Po3pobneHHs edpeK TUBHUX KOMMOHEHTIB
KOMMN IOTEPHUX ITOP LI NSAXOM
BUKOPUCTaHHA NaTtepHiB NPOEKTYBAHHA

Kupun Cupgopos
CTYOEHT 4 POKY HaB4YaHHSA
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KBaHTYBaHHSA Yacy
arperyBaHHsl OHOBJIEHb
CUCTEMU BLODK ETYBaHHS
CUCTEMN KOHTPOJI0 Bar OMOCT

Mera gocrni pKeHHs

Jlocni>k eHHS 3aCTOCYBaHHS aTEPHIB
NPOEKTYBAHHS B KOMIT'FOTEPHUX Irpax
AHai3 NiaX0/iB 10 KepyBaHHS
OHOBJIEHHSIMU

Peani3ariga KOMIIOHEHTIB Ta OI[IHKA IX
BIIJIMBY Ha MIBU KOO irOp
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AEMOHCTPYE EKOHOMIYHE  [OOCBI[ KOPUCTYBaHHA LWKOONTb Bi3Hecy crneuianizoBaHol
3pOCTaHHA IHpopmaLii
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Aup “gkup..””?

e Lllosgkuwo ob’ekTiB HEAOCTATHLO?
e Llloskuwoob’ekTiB 3abararo?



['lyn o0 exTiB + Crpareris

=cx SharedFromThis

SmartPool<T>

- _weakThis - weak_ptr<SafePool>

- clor

+ dtor

+ asShared() : shared_ptr

+ asWeak() : weak_ptr

+ create(...) : shared_ptr<SafeFool>

- _objects ; vector<unique_ptr<T>>
- _000 : unique_ptr<IOutOfObjectsPolicy>
- _tmo : unigue_ptr<|TooManyCbjectsFPolicy>

-

- SmartPool(int size, policyOCQO, policy TMO)
+ ~SmartPool()

+ push(unique_ptr<T=) : void

+ pull() : Proxy

creatas

Proxy

- _pool : weak_ptr<SafePool TS<T>>
- _object : unique_ptr<T=

- Proxy(poal reference, object ptr)
+ ~Proxy()

+ operatar->() : T"

+ operalar™() - T&

+ operatar bool() : bool

DontCreatePolicy

+ handleOutOfObjects(...) : shared_ptr<T>

=

I10utOfObjectsPolicy<T>

CreateSinglePolicy

]
+ handleQutOfObjects(...) : shared_ptr<T>

+ handleQutOfObjects(...) : shared_ptr<T>

FillPolicy

+ handleQutOfObjects(...) : shared_ptr<T>

DiscardPolicy

o ITooManyQObjectsPolicy

+ shouldDiscard(size, initialSize) : bool

+ shouldDiscard(size, initialSize) : bool

KeepPolicy

+ should Discard(size, initialSize) : bool




extern bool g GameExitRequested = false;

int main()

{

initializeGame();

3aBxamn OyB...

while (!g_GameExitRequested)

processInput();

updateGameObjects(); Ll,e LLIO, MNMPOCTO
fRoceEC); HECKIHYEHHNI UUKN?

}

deinitializeGame();
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AperyBaHHA OHOBIMEHE
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AperyBaHHA OHOBIMEHE

Engine Tick:

TickAggregation:: TickHumans()

Y

Human::Tick

Human:: Tick

T
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Human1
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TickAggregation::TickMonsters()

Monster::Tick

Monster:: Tick

A

Monster1

f

Monster2

Bukopucranusa arperyBaHHs

TickAggregation:: TickRobots()

Robot:: Tick

Robot::Tick




AO0aTIVBH/A KOHTPO b BATOMOCTI

1 Bu3HayuTHU KPUTEPI1i BATOMOCT1
2. O0YuCIUTH 3HAUYECHHS BAarOMOCT1 X
3. IlepeTBOopuTH 3HAYEHHS Yy 4aCTOTY OHOBJEeHB — f(X)

—da

f(x) =— _”;” (b — bmin) + bmi

. max
max min

n

[arin; 8max] — AOIYyCTHMI 3HAYEHHS BATOMOCTI

[Drin; Dray] — IOy CTHMI 3HAYEHHS YAaCTOT OHOBJICHD



BqQyKeTyBaHHA OHORIMEHE
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,EI,eNDHCTpa_u VH MPOEXT

Lyra Starter Game

Bubip meTpuk

l

[Ipod intoBaHHA
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[lyn 00’ekTiB
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CucreMu afaiITUBHOTO
KEPYBAHHSA OHOBIICHHAMHU
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OniHroBaHHA



Buv proBaHHA MPQOYKTVBHOCTI
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TecTOoBUM CLEHapin:

2 KoMmaHau

10 6oTiB vs 9 60TiB + 1rpaBeub
ymoBa nepemoriu: 50 040K
rpaBeLb MNOCTINHO PYXaeTbCA
nporpec 3aBasdkn 60Tam

obmex eHHs FPS — 120
KiJbKICTh HOBTOPEHB: 3 pa3u

X

TecToBUMN CTEHA:
CPU: AMD Ryzen 7950 X 16¢/32t 3.00 GHz

RAM: 192 GB DDR5
GPU: NVIDIA GeForce RTX 4080 16 GB
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MeTpUK NpoOyKTMBHOCTI

MokasHuk

CepegHii 4ac OCHOBHOr O MOTOKY
Kanpis >10 mc (~100 ru)

KanpiB >15mc (~66 ri1)

Kanpis >30 mc (~33 r)

