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thStencilState, MSAASamples, Depth
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I[O| L2fRl?

Jefm A mho| metol

== ol by

e [O[HE O|D[X[= 2t

e 2= Virtual camera, Objects(vertices / material /
etc), Light sources, Textures

® =2 Framebuffero| Al A

o I2HTA BH=0f X/

=

e 12T~ API: DirectX, OpenGL (ES), Metal, Vulkan
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Vertex shader Shape assembly Geometry shader

-
v 3

Rasterization

Tests and Blending Fragment shader

O|O|X| £X: https://open.gl
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T}O| Z2}017

—

I A O
1 EH _! — H’»O ‘ E E% |_| Vertex shader Shape assembly Geometry shader

® Programmable
® Vertex /Geometry / Fragment Shader & - - -

Compute IO L2017

o CO[HE Al = Brefot= d& 9l 2Hd
“ &«
o e SHEROf X

Y P rOgra mma b [e CO m p ute S h 3 d er Tests and Blending Fragment shader Rasterization

O|O|X| £X: https://open.gl
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D3D12 Graphics Pipeline D3D12 Compute Pipeline

Vertex buffer views
3Vs)

(VBVS) > Input assembler
Index buffer view ]
(8v)

Vertex shader Compute shader

Shader resource views (SRVs),
Descriptor

Unordered access views (UAVS),
Heap Root constants Hull shader Canstant buffer views (CBV)

Descriptor tables

Static samplers

Shader resource views (SRVS),

Descriptor tables
Unordered access views (UAVS),
Constant buffer views (CBV)
Root arguments

Descriptor

Domain shader Descriptar table
I_ Geometry shader
Heap |
Descriptor tables Root descriptors

Root signature data Resource View Required shader stage

Optional shader stage Required shader stage e Pixel shad
 target views ixel shader
(RTVs)

Optional fixed function unit Resource View Depth-stencil view P
(o1V)

Root signature data

Output merger

https://docs.microsoft.com/en-us/windows/desktop/direct3d12/pipelines-and-shaders-with-directx-12
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e A SHFERIO] K| &

Instruction |1

o ZfCHA| StageE 2 A HotEl SHEQ
EXxecute HEE Non-Pipelined
[ Stage = ?—E—E‘O‘{ %lO‘{ %E 7%%: it [ 1 | | on-Pipeline
Clock
0| 20l MSA| X2M 2 5A52 8t 3l nstruction

e [x ABCDEIO[Z2[RI0] U= &

) o Pipelined
® AB-ERH/L:A-DERH/CIABCE

CPU Instruction Pipeline - https://stackpointer.io/hardware/how-pipelining-improves-cpu-performance
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IHO[Z 2Pl 2 O] Stage= 4
e I Stagex= D|2| B & AEf E (State)E EUN= CrE =S4

AH|O|E State

e [x Blend State, DepthStencil State, Rasterizer State, Sampler State, -

o IO|I2fRl AFZ A AHIOIE MH HE.
e State HZA XtAle E wmo
e State HAS SIX| QOH? 0|1 State= ILHE At=,

-

<1

0

olr
ﬁ
o
=
[l
0f0

N #UE4 | @UNREALENGINE
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1A= 2= AH|O[ESS ofLHH,
e [x D3D9 Render state: Alpha Blending State, Texture Stage State

Nl ARtEl SO ME 2 oo & = UES
e F[x ID3D11BlendState: alpha-to-coverage, independent blending, render targets
o =l CHE MEL M MESIH, AHO|E HE0| 0= 251 &0[Are =4

L L =1 71

o IHE AHMN YL ME 7ts

A& SF=HI0]
o OIEHN R S5T EA

StEY e £ = MAEA| Blend State@|0f| Raster State E2FS &=Lt
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FO[Z 2t AH[O[E

