED "Hello World”

Add Capabilities to GameObject

[& CapabilityComponent

#GDC2025

DuckExample

X2 CapabilityComponent ERENF T, /TR EIRINCRInEIEES

(TagBlockers) , BEHEAIZENTICHIBKERIREEZE (Jump Tag Block) ; LAK 2
GameObject ERATEHIRINEIE ERIZRE (DefaultSheets) ; FAIBZRERNEAN
Capability, NER{RAERIIENFRNIE. BEESEENR, CapabilityComponent RE2—
MEHR (Attachment Point) , IXEARTZi# Capability SEfl, EABAIARRITAEE
Capability 3L, IBEB(IEAEETHIEARINSMIER Capabilities(E: XEEMIIMNHE
£ (WgZatE) R 01-Tutorial RIEEIRY, ATutorialVolume ATLAEEZRIN Capability),
B—L32E (Interactions) BEfSMEITRMISMEEERR, AREEXRTE (Level
Transitions) BY, FTZIKETALERE, ERILZINRITAILIARE, EENXRS
GameObject LAY Capabilities JF{RIFAEE,

Add Capabilities to GameObject

CapabilityComponent
{

TMap<Tag, TArray<Instigator>> TagBlockers;

TArray<SheetSubClass> DefaultSheets;
TArray<CapabilitySubClass> DefaultCapabilities;

CapabilityComponent

XA, EATELURIAE GameObject R4 ER] Capabilities, FIIIERRE— Nt
REE N TREBROZES I AR, /L b, MWTFRB(IEXFELEEHIRE (F: X8
BNEEXFEELRE) . RIIFMERREEEIIEEREERMETRS L. XERIIAEK
MNINEREFINTEGERN] (VR RS E, BUNRAERBNEREETK,
BIISyERINBALR(E: Bl EEEREEX FEEEEARRIET).
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LevelBlueprint

BE—NEER CapabilitySystem, {ReJLUEEMI— N TickManager, tBiFE— N4
(Singleton) , E&&FE Capabilities 3£, FHZIMEFINFIEHK (Tick Order
Priority) HEFF., FRAIA9—LLiisEs4E (Tick Groups) E#E: #A (Input) . #BE0El
(BeforeMovement) . #3551 (Movement) . #shfE (AfterMovement) . Ttixgl
(BeforeGameplay) . Imix (Gameplay) . ITAfE (AfterGameplay) . #7EEg)
(BeforePhysics) . 438 (Physics) . #1185 (AfterPhysics) &%, CapabilitySystem
wHATE Capabilities, RIMEFINFLLRETEN], RECNRBMZIEHRE. MR
FEMSTHRELERS, MRBET B8 Capability AINERT,

CapabilitySystem
{
private TMap<ETickGroup, TArray<Capability>> AllCapabilities;

UpdateCapabilities()
{
for each capability
check should activate or deactivate (including blocks)
Toggle activeness, Tick if active

CapabilitySystem

Capability EESCHATS: 7 setup ATEE 2IEME CapabilitySystem 1, I RAH
& (Owner) #HERAT, 05K Capabilities EEGERIFKAIECERIETT onDeactivated , 2
[E7#& Capability M CapabilitySystem F#gis,

Capability base class

void Setup() virtual

{
CapabilitySystem: :Register(this);

void OnOwnerDestroyed()

{

if (IsActive())
OnDeactivated();
CapabilitySystem: :Unregister(this);
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FIF =z me me s BY Amss o DEx
TEEEE CapabllltleSZIK% ﬁ'ﬁmlbﬁaﬂ]ﬁﬁﬁ%@ (Pollmg) ﬁﬁTE%{# (EventS)
EERAEIAR . EETEANGSES, SRR THEIREN, BE— S, Mxﬁ—/\lilﬂ
BRiZY (Callback) EAREIBKEREREX (Jump Function) , SAMEAISMECIETMALMGE: R
MEREZETE? FILETERLI JumpCapabilitysh, FH(ISheEBEREMERA
(Jump Action Input) . RESHESHIREET, BLNBIBHE shouldActivate AR
FTERT, RAXEREPHE—ERERYE, MUNERMEHNERA QESADE) .

