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Window

>

goI%t

n

-tracehost=127.0.0.1

Android
adbreverse tcp: 1980 tcp: 1980

adb shell setprop debug.ue.commandline “-tracehost=127.0.0.1\ -stathnamedevents”
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#tdefine SCOPED_NAMED EVENT(Name, Color)\
FScopedNamedEventStatic ANONYMOUS_VARIABLE(NamedEvent_##Name## )(Color, NAMED_EVENT_STR(#Name));\
TRACE_CPUPROFILER_EVENT_SCOPE(Name);

#define SCOPED _NAMED EVENT FSTRING(Text, Color)\
FScopedNamedEvent ANONYMOUS_VARIABLE(NamedEvent ) (Color, *Text);\
TRACE_CPUPROFILER_EVENT_SCOPE_TEXT(*Text);

#define SCOPED NAMED EVENT TCHAR(Text, Color)\
FScopedNamedEvent ANONYMOUS_VARIABLE(NamedEvent_)(Color, Text);\
TRACE_CPUPROFILER_EVENT_SCOPE_TEXT(Text);

#tdefine SCOPED_NAMED_EVENT_TEXT(Text, Color)\
FScopedNamedEventStatic ANONYMOUS_VARIABLE (NamedEvent_)(Color, NAMED_EVENT_STR(Text));\
TRACE_CPUPROFILER_EVENT_SCOPE_STR(Text);

#tdefine SCOPED_NAMED_EVENT_F(Format, Color, ...)\
FScopedNamedEvent ANONYMOUS_VARIABLE(NamedEvent_)(Color, *FString::Printf(Format, _ VA_ARGS__));\
TRACE_CPUPROFILER_EVENT_SCOPE_TEXT(*FString::Printf(Format, _ VA ARGS_));

#define SCOPED_NAMED_EVENT_TCHAR_CONDITIONAL(Text, Color, bCondition)\

FScopedNamedEventConditional ANONYMOUS_VARIABLE(NamedEvent_)(Color, Text, (bCondition));\
TRACE_CPUPROFILER_EVENT_SCOPE_TEXT_CONDITIONAL(Text, (bCondition));
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Void FDefaultSpectatorScreenController::RenderSpectatorScreen_RenderThread(FRHICommandListImmediate& RHICmdList,
FRHITexture2D* BackBuffer, FTexture2DRHIRef SrcTexture, FTexture2DRHIRef LayersTexture, FVector2D WindowSize)

{

SCOPED_NAMED_EVENT_TEXT ("RenderSocialScreen_RenderThread()", FColor::Magenta);
check(IsInRenderingThread());
StereolLayersTexture = LayersTexture;

if (SpectatorScreenDelegate_RenderThread.IsBound())
{

K|S Ha g A 2B 228 AI- 7] Scopedt= 712
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[ConsoleVariables]
gc.AllowIncrementalReachability=1;

gc.AllowIncrementalGather=1;

CPU

gc.IncrementalReachabilityTimelLimit=0.002;
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LTO 2?
Link Time Optimization

oflc] I3} cppZt 22|=10] = l2tel g0l o
213 Eteloll 21%=}= oli3Fo] Ql2jel g2 & 4 U

oL
nlo %
H

int main

{
}

IsAvailable();

//oll I
inline int square(int a)

{

return a*a;

}

//olH oY
int square(int a);

//cpp L
int square(int a)

{

return a*a;

}

2l2fel X, LTO 7ts
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ans 2|53t PGO

PGO &t?

HEA0| proflledata= Bod
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https://devblogs.microsoft.com/cppblog/profile-guided-optimization-pgo-under-the-hood/
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PGO

1. PGOProfile FJI& Z&
2= Al —PGOProfile 21x} =71 £2 [Target.cs] bPGOProfile = true;

2. AlUt2l2 tHg Zd0l 2 profileData 7| W SeniceTest!t pge
L SenviceTest pgd

3. Platform/=%Z/Build/PGO/.. ProfileData Ol =
2= Al -PGOOptimize 2Ix} 7t Z2 [Target.cs] bPGOOptimize = true;

LTO

[Target.cs]
bA11owLTCG = true; or -LCTG A SHOIX =I}

CPU
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class SIGNIFICANCEMANAGER_API USignificanceManager : public UObject ZEQC mIlsr EE

Itypedef TFunction<float(FManagedObjectInfo*, const FTransform&)> FManagedObjectSignificanceFunction;

Itypedef TFunction<void(FManagedObjectInfo*, float, float, bool)> FManagedObjectPostSignificanceFunction;
S 2o VI o=\l oT o=

v1r‘tual void RegisterObject(UObject* Object, FName Tag, FManagedObjectSignificanceFunction
SignificanceFunction, EPostSignificanceType InPostSignificanceType = EPostSignificanceType: :None,
FManagedObjectPostSignificanceFunction InPostSignificanceFunction = nullptr);

virtual void Update(TArrayView<const FTransform> Viewpoints);