N THO[ el Bref=2 of 8.0 AH|O|EZ M orAL

IO 2Rl AH|O[E Pipeline state
o U= HIOIE 7} OB oA =0 22 X0 Eiot of=RII0] 24
e N|O|{ et #lH AE|O|E(Blend, Depth Stencil, Rasterizer, -+ )2f 7|Ef

o I}O|Z2Rl AHO|E QEHE PSOE Sofl IIO[ 210l AHO|ES &

L

-_

=
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[[O0|ZE2fQl AH[O|E QEHNHE

o[ Zefel AHO|E E S 2 A
Pipeline State Object == PSO

X2l e A API: Direct3D 12 / Vulkan / Metal

IHO| ZE2fQl AH|O|E 2tE|0f 2 &,

0|2| State?| a4 HES S50

i Efoll= IO I2fQl AH|O|EQ| WNE HH=AH & = UL,

OFO|Z2tRl AHO|E QEHME PSOE SEof tHEE 2| Io|Zefel AHOIEE A4Y
e PSO=Z AH

e = MO|H BIO|E ZE Blend AH|O|E, Rasterizer 2E|0| E, DepthStencil 2H|0|E, Multi-sampling 32 &
o HUMEZ|AEZ MY

o aAHRIY FITE HH Blend &, Scissor rects, DepthStencil 2| HE A gf S
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=2 of[E FHA|

D3D12 /Vulkan / Metal
o IEFR MM EIPSOO| CHeH ZHA| X[
D3D12 /Vulkan

o [|AIZPSOE
OpenGL

e ProgramBinary X[& E[HIO|A(OpenGL ES 3.0 O &)

I OF ot £ £ Efey PSO dd

Nal

o ZE HME 2fmA AP O\O\ ore 2ojof, ZHE =
o 22 oM MAE PSOS BT 2|2 A HeHZ B
o 0| PSO7IS0{9/ Ma %EIO\HEQ*% ENEE

N #UE4 | @UNREALENGINE

Unreal Engine

Renderer ]

al

D3D12

OpenGL

Vulkan

—.
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=22 3| FHA| - D3D12

THEFY ZHAIRF 0N 2EE WAl SALAE

e Runtime 7HAl = RHIZEH “GraphicsPipelineStatelnitializer’S Z1LHEHOF Z Al
e [oaded 7ffAl =Low Level Description = E 0|50 ZAM

® |ow Level Description: E2 & &4 Q1 IHO[ L 2fQl AH|O|E Descriptor

® [x ShaderBytecodeHash, D3D12_SHADER_BYTECODE, D3D12_BLEND_DESC, D3D12_RASTERIZER_DESC, -+

o [ H= Runtime 7HA| FE| A

o RHIZEFEH Z3iE 5T HQI MO|Z2tel JE (GraphicsPipelineStatelnitializer)2F 7ALHE!

o

°
M
A

SHE S50 FEf(Low Level Description) 2 TranslationShX| @11 HFZ A A A| &

0
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=2 2|2 FHA] - Vulkan

D3D12%F & + Pipeline LRU Cache X| &

| RU Cache?

® | RU = LeastRecently Used
o X2 ASE X A2 H0IH S FHAINA Li2], M2 T O|Ef0f THRF FHA| 2t 2

Pipeline LRU Cache
o =22 INAIO]LRU AJH
e N0 KR2a|7t B8t Android Vulkan 2HE9| 42, 0tF R &.