Min. Bukopuctanus O3I1
Cepenne Bukopuctanus O3I1
Maxc. Bukopuctanus O3I1

Cepenns yacToTa KajapiB

Cumson
GT, mc
N;g, T
N5, T
Nsg, T

M in» MB

min»

M., Mb

avg>

M a0 MB

max>

FPS, T'

3HayeHHsA
8,59

1703
26,43

0,76

2065

2147

2192

105,7

3Ha4YeHHSs aAns NopiBHAHHA:
120 FPS ~ 8.33 mc/kagp
60 FPS ~ 16.66 mc/kagp
30 FPS ~ 33.33 mc/kagp




[ oodanroBaHHA CTBOPEHHS aKTOPIE

GPU. oPl @ KpMTM""IHe MiCU,e:
B cTsOpeHHs 119 akTOPIB MEPCOHAKX iB
(Butpaueno: 180 Mc 3a ceciro)




[ oodanraeaHHA OHORMEHE

KinbkicTb KagpiB: 24158
TpuBanicTtb cecil: 4 xB 2 cek

OcCHOBHI cnox uBavi:
ITopeainka 6oTiB: ~0.77 Mc/kanap
Pyx mepconaxis: ~1.06 Mmc/kaap
Animanii: ~0.93 mc/kaap

Touku Bugaui: ~0.11 mc/kaap
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MnariH “Betensive Pod Systent

UKSiInstancedPoolComponent

— FKSPool

- Poals : Map<UClass, FKSPool>
- DefaultParams : FKSInstancedPoolParams
- InitData : Map<UClass, FKSInstancedPoolParams>

- Actors : TArray<AActor*>

+ Push(AActor™)
+ Pull<T>(UClass*)
- FillPool(UClass*, int32)

- Handlelnsufficiency(UClass™®)
- SpawnActor(UClass™)

+ Push(AActor*)

+ Pull()

=FKSInstancedPoolParams

EKSlnitializationPolicy

+ PoolSizeSettings
+ InitializationPolicy
+ InsufficiencyHandlingPolicy

+ GetPoolFillSize() : int32

DoNothing,
SpawnMinimumNum,
SpawnTargetNum,
SpawnMaximumMNum

EKSinsufficiencyPolicy

<<|nterface>>
IKSPoollnstance

= FKSPoolSizeSettings

+ OnPoollnstancelnitialize()

+ OnPoollnstanceDeinitialize()

+ ShouldDisableVisibility() : bool
+ ShouldDisableCollision() : bool
+ OnDirty() : Delegate&

+ MinPoolSize : int32
+ TargetPoolSize : int32
+ MaxPoolSize : int32

Spawn,
Ignore,
FillPool

3amicTb MOBTOPHOro CTBOPEHHS MEPCOHaX iB, BOHW KNagyTbCs A0 Nyny




[Tnarin “Powerful Tick Management”

=

UKSSignificanceManagementSubsystem EUKs SignificanceSattings

- Collections : Map<Cl FKSSignifi Collecti
ollections : Map<Class, ignificanceCollection> + BudgetaPeiCiass

Map=<Class, double>

+ Register<T=(T" Object)
+ Unregister(T* Object)

+ Tick(float DeltaTime) + static GetChecked()
4
FKSSignificanceCollection
+ SignificanceDataArray : =/ FKSSignificanceData
FKSSignificanceData(]

+ TickFune : function ptr - + Pointer : UObject”

+ GetSignificanceFunc : function ptr + LastUpdateTime : float

+ BudgetMs : double + Significance : float

Collection 1: | Collection 1: Saledio i

e Tick objects

Update significance Sort objects (until budget runs out)

Enghne Tidk SigniﬁcanceMan-la_lg:mentSubsystem [ Collection 2:
x [ ,|  Collction 2: | Collection2: || il |
Update significance | Sort objects (until budgat runs out)
: : : : Collection N:
N Collection N: > Collection N: » Tick objects

Update significance Sort objects

(until budget runs out)




[Tarin “Powerful Tick Management”

3acToCoBaHO 4S5 PyXYy MEPCOHaX B Yy NPOCTOPi.

| B KSSignificanceManagementSubsystem_Tick (251 ps)
KSSignﬁcanceManagementSubsystem_TickCoIiection (250.3 ps)
K| KSSignificanceManagementSubsystem_TickObjects (246.7 yis)
UCharacterMovementComponent TickComponent (242 3 ps)

Incl =

20



Resyrbtam omam 3aLy|

GT’ NlO’ N15’ N30v I\/Imin’ I\/Iavgv Mmax’ FPS’

MC T T T Mb Mb Mb I'x
ba3oBe 3HaUeHHA 8,59 1703 26,43 0,76 2065 2147 2192 105,7
O S e AT T 1,72 671 20,44 0,82 2064 2175 2240 117,4

-10,1 -60,6 -22,7 +7,9 -0,05 +1,3 +2,2 +11,1

A, %0
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BucHoBKK

Po3pobneHo nnarin “Extensive Pool System”

PospobneHo nnariH “Powerful Tick Management”
[MnariHn iHTerpoBaHo y NPoekT Lyra

OnTtunmizoBaHo 10.1% 4acy BUKOHaHHHA OCHOBHOI O MOTOKY
3HMX EHO KiNbKICTb AOBrnx KaapiB Ha 22.7%

[Mpak TUYHA WiHHICTb NnariHiB

MOoX NNBICTb PO3BUTKY NogarnblUmMX OOCII K EHb

22



Oakylo 3ayBary!
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