USignificanceManager &% 7|
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void ATickingActor::BeginPlay()

{
Super::BeginPlay();

USignificanceManager * SignificanceManager = USignificanceManager::Get<USignificanceManager>(GetWorld());
if (nullptr != SignificanceManager)
{

USignificanceManager: :FManagedObjectSignificanceFunction Significance =

std::bind(&ATickingActor::SignificaneFunction, this, std::placeholders::_ 1, std::placeholders:: 2);

auto PostSignificance = [&](USignificanceManager::FManagedObjectInfo* ObjectInfo, float 0ldSignificane, float Significane, bool bFinal)
{

s

PostSignificaneFunction(ObjectInfo, 0ldSignificane, Significane, bFinal);

SignificanceManager->RegisterObject(this, TEXT("TickingTestActor"), Significance,USignificanceManager::EPostSignificanceType::Sequential,
PostSignificance);

¥
¥
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void USignificaneGameViewportClient::Tick(float DeltaTime)

{
Super::Tick(DeltaTime);
const UWorld* world = GetWorld();
if (nullptr != _world)
{
USignificanceManager* _SignificanceManager
DHEEIIOA = USignificanceManager::Get<USignificanceManager>(_world);
o =1
9H}“EI'2|'—| 7'IE|0" |I|'|_ if (nullptr != _SignificanceManager)
. . =0 . .
Significance UpdateE €Il Tick override . .
if (APawn* PlayerPawn = UGameplayStatics::GetPlayerPawn(_world, 0))
{
TArray<FTransform> TransformArray;
TransformArray.Add(PlayerPawn->GetTransform());
_SignificanceManager->Update(TArrayView<FTransform>(TransformArray));
}
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float ATickingActor::SignificaneFunction(USignificanceManager::FManagedObjectInfo* ObjectInfo, const FTransform& ViewPoint)

{
if (TEXT("TickingTestActor") == ObjectInfo->GetTag())

{
ATickingActor* tickingActor = CastChecked<ATickingActor>(ObjectInfo->GetObject());

const float Distance = (tickingActor->GetActorLocation() - ViewPoint.GetLocation()).Size();

if (Distance > 1000.f)
{

}
else

{
}

return 0.f;
return 1.f;

}

return 0.0f;

Helol| I 2= dF
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void ATickingActor::PostSignificaneFunction(USignificanceManager: :FManagedObjectInfo* ObjectInfo, float
0ldSignificane, float Significane, bool bFinal)

{
if (TEXT("TickingTestActor") == ObjectInfo->GetTag())
{
ATickingActor* tickingActor = CastChecked<ATickingActor>(ObjectInfo->GetObject());
if (Significane == 0.f)
{
tickingActor->SetActorTickInterval(0.5f);
}
else
{
tickingActor->SetActorTickInterval(0.f);
}
}
}

S0 = Tick interval AE
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GPU
Profiling the next GPU frame
° LogRHI: Perf marker hierarchy, total GPU time 9.40ms
ro I e LogRHI: 100.0% 9.40ms FRAME 596 draws 10905 prims 14046 verts 68 dispatches
LogRHI: 0.0% 0.00ms BufferPoolCopyOps
LogRHI: 0.0% 0.00ms TexturePoolCopyOps
LogRHI: 0.0% 0.00ms WorldTick
LogRHI: 90.1%8.47ms FRDGBuilder::Execute 119 draws 6546 prims 5652 verts 62 dispatches
LogRHI:  0.1%0.01Tms ClearGPUMessageBuffer 1 dispatch 1 groups
LogRHI:  0.0%0.00ms UpdateAllPrimitiveScenelnfos 2 dispatches
LogRHI:  0.0% 0.00ms ScatterUpload[0] (Resource: SceneCulling.ltems, Offset: 0, GroupSize
LogRHI:  0.0%0.00ms ScatterUpload[0] (Resource: SceneCulling.ltemChunks, Offset: 0
LogRHI:  0.0%0.00ms ShaderPrint::UploadParameters 1 dispatch 1 groups
LogRHI:  1.4%0.13ms UpdateDistanceFieldAtlas 1 draw 1 prims O verts 2 dispatches

TH maj2le] GPU A8 AIZHS ZHEHSIA| 2K She il

- =X LogRHI:  0.0%0.00ms ExtractUniformBuffer
PrOfIIeGPU o LogRHI:  0.0%0.00ms EnqueueCopy(GPUMessageManager.MessageBuffer)