B

® #define VULKAN_ENABLE_LRU_CACHE 1
® r\ulkan.EnablePipelineLRUCache =1
® r\ulkan.PipelineLRUSize = 10710241024 / rVulkan.PipelineLRUCacheEvictBinary = 1
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22 g[8 FHA] - OpenGL

PSOE XIESHA| 5.

o MO[ZefQl AHOIES Str & HEO0[ Ot

o MO|C| AE[O|E + BT AE|O|E 242t 244l

S #UE4 | @UNREALEN

HHRIE =l MO AH|O|E (BoundShaderState, BSS)0f| CHSH £ < 2| FHA| X|&

virtual void RHISetGraphicsPipelineState(FGraphicsPipelineStateRHIParamRef GraphicsState)

1
FRHIGraphicsPipelineStateFallBack* FallbackGraphicsState = static_cast<FRHIGraphicsPipelineStateFallBack*>(GraphicsState);

auto& PsoInit = FallbackGraphicsState->Initializer;

RHISetBoundShaderState(

RHICreateBoundShaderState(
PsoInit.BoundShaderState.VertexDeclarationRHI,
PsoInit.BoundShaderstate.vertexShaderRHI,
PsoInit.BoundShaderState.HullShaderRHI,
PsoInit.BoundShaderState.DomainShaderRHI,
PsoInit.BoundShaderState.PixelShaderRHI,
PsoInit.BoundShaderState.GeometryShaderRHI
) .GetReference()

)

RHISetDepthStencilState(FallbackGraphicsState->Initializer.DepthStencilState, @);
RHISetRasterizerState(FallbackGraphicsState->Initializer.RasterizersState);
RHISetBlendState(FallbackGraphicsState->Initializer.BlendState, FlLinearColor(l.ef, 1.ef, 1.ef));

Q UNREAL ENGINE



22 8|2 FHA| - OpenGL

Program Binary Cache

® OpenGL2 M0|H=2 71E HIY = 23510 Program Object 44 Program

® =72 NS ALY OHA| S THUZ A1 LSO 2610 A 2 = R e
AE=ESt=7]s

® Separate Shader Object X[

Vertex Shader

LRU OEI_—Tl—E’% X‘_Olil glLinkProgram
® MO 227t £50 OpenGLES S 2| B2, 0t RE.
® Mali® &%, =207t oo A MO|H H22| g AFO[=IF AL,

glUseProgram

ol0|x| EX:
2 ME
® ProgramBinaryCache.Enable=1
[

r.OpenGL.EnableProgramlRUCache =1
® OpenGL.ProgramLRUCount=700/r.OpenGL.ProgramLRUBInarySize =35"1024"1024
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Unreal Engine

R|0| ] THO| Z2tel FH Al -

. L Shader
e RHIZHO APIZ & =2 2|2 A 2 E S 5= 4K [ Pipeline ][ Renderer ]
o PSO M AIE /M ehalof £F e

[ Nal ]
D3D12 | OpenGL | Vulkan

o PSOZfAZtD EEC b

[ ]
K

- Z=XHSHE Shader CacheZ CHA|
M. M5 Y2 Adots AT 2B | K] glo] S2|o[e &~ == ot

L2 Y| PSO MM ER
=2

=—
E [}

o
o

At

iy

[m
e

of OB E D|2| Mgl &1
|C M SHY HIOIHE Saif RM7t =X[IMX| Roh= A0 PSOE ALY

® =

[m
e

In
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PSO7HAl S5 S &
o H|AE ZHIEZ 2HEIRI0| PSO MAHTHT

o ANEIPSOE HHO|L{2| PSOR HEHSHO] T K&
Ol2] 20| Z2HE 47| fIdh, BiO|L 2| PSOE THO[Z2tel HIEFH|O[E 0l Merge,
I HE FZA| THO| el HIEFH|O[H & ErA| HIO|LH 2] PSO= &2
HIIE 2 S0 A 50| 2] PSOE &80t £ 7[or A H0| PSO 4. =< 2 FHAl0f &
BIIE =M PSO AFESH |

% PSO ZHAl AHE
® rShaderPipelineCache.Enabled =1/ HM =22l “-psocache”

@ Share Material ShaderCode (M0l A E 2t0lg2{2]) Sk o}
S #UE4 | @UNREALENGINE @ UNREAL ENGINE