Performance

Cost: Polling vs Events - CPU performance
Capability
ShouldActivate() const

if (!Input->IsPressing(Action::Jump))
r('Molv’ementComp- >HasMovedThisFrame())
if (Molv’e%enthmp >IsInAir() && AirdumpTimer > AirJumpGraceTime)
i 2 r(‘Molv’ementComp »IsGrounded() && JumpCooldown > ©.0)
if (M;;;%enthmp >HasImpulse())
retur

return Tlm,

}

JumpCapabilityShouldActivate

HNDRNESHEN: (UEFR) F— N EHEAY 16.6 SRR (RIEFP 60 1) F 14622 0.5
ZFTERTA Capabilities LiE1T ShouldActivate , UWIRXHRBEERTHAIESZRE( TR
DA, BAXEURFFEIVERGIFERE, NRITRRXAZR. NRRERFER
Capabilities FFEX BB, (RRILASHHITEZWEREIERE (Data-
Oriented) , LCUIBIFRATLALSEREMEND, HIAMRFTBRIEKITEE B 2T
Capabilities e,

Performance
Cost: Polling vs Events - CPU performance

Split Fiction:
16.6ms frame
0.5ms ShouldActivate

Disable / Cull Objects
Threading && Data Oriented

CPUPerformance

%A Capabilities REEMEARAINNT, IBHREFEFNERBEMRGIASHIBDRIFIME,
BIAmsNFIREE). BELXATRER— N EASU NIRRT, BURTIRAYSIZE, RIEBAERED
51Z, FIEERMNIBHNRNEEXBRSTE ,\xEjjT{EﬂiCapabllltlesazm’jifﬁ tban

"BAIREEX—IVERIZ N TRAN" | &E "EECEEBT %5, FIIFMZE
B %,
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Polling Input & Movement:

bool ShouldActivate() const
{
if (!Input->IsPressing(Action::Jump))
return 3
if (MovementComp->HasMovedThisFrame())

return :

return true;

}

TailoringSystems

BE—MUNBEREE (Instigators) EREHRNRZF. BRITAEFERARESE, FlaNE
ZIRE (Overriding Settings) . #EN/HEENL (Pushing/Popping Cameras) . KA
JIRIE (Applying Force Feedback) LIRIBEHMAZE (Track Damage) &%, AKERERFHIE
&5 Capabilities—iEfEf, RABEXRERCETR, IR sEERRRENIRE,
IREEBENANL (Zoom In) REXRIREFHFIY, (REEBRIFMFEIBRENIRE,
REEZBIVATS. FTLGERUEFFERARLE.

® Cost: Tailoring systems
Instigators in Systems:

Player->ApplyCameraSettings(CameraSetting, Instigator(this));
Player->RemoveCameraSettings(Instigator(this));

Player->ApplyForceFeedback(FeedbackSetting, Instigator(this));

TailoringSystemsinstigators

TERETENRE. EBIINFERREF, E— 1M H(I1FRA Temporallogger &G, ©
BRG—MaiEshfd Timeline TR, FERAXHENTEE Capabilities IEERIFNSZ. R
ISt ER] Capability AIRTEGERAEGE, 2H4EETE, XN TRIEEXFMEE
F5EMBugRRELNZE. IMER—T, FRILUE I EASIRICRERTECREE, R
BEUEEE, RIISUFRAXER. BRITETERERICRAE (Location) FIEhE
(Animation) , FRLAZ{RERT AL HIEEIRT, ©RBsfBHEIE. MRFEE
Capabilities, FIBZUENFRE—NXHENTE, KREM4EF— T EICRBEXEE(E:
#{l5RewindDebuggerfiTH),
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FIF = me ae s B HEEE s DER

!
. - 5 ! Resolver SteppingMovementResolve {
’ ! Instigator PlayerfloorMotionCapabilit o

Y
Has Movement Control
Status

Info
Redirect Iterations

Iterations Time

Walkable Slope Angle

Ceiling Angle
Gravity Force
Gravity Multiplier

Blama | aals bansd

Became g

Became

Frame 21391
B © 33552
Capsule
Transform
Status

Instigator

TemporalLogger

When-Gameplay Examples (iR {aIEi{ER T E)

ERATERHZED 5 NMTE(FERT Capabilities, FI1BEE T —LaEHFIRmINGIF, il
3% Capabilities B9ZREBTF Al {781 (Al Behavior Trees) . BossIZdht&Et, (Boss
Attack Patterns) . @ (Puzzles) &%, XFXUHNEMAMALRAIUARSZ, (BRFAE
BIR, BEEHENEE(], LIRS Capabilities (@M, SiFE(REI1{ER Capabilities g
BRI LMEARBEIRIR.