LogRHI:  0.0%0.00ms AccessModePass[Graphics] (Textures: 15, Buffers: 5)
° LogRHI:  3.5%0.26ms Other Children

e+ m +, OI' ProfileGPU command %IEJ. LogRHI: 0.1%0.01ms FRDGBuUilder::Execute 6 draws 9 prims 18 verts
LogRHI:  0.0%0.00ms CanvasBatchedElements 1 draw 1 prims 2 verts
LogRHI:  0.0%0.00ms CanvasBatchedElements 1 draw 2 prims 4 verts
LogRHI:  0.0%0.00ms CanvasBatchedElements 1 draw 1 prims 2 verts
LogRHI:  0.0%0.00ms CanvasBatchedElements 1 draw 2 prims 4 verts
LogRHI:  0.0%0.00ms CanvasBatchedElements 1 draw 1 prims 2 verts
LogRHI:  0.0%0.00ms CanvasBatchedElements 1 draw 2 prims 4 verts
LogRHI: 5.4%0.39ms SlateUl Title = ServiceTest - 212|% 0i|C|E 380 draws 0 prims 0 verts
LogRHI: 5.8%0.42ms SlateUl Title = <none> 7 draws 0 prims O verts

H LogRHI: 0.0% 0.00ms FRDGBuilder::Execute
Andg°|d Ios LogRHI:  7.1%0.52ms Other Children
a |X|EI LogRHI: Total Nodes 403 Draws 540

Ch QHe| ™ O1EA| SHOF SHLtR?
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Mac Instruments Tool
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o ® GpuDumpViewer Tool (UE 2I5t2A J|TIA C|H7)



XSS

Windows/Linux/Android/NintendoSwtich

JefEA AP
Vulkan/D3D11/D3D12/OpenGL 3.2+
/OpenGL ES 2.0 - 3.2



RenderDoc

CIHZS 913t AP 24

[Platform]Engine.ini

[ShaderCompiler]

r.
r.Shaders.Symbols=1

r.
r.ShaderDevelopmentMode=1

Shaders.Optimize=0

Shaders.SkipCompression=1
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GPU Dump Viewer Tool

HCE Y ZHE ZASID CHE g = =S HIC R S2
ZE M| BAXQHHE C|A 30 HI 3= Ql512A

=
=

X3 SA=

Windows D3D11,D3D12, Vulkan
Linux Vulkan

Mac Metal, AGX

PlayStation 4 % PlayStation 5
XboxOne, Xbox Series X/S
Nintendo Switch

i0OS % Android



GPU Dump Viewer Tool

B o b paike B I R B L
B b L R B R PO L |
o AMAE B o FTE R PR AT -
Saved/GPUDumpS Tlxlo" oo ':I B arizieee L RO R P 3 A
B vtoi=mide v b [f P TECR RPN B R L i |
[ bl TSR E o (b B IR 1 v LT Town 1TEm
: el L TR G Fri BHC SR B . R LN R AL B
Q+EB+/ OF DumpGPUcommand®i3 = b
[ TR L TR R Dt Y a4 T T Hez | 3B
Editor builds <ProjectDir>/Saved/GPUDumps
Staged builds <StagedDirectory>/Saved/GPUDumps
XB1 & XSX \\<devkit _ip>\SystemScratch\Settings\<ProjectName>\Saved\GPUDumps
PS4 & PS5 Q:\<devkit_ip>\devlog\app\<ProjectName>\<ProjectName>\saved\gpudumps
i0OS <Path to App container>/Documents/<ProjectName>/Saved/GPUDumps/
Android /storage/emulated/0/UnrealGame/ <ProjectName>/<ProjectName>/Saved/GPUDumps/
Switch <Path SD Card>/<ProjectName>/<ProjectName>/Saved/GPUDumps

GlobalDefinitions.Add("ALLOW CONSOLE IN SHIPPING=1'

s
GlobalDefinitions.Add("ALLOW DUMPGPU_IN SHIPPING=1");
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F o e, S ST et

{ ‘Genarate the appli constant huffer for the tane-maping pass.

check| FELanptutpurts: r Suaportsdpnl pPargwetersdunl far [ View  GatshadarPlat forml 110

L o ol )

Fﬁ'D-.’i’-.!‘uff-:rﬂ'es:: sCreatefiry EciFbio

N oTeE
R ETEET
ondatpuds:  FipplyInfos( /™ MapElcmants « */ 1],

TEXT( " Blzam.FFT_KernelConstant=")):

FEloonFinalizeaspplyConstanssis:  FRaramaters® PassParameters = GSraph8uildar.allocParanetans<F8loonFinalizedpplyConstantsis
PassParameters: *5catterDispersionIntensity = Vieaw.FinalPostProcessSettinas ElaonConvolitionscatterDisparsion;
FassParaneters-sKarnelConstantsBuffer = GraphBrilder  CreatasivikernalConstantstuffar] ]