MlO| mfO| el FHA| - S5

o Z=2i0|A] MMEI PSOE BIO[LHE| PSOZ X&
e HIO[H2| PSOS THO[Z 2@l B|EFH|O|E 0| Merge

HHE‘:’":

o T2 A| Tto|matel B|EF| 0| = Bo|L2| PSOR et
o V[SFA[HOPSO dd. =25 el A S5

o ZIE[RI0| PSO AtESH|
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N|O|] mo|atol FHA| - S &L

O

o Z=2i0|A] MMEI PSOE BIO[LHE| PSOZ X&
e HIO[H2| PSOS THO[Z 2@l B|EFH|O|E 0| Merge

Hi I 2=

o T A[IO|IZ2Rl HEIH|O|EH & HIO|LH 2] PSO= H=t
o VIS A[ZO|PSO Md. =< 2[E 7HA0 =

e CIEFYO PSO AFESH |
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A[O|C mo|Z=etQl FHA| - HIAE BE

SESSI=EE

o =GlXol Z=HHE|Z[HQ Stable Shader HEE MO = scl.csvol A&

o X% HE: ClassNameAndObjectPath, ShaderType, ShaderClass, MaterialDomain, FeatureLevel, QualitylLevel,
TargetFrequency, TargetPlatform, VFType, Permutation, OutputHash

e OutputHash: Share Material Shader Code 7t 223t 0|7
o oY = =0 “To[Z 2l HEIH[O[E” I Al ArE

o O EIIMYE[=Al= 7 HOIXo.
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Stable Shader 8 &2

Key

Value

ClassNameAndObjectPath

Material /Engine/EngineMaterials/DefaultTextMaterialOpaque.Default TextMaterialOpaque

ShaderType TMobileBasePassPSFMobileMovableDirectionalLight CSMAndSHIndirectPolicyINT32_MAXHDRLinear64Skylight
ShaderClass MeshMaterial

MaterialDomain MD_Surface

FeaturelLevel ES3.1

QualityLevel High

TargetFrequency SF_Pixel

TargetPlatform GLSL_ES3_1_ANDROID

VFType FLocalVertexFactory

Permutation

Perm_0

OutputHash

EEA38C7B6E88DC7334755EAFBEES3DOCEBIODC3D3
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A[O|C mo|Z=etQl FHA| - HIAE BE

=ci|0fA|

o
=R

A E= PSOS 80|12 PSOZ M

o FHAlQ IS X F ByESH Z10] OFd,

(=
= =g 8l = (GraphicsPipelinelnitializer) £ 2& = ushaderpipeline <4
|

HFRIE =l M|O|H BoundShaderState: VertexDeclarationRHI, VertexShaderRHI, PixelShaderRH],
GeometryShaderRHI, DomainShaderRHI, HullShaderRH]

#dl] AH|O|E&: BlendState, RasterizerState, DepthStencilState, ImmutableSamplerState

DepthStencil 28 HE: DepthStencilTargetFormat, DepthStencilTargetFlag, DepthTargetlLoadAction,
DepthTargetStoreAction, StencilTargetLoadAction, StencilTargetStoreAction, DepthStencilAccess

7|Ef: bDepthBounds, PrimitiveType, RenderTargetsEnabled, RenderTargetFormats, RenderTargetFlags
Hel ME2 HE: NumSamples

X HIO|LH2| PSO M &

N #UE4 | @UNREALENGINE

r.ShaderPipelineCache.LogPSO =1 / AR =221 “logPSO”
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MO|H IjO|ZetQl FHA| - EHAE B E

HrO[LH 2] PSOE THO| L 2f @l K| EFT| O[O Merge
o o=z mO|Xetel HEIGIES HAE EE Aot BE FEHIXS O Adl/HEHZ ot 210 SR,
® UfO[LH2| PSOS Stable Shader 22 &for0q, THO| L2l HIEIH| O] & M4 = stablepc.csv K&

