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Compute Shader
® Tessellation (Domain/Hull Shader)
Multithreading (Immediate/Deferred context)
Dynamic Shader Linkage

MR
®* Shader Model 5
* Texture

Large memory
Conservative oDepth
Stream output
Read-only depth
...etc
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D3DCompiler
Device & Context
Flag & Structure
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FeaturelLevel
MultiThread

Dynamic Shader Linkage
Read Only Depth

Conservative oDepth
* Pixel Shader Input Coverage
* Pixel Shader Unordered Accesses
* New Texture Compression
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FeaturelLevel

App

:

D3D11 Runtime

Hargagg ia D3D10 D3D10.1 D3D11
ware vi Hardware Hardware Hardware

D3D10Level9
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FEBESEHA : FeaturelLevel 3
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HRESULT hr = E_FAIL;
D3D_FEATURE LEVEL ;

hr = (NULL, D3D_DRIVER TYPE_HARDWARE, NULL, 0, NULL, o,
D3D11_SDK_VERSION, NULL, , NULL);

if (FAILED(hr))

{
}

return hr;

£ L< liD3D11CreateDevnceAndSwapCham'C

F’aEI;ﬂLFT ppDevicelZIENULLZ$57E
*DeviceZ ERL R ID3DDev1ce..GetFeatureLevel()'C*‘EEEE?'%) CEHLHEDS

D3D_FeatureLevel = { D3D_FEATURE_LEVEL 11 o,
D3D_FEATURE_LEVEL 10 1,
D3D_FEATURE_LEVEL 10 o,
D3D_FEATURE_LEVEL 9 3,
D3D_FEATURE_LEVEL 9 2,
D3D_FEATURE_LEVEL 9 1
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* MultiThread




: MultiThread &
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GetlmmediateContext
CreateDeferredContext

NVIDIA Confidential




BERESEHM - MultiThread ©,

NVIDIA

ImmediateContext
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context® {E X Main Thread. #J2A1tBs
pd3dDevice-> (& : [| —D = (!

for (i= 0; i <iNumThread; ++i){ [|WFETET= T
pd3dDevice-> (0, & ;
thread[i] = beginthreadx( ....);

}

CommandList® {E Rk & Thread (*: MylmmediateContext ¥ {£ FHA])

->ClearRenderTargetView(pRTV, ClearColor);
..../| A< > Ik (Draw, Map/Unmap, Shaders...)
> (FALSE, &
SetEvent(hEvent[id]);

=17 Main Thread

WaitForMultipleObjects(iNumThread, hEvent, TRUE, INFINITE);
for (i = 0; i <iNumThread; ++i){
> (
->Release(); [/ or SAFE_RELEASE

}
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ID3DDevice & ID3DDeviceContext|Z 43 B

* ImmediateContext— D & DeferredContext &8 &1
& Contextld ThreadSafe
Map/Unmap, CopyResource, UpdateSubresource’?®

DeviceContextfll [T 1=C &ICKY ) Y—RITR—T A
¥ Ak Y EEIC
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fEESEM - Dynamic Shader Linkage

Dynamic Shader Linkage
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HEEEEME - Dynamic Shader Link

Uber Shader : Shader A:
if ( bLighting ) doLighting()
doLighting() Shader B:
if (bTexture ) doLighting()
doTexturing() doTexturing()
if (bFog) Shader C:

doFogging()

NVIDIA Confidential




BEREEEE : Dynamic Shader Link &
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D=5

IRL—E2FZEL LGN 0T

* DX11TIXHLSLIZInterface& ClasshEBA S B

* Shaderfll

Interface & Class

* Application4dl ClassLinkage & New Reflection

Sk X DL Uber Shader A ERE AT BEIZ !
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iLight { iLight g_Lights[4];
float4 Calculate(...); cbuffer cbData 4 register( bo ) {
}; cAmbient® g|Ambient
cDirectional g |Directionalo;
cAmbient : iLight { cDirectional\ g |Directionalq;
float4 m_Armbient; cDirectional \ g_Directional2; }
float4 Calculate(.y) { float accumlateLights(...) {

return m_Ambie
for (uint i= 0; il< g NumLights;... ){
col += g_Lights|i].Calculate(....);

cDirectional : iLight {
float4 m_Dir;
float4 m_Col;
float4 Calculate(...)
float ratio = satulate(dot(-=
return m_Col * ratio;

i
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HEEEEME - Dynamic Shader Link

cbuffer cbData : register( bo ) {
cAmbient g Ambient
cDirectional g Directionalo; s e T ]
cDirectional g Directionaly;

cDirectional g Directional2;

}

NVIDIA

ﬂoat4 valueA,;
% Struct CB_PS_DATA {
class cB: cA{ D3DXVECTOR4 m_valueA Ao;
float4 valueB; D3DXVECTOR4 m_valueA Bo;
% D3DXVECTOR4 m_valueB_Bo;
cBuffer cbData : register(bo) { D3DXVECTOR4 m_valueA Bf;
cA g_Ao; D3DXVECTOR4 m_valueB Bf7;
B g Bo; s
cB g By
5

pMyPSData->m_Directiono = D3DXVECTOR4(

MyContext->Unmap( ...);
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HEEEEME - Dynamic Shader Link

_ pd3dDevice->CreateClassLinkage( &classLinkage);

_ pd3dDevice->CreateooShader(..., classLinkage, ...);