PassParamelers- >EloondpplyConstants0utput = GreghBullder CreataUfy 8loontutput  dppl ffaramelers]

TehadertapRefcFElcanFinalizabpplyConstants{ss: ComputaShadar(Vizw. Shadertap)
FlomputeShoderiitils: Adafoss]
GraphBuildar,
RDE EVENT _HNAME({"FFTHloom Firalizetpplyfanstantsi{Scattarlisparsien=XT}"; FassParanezars-iScatterdispersicnincansity);
Internesiates  ConputePsasFlpgs,
ComguteShader, | '

PassParamaters,
FIntVertor(S, 1,13}

HHIH A|2{ot HSHA| 27

{iFParametersa |
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// Called every frame
void AActorTicker::Tick(float DeltaTime)

{
Super::Tick(DeltaTime);

int* a = new int();
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Memory Insights
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GlobalDefinitions.Add("MALLOC _LEAKDETECTION=1")

[command line]

mallocleak.start Saved/Profiling/MemReports/--
mallocleak.report .memreport

mallocleak.stop

LogLeakDetector: No leaks found AllocSize: 1776 KB, Num: 37, FirstFrame 1572, LastFrame 1890,
LogUObjectHash: Compacting FUObjectHashTables data took X.XXms KnownDeleter: 1, KnownTrimmer: 0, Alloc Rate 0.00B/frame
LogEngine: MemReportDeferred: saving 0x00007ff6546ae3db -

to ../.././MyProject/Saved/Profiling/MemReports/NewMap-WindowsNoEditor- ~ MyProject.exelFWindowsPlatformStackWalk:: CaptureStackBac
XXX XXX XXX NeWMap.memreport kTrace()OxOOOO7ffC9dZace51 ntdll.dll'lUnknownFunction []
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RunUBT.bat [ProjectName] Android Development —StaticAnalyzer=Clang —project=[.uproject Z£] —Module=[2=0|&] - DisableUnity
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[ WGi 95 ANEngi nefui | dfiatchl i | es>fun BT _bat UnrealFestSeoul Android Development -StaticAnalyzer=Clang -project="0:8rojectFilefhre
al Festieoul B real FestSeoul .oproject ™ -HWodul e=lnreal FestSeoul -Disablelnity
Iksing bundled DotHet 50K version: B.O.30E
Log file: D:NGi t¥2. A5Engined¥ rograms§lin real Bui | dlool FLog. txt
Iksing "git status’ to determine working set for adaptive non-unity boild (DG EFR. 4.
Waiting for ‘git states’ command to complete
Bui lding Unreal FestSeowl . ..
| Azt i we Build] Excluded from Launch ity file! Lammchdndreid. cpp
Determining max actions to execute in parallel (32 physical cores, B4 logical cores)
Executing up to 3F processes, one per physical core
Ising Parallel executor to ron 3 action(s)
Building  actionlsh started
| V3] Compile |armbd] SharedPCH. Engine. Project Valdpi Cppd0.h
|2/ E] Analyze |armbd] Leakdctor.cpp
[: fProjectFileflnreal FestSeoul (Source/lnreal FestSeoul fFrivate/Leakfctor cpp(21.0) warning: Fotentizl leak of memory pointed to by g
I’nI:T:sI:' [cpl uspl v Hewle | etel eaks |

[: fProjectFileflnreal FestSeoul fSource/Unreal FestSeoul [Frivate/Leakfctor .cpp( 19, 16} note: Hemory is al located
int* plntTest = new int:

?'_n'Ft’_rniEtl:FiIE_n'lhrealFHI:EEMI_n'Emr:E_n'lhrmIFHI:E:mI_|'Prinl:e_n'LEﬂH.l:l:nr.l:pp[!l.Ij' note: Fotentizl leak of memory pointed to by plol
25

I warning generated.

|3/3] Analyse [armfd] InrealFestSeoul _cpp
Totzal time in Paral lel esecutor: 3437 seconds
Total ewecwtion time: 39 53 seconds
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AGDE 2IE20|E C|HZ

Visual studio
olE20|E C|HZ (%Xl java = CIHZ £71)

VisualStudio £2{1212 SdliA 7t
AGDE version : 23.1.82 0|4
JDK version : OpenJDK 17.0.6 2023-01-17
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Debug Test Apalyze Tools  Extensions  Window

i Windows ’ 3
Graphics L
P Start Debugging F3 Illn radr e el an Brdead
f b Start Without Debugging Crrl+F5 .
@ Perdformance Profiler... Alt+F2
| Relaunch Perfermance Profiles Shift+Al+F2

Launch Python Profiling...
Attach to Process... Ctrl+Alt+P

%

Other Debug Targets ¥
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