® Blend AH|IOIE :Multiple RenderTarget(ColorBlendOp/Src/Dest, AlphaBlendOp/Src/Dest, ColorWriteMask ) +
bUselndependentRenderTargetBlendStates=<04501515/01001015/01001015/01001015/01001015/01001015
/01001015/01001015/0>

®  Rasterizer AH|IOIE : DepthBias, SlopeScaleDepthBias, FillMode, CullMode, bAllowMSAA, bEnableLineAA = < 0.000000
0.0000002000=>

®  DepthStencil AH|OIE : DepthWrite/Test, FrontFaceStencil, BackFaceStencil, StencilReadMask, StencilWriteMask=<07 /0
7000/07000/255255>
MSAASamples 1 // DepthStencilFormat 0

ShaderslotO~4 : ClassNameAndObjectPath, ShaderType, ShaderClass, MaterialDomain, FeaturelLevel, QualityLevel, TargetFrequency,
TargetPlatform, VFType, Permutation, OutputHash : "Material Game/Ul/Material/M_Ul_IntroBG02.M_Ul_IntroBG02,
TMobileBasePassVSFMobileDistanceFieldShadowsLightMapAndCSMLightingPolicyHDRLinear64,MeshMaterial, MD_Surface, ES3_1,
High, SF_Vertex, GLSL_ES3_1_ANDROID, FLocalVertexFactory, Perm_0, 0000000000000000000000000000000000000000"
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M0|C Iho| kol FHA| - S&f

o = O/A[ HHEI PSOE HIOILHE[ PSO= M &
o HiO|H2| PSOE IfO| Z 2ol HIEH|O|E Ol Merge
HHZE 2=

o T2/ Al Wo|Zfol HEIE|O|E|S BIO|L{2| PSOR i3t
o 7|3} AJEO| PSO M. 2O 2| FAo| S=
o ZEIQ0] PSO ALY
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H|O|C{ mHO| 2ol FHA| - HHZ =

= Al IO 2ol HIEFH| OB Z Hi0[H 2| PSO= Het
® stablepc.csv/t &t HHE|X|E VHACHH, X2 HE F[& = stable.upipelinecache 4
® HO|H2|PSO dHA SEE 22 =2 A

® OpenGLe Z<?,Hield M[O|E AHOIE(BSS)EH 8.

LogCook: Display: ---- Running UShaderPipelineCacheToolsCommandlet for platform Android_ETC1 shader format
GLSL_ES3_1_ANDROID

LogShaderPipelineCacheTools: Display: Loading ../../../../../Workspaces/Projects-
4.21/ActionRPG/Build/Android/PipelineCaches/ActionRPG_GLSL_ES3_1_ANDROID.stablepc.csv....
LogShaderPipelineCacheTools: Display: Loaded 448 stable PSO lines.

LogShaderPipelineCacheTools: Display: Re-deduplicated into 101 binary PSOs.

LogShaderPipelineCacheTools: Display: OpenGL detected, reducing PSOs to be BSS only as OpenGL doesn't care about the state
atall when compiling shaders.

LogShaderPipelineCacheTools: Display: BSS only reduction produced 91 binary PSOs.

LogShaderPipelineCacheTools: Display: Wrote binary PSOs, (44KB) to D:/Workspaces/Projects-
4.21/ActionRPG/Saved/Cooked/Android_ETC1/ActionRPG/Content/PipelineCaches/Android/ActionRPG_GLSL_ES3_1_ANDROID.
stable.upipelinecache

LogCook: Display: ---- Done running UShaderPipelineCacheToolsCommandlet for platform Android_ETC1
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H|O|C{ mHO| 2ol FHA| - HHZ =

A7t AIFO| PSO dd. 25 2|2 FHAM] S5

J
_'D_
rin
_lTl_

o 97l 7| AH =2 2io|o| A H0| D|2] PSOS MEHF0], PSOTt MBS =
e PSOZHAIS] Precompile U5 & Solf A X AFEE PSO 44
e = BiO[H2| PSOO| CH3H 2f2 GraphicsPipelinelnitializer 44
-> SetGraphicsPipelineState(---) ==
-> PipelineStateCache::GetAndOrCreateGraphicsPipelineState(---) &l
> GGraphicsPipelineCache.Find(---) 444 Al I