BSRRATAN, TER—ANBERIIFRZ AR, EACESLET. BaRE
@AY Capabilities, BiXEHAIIFRA Compound Capability {9475, Compound
Capability LA S Child Capabilities, XE2IAIOIEE Al4T AT,

SkylineGeckoBehaviourCompoundCapability
RunAll (ID1

Root

RunAlL (ID 1)

Selector (ID 3)
RunAlL (ID 4)

RunAlL (ID 10)

RunAlL (ID 14)

AlBehaviorTree

XFF Boss ILHAET, (Boss Attack Patterns) , TEIR—EkELBoss, EE—MAIERINS
ENEFHEER.
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BallBoss

Boss INH#ET AT Capabilities BE—ERAE, BIHZIHMMRENSREER, AEEFRES
HBZICHEh. FAV8E Capabilities JLMKIEE—HEMME, ZTHRES TRIERZ TE
B

SlidingCars Attack 1

BallBossPrototypes

&4 LFAIRMER Boss LIRS AR AIE— IMESRE RIS, FLeBIRSM—iE

3F, FRAZREsERT, Capability REZL. XBE— Capabilities EERIART: FA)
HAF— GameObject tFHE— Capability 9L, B0, (RABEERRS LEFA
PlayerJumpCapability, X&EEX. XERERIIREBEITREBEMN. SAFESH
Capabilities, #EHazelight, FAEAESKEFIHLEXERAFRLLT .

Attack state machine

—m CAPABILITIES TIMELINE

l I Delay1l
EE—EE &«

enum EAttackPatternl -
{ R
Delayl,

Attackil,
Delay2,
Attack2,

BossAttackStateMachine
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2026/3/11 16:54

%D EF XKE EEFE AME TR BT & MFEE
I JHITE S B /9 ACUONQUEUE HYARPY, BE— TRIE24E Iales) | e+ (Events) |
F4ERJIE) (Durations) HIBAFY, B(ESIEEAIRZ Capabilities, ActionCapability: R4
E1ﬁ$ﬁk§”%ﬁﬁﬂﬁﬁjj%$ﬁ§ ShouldActivate , #EE%_E%%EWEEEU%E
(Deactivating) .

ActionQueue

, function CallBack);

Duration, G: * FunctionOwner, func CallBack);

ass SubClass, /*para

yject* CapabilityOwner, ActionCapability
bLooping);

ActionCapability : Capability
{

void OnBecomeFrontOfQueue(/*params*/)

ovedFromQueue()

ActionQueue

MEFRANZ AT LA IEE S AR S A F R BRI, FATTLLS Boss iRIAMER
(Phases) , SERKHELN, HELIEEFHRTREELLE(ERHAEPTEEZRL. &
THABERETMARERFIFYMTGR: EiRAEH P TIREIIERIVIEERS.
BAE (UE/EE) A 200 M5 T ActionQueue, HEIERIIAL 15MBR1AZ
KBE. (WEEFE) BIAZS AELIR ERERHE ActionQueue BYIER FUERY, BET
MEAVEREKEFHE. VER—G, BRIEZFERSURIINE Elliot MailerfEGDC 2022 &
BYEH {C++ Coroutines are Now) , ##2 (Coroutines) EERENT/EFRE FBRAR
AE. RETLASRAZI (Queues) FOHME (Coroutines) EFEEHAT, BHNIZ—NSHARBA
5, MMER— Kz, RAUGEENE, SIF—&FREN, FAAXEEAEIIERL
BZf AR AREERHENNEE. FIUARENREIMNER, LBREESXTI
RS HFHITEBNSE,

void LaserAttack(float IntenseMultiplier)
{
Queue.Event(Boss, n”AnticipateVv0”);
Queue.Idle(2.8 * IntenseMultiplier);
Queue.Capability(Boss, LaserActionCapability, Params(IntenseMultiplier));
Queue.Duration(Boss, 1.5 * IntenseMultiplier, n” )5

}

void Boss::LaserCoroutineAttack()

{

co_await AnticipateVvo();
co_await Idle(2.0);

C++ Coroutines are NOW!
by Elliot Mahler GDC2022

co_await LaserAction();
co_await FadeOutLaser();

}

Coroutines

R (Puzzles) : FEIXMNEIEHRAILSBTRESMFEEER. ZEP— M RREMIA
HEELWEIFHE, HHERFMEREIZIE N, BIHAKSEIRMLIR HEEHT
Capabilities, tBFHIRIRFIEZEEIEREEER, BiITEREEZERBELIRN
GameObject 1, BAREEHRY EE| Capabilities 1, EEXMIFH, CHEMAAE, EHAHN
ERERESARIVRE, FriEXL Capabilities FIAZERSLFRA9ItER Capabilities 248, BD
(12 EFTE Capabilities FISZIH,
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DEX
XFEE
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B2 XE XiEE
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& KFREBEIE —ift
REERE 493 5
OpenClaw 18X 371 75

OpenClaw B A TIEE0& - 33675
EUREMRA 3195
REFEERSFITERL 302 15
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%D - OXE EE ORE B By & HFE DE%
IRES < intel
FHERE!
AipREIEOopenClaw
{£Z9.95/8
BNETHA Tx 240NTES . BEES
IRIAIAIENF

SIEMIRI 2

LightSeeker

B b, (HARMRMFERAERARES, EIERE FEX/MEFRIXEER OptionalContent
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