-> RHICreateGraphicsPipelineState(--)
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LogRHI: Opened

FPipelineCacheFile: ../../../ActionRPG/Content/PipelineCaches/Android/ActionRPG_GLSL_ES3_1_ANDROID.stable.upipelinecache
(GUID: 85E2662143839EF38C1DDA81587A11CT) with 91 entries.

LogRHI: Scanning Binary program cache, using Shader Pipeline Cache version 85E2662143839EF38C1DDA81587A11C1

LogRHI: OnShaderScanProgramCacheFile

LogRHI: OnShaderScanProgramCacheFile : Failed to open
/storage/emulated/0/Android/data/com.EpicLRT.ActionRPGSample/files/ProgramBinaryCache/GLSL_ES3_1_ANDROID_F63BDDO
EFCE0271C12DC164CAFBAAGC26053BFE3

LogRHI: Deleting binary program cache folder:

/storage/emulated/0/Android/data/com.EpiclRT. ActionRPGSample/files/ProgramBinaryCache

LogRHI: Display: Opened pipeline cache and enqueued 91 of 91 tasks for precompile.

LogRHI: Using OpenGL program LRU cache: 0

LogRHI: AddProgramFileEntryToMap : Adding program: Program

V_TE7320CE9F491AEBBO90A265F 1DOE2B367481817_P_0D18C4AAS03AFAASTBEB37T0BB420A557CD9A406A5

LogRHI: AddProgramFileEntryToMap : Adding program: Program

V_001B6271AD76D6646F455AF TEBIE162E526C94C8_P_5F rD5C230B33E2D4AAFSCCA4495C2C890AT223B51

LogRHI Warning: FShaderPipelineCache completed 91 tasks in 6.91s (6.94s wall time since intial open).
LogRHI: OnShaderPipelineCachePrecompilationComplete: 91 shaders
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TEFI0I PSO AFE5H7|

e C=2Z0ICt GraphicsPipelinelnitializer 444
-> SetGraphicsPipelineState(---) ==
-> PipelineStateCache::GetAndOrCreateGraphicsPipelineState(---) &H
> GGraphicsPipelineCache.Find(---) 24 83

-> RHISetGraphicsPipelineState(-*)
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Cook /
ReCoqk UE4 You will want to do this process again and
Build again as its effects are cumulative.
e
During the cooking process a
scl.csv file is generated. This file
scl.csv maps the Shaders to the Shaders
Materials that created them. used at
Runtime

The
ShaderPipelineCacheTools
Commandlet creates this
file.

stablepc.csv
Run Cooked —
Build with
-logPSO to )
generate the rec.upipelinecache
Shaders used sabispecsy

at runtime.

rec.upipelinecache

Cooked /

Cook /
ReCook UE4
Build

Il

Run Cooked
ReCooked UE4 Build recupipelinecache [ scl.csv
UE4 Build

The stablepc.csv now
needs to be applied to
your build.

rec.upipelinecache
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MlO|& mo| ZEfRl FHA| — Il H[O] E

e [Cooking output]: scl.csv / ushaderbytecode
® [Execution Output]: rec.upipelinecache

e [Merge output]: stablepc.csv

[BiE EE]
e [Cooking Input]: stablepc.csv

e [Cooking Output]: stable.upipelinecache / ushaderbytecode

S #UE4 | @UNREALENGINE (M) UNREAL ENGINE



PSO ZHA| AHE 710| =

NNNNNNNNNNNN



20| AR

X Het=2l=
2EEe=7

T —1
l_

® Android OpenGL ES3.1

e ZEIE B YAl Minimal APK + DLC w/ HttpChunkinstallData
® Minimal APK: Android ETC
e DLCw/ HttpChunkinstallData: Android ASTC

e Share Material Shader Code =True
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HFO|LH2[ PSO X%

r.ShaderPipelineCache.Save
Ex. -logPSO A& MEO| Hoh= = SAOHA| 5= 8%

o PSO=H T XA

e r.ShaderPipelineCache.Enabled =1 /r.ShaderPipelineCache.LogPSO =1/
r.ShaderPipelineCache.SaveBoundPSOLog =1

s3d =0l 28

o IZHEL L2 C/H0jA TR S HuHEol

Jior
rlo
el
Ilig

e r.ShaderPipelineCache.Save & & & &: {ProjectDirf\Saved\CollectedPSOs
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PSO &8 Al7| =E

. .. LaunchEngineLoop.cpp & # X
| X| 7|E AE‘UH AKXl Preinit _ ; - ;
L [ O. L= L - FEngineloop.Prelnit..if ~ . = if (FPlatformProperties:RequiresCookedData()) (9
I | . - :
PEEE B if (FPlatformProperties::RequiresCookedData())
2134 {
2135 // Open the game library which contains the material shaders.
p FShaderCodelLibrary: :OpenLibrary(FApp: :GetProjectName(), FPaths::ProjectContentDir());
2137 = if (FPaths: :HasProjectPersistentDownloadDir())
{
2139 FShaderCodelibrary: :OpenLibrary(FApp: :GetProjectName(), FPaths::Combine(*FPaths::ProjectPersist¢
2140 | }
214
2142 // Now our shader code main library is opened, kick off the precompile.
2143 FShaderPipelineCachd: :OpenPipelineFileCache(GMaxRHIShaderPlatform);
2144 }

PSO ZHAl Precompile Hd ===7|
e HIO[LH2| PSOE YY0f BatchZ At =Y
e PSOIHA|l= TickOrEr MERO| W2f CrEA| =4

e PauseBatching() / ResumeBatching() 22 Pause AEf MY
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A G
PSO 88 £ =&
r.ShaderPipelineCache.SetBatchMode [Pause|Fast|Background]

o H{X|ZE
PrecompileA| ZIHA E EFR] £210|AZ HIX[E X2

o  Of T2 0i| M2 | BX| 2t 2o 2 Al HE MIE

o QT V[EZL Fast 2= =50PS0Os+16ms /Background 2= =1 PSO + A|ZtX[ot gl .

=zl SO A0 A =7 Fast 2=
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DLC + Shader Code Library

Trouble shooting
o [H|O{R=DLC =110l otd] 4 21i

L //FString BasePath = !IsCookingDLC() ? FPaths::ProjectContentDir() : Get€omtentDirecctoryForDLC();

FString BasePath = !IsCookingDLC() ? FPaths::ProjectContentDir() : GetBaseDirectoryForDLC() + TEXT("/Content");

o ZIEFY HchA

void LoadShaderCodeLibraryFromPluginAfterMountPak() PO HO EEHM
{ L O
PY auto Plugins = IPluginManager::Get().GetEnabledPluginsWithContent(); 17] Z#Egég»éfL+}E%%ﬂ2§§§
for (auto Plugin : Plugins) I
{
° if (Plugin.CanContainContent() && Plugin.IsEnabled())
{
FShaderCodeLibrary: :OpenLibrary(Plugin.GetName(), Plugin.GetBaseDir());
FShaderCodeLibrary: :OpenLibrary(Plugin.GetName(), Plugin.GetContentDir());
}
}
}
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DLC + Shader Code Library
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DLC + Shader Code Library

PSO ZHA[ BH I =
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e Shader Code Library= DLC(E2{121) X[
e Shader Pipeline Cache= DLC(E2{212!) DIX| &

e stable.upipelinecache0l| DLCE 2ot = ZHXT SOIVIESE of= 20| 582
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Optimizing Content
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