WAr & Zt- DA TS 4 K~

_ D3DReflect(ShaderBuffer ShaderS|ze, . &ref),

5 Createo OShader()l-,Jr!'F En3

_TJrg Lights[i].Calculate(....); / T—4 —;——/5: (ZF7 45

_ Shader T iLight DFEUH L A

ERICEDIV FARAVAZ VATHE TENREEE

n B hFApplicationtr 4 K THEZ Gl

r VAV A\ ASNN 111N [ M— — i B . B IR AN |

Interface Slot®offset &S L i?’
Z lXLinkage Array T®D

Class InstaceZ & HIG I ZE TREFLET

classLin
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Dynamic Link7£ A, T
Performance Kk ? ?

interface Color {
float4 Get();

7

class Red : Color {
float4 Get() { return float4(1, o, 0, 1); }

7

class Blue : Color {
float4 Get() { return float4(o, o, 1, 1); }

}?

Color color;

float4 main() : SV_Target

{

return 0O;

}
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ps 5 0

dcl_globalFlags refactoringAllowed
dcl_function_body fbo
dcl_function_body fb1
dcl_function_table fto = {fbo}
dcl_function_table ft1 = {fb1}

dcl_output 00.xyzw
dcl_temps 1 fEl #function call
MoV 00.XZ, ro.XXyx

mov 00.yw, 1(0,0,0,1.000000)

ret

label fbo

mov ro.xy, 1(0,1.000000,0,0)

ret

label fb1

mov ro.xy, 1(1.000000,0,0,0)

ret
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PEREEEH : Read Only Depth X
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Shader TDepth/StencilZRead L =L L. DepthTest® {70 /=LY

{51: Soft Particle
S T

DX10 Cl&Read/Write Hazard[B]5&# M &<
Bl— 15[ Read/WriteResourcei%k T4 L TULV-1BH.
ReadfllASunbound & T L f=

.

N 2 DX1175 5 !

Depth/Stencil BufferZOM(Output Merger)T
”Read-Only” & L TBound®[gEIZ

DirectX Runtime®SystemA3No Hazard CHh A EFRHTEHDT
Shader Input & Depth-Test B EIRFICITA A KD ITIHEYE LT
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#define D3D11_DSV_FLAG_READ ONLY DEPTH
#define D3D11_DSV_FLAG_READ ONLY_ STENCIL

typdef struct D3D11_DEPTH_STENCIL VIEW DESC

DXGI_FORMAT
D3D11_DSV_DIMENSION VieyvDimension;

union

{
D3D11_TEX1D_DSV Texture1D;
D3D11_TEX1D_ARRAY_DSV Texture1DArray;
D3D11_TEX2D DSV Texture2D;
D3D11_TEX2D ARRAY_ DSV Texture2DArray;
D3D11_TEX2DMS_ DSV Texture2DMS;
D3D11_TEX2DMS_ARRAY DSV Texture2DMSArray;

b
} D3D11_DEPTH_STENCIL VIEW DESC;
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Conservative oDepth
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MEESEM - Conservative oDepth

depth update

Yy

Read?[l] '

o

NVIDIA

Depth Read/Write

. 4

Rasterzh¥ShaderM H 71Depth &3 5
ZCUllEEFE T D LB NG %5 B
HIZShaderhE =, H(ZDepth ReadhNROPTH A4

& ZAMNShaderBNZEzEEHZHE - - -
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MEESEM - Conservative oDepth

# L L output System Value A& A

SV_Depth
SV_DepthlLessEqual

LESS or LESS_ EQUALDIGE

struct PS_OUTPUT {

&>

NVIDIA

float4 color : SV_TARGET;
float depth: SV_DepthGreaterEqual;

| s
RasterZ[dBH 5 HMZAccept/E @ ToDepth ¥ Accept

Depth-Test A Al
LESS or LESS _EQUAL
5

GREATER or GREATER_EUQAL
5k

NVIDIA Confidential

N

RasterZI&BA 5 A [ZReject i M ToDepth ¥ Reject

SV_Depth
SV_DepthGreaterEqual
SV_DepthLessEqual

SV_Depth
SV_DepthGreaterEqual
SV_DepthLessEqual

: ZCulllEX B AVAR LY
: Trivial Reject AT BE
: Trivial Accept®I BE

: ZCulllEX B AVAR LY
: Trivial Accept®I BE
: Trivial Reject R AE




BEEEEEM : PixelShader Input Coverage

* Pixel Shader Input Coverage
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HEESEM - PixelShader Input Coverage &
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Pixel Shader[ZSystem Value & L Tlnput . . —
CoverageMBA SN FE L= SV_Coverage : 32bitRA 7S

SV_Coverageldt > 7L EIZPrimitiveh’Cover L TS M E R bit T SNET

f5il: MSAA 4xDIZHE

SV_Coverage := ob1010
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* New View/Buffer Type
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BEEEEEM - New View/Buffer Type ©,
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D3D11[Z[&# L LI Resource ViewMNEBA S hFET

RTV : Render Target View ID3D11Device::CreateUnorderedAccessView() THERK

typedef struct D3D11_UNORDERED ACCESS VIEW DESC {

DSV : Depth-Stencil View DXGI_FORMAT Format;
D3D11_UAV_DIMENTIONS ViewDimention;
union {

SRV : Shader Resource View D3D11_BUFFER_UAV Buffer;
D3D11_TEX1D_UAV Texture1D;

# D3D11_TEXID_ARRAY UAV  TextureiDArray;
UAV : Unordered Access View D3D11_TEX2D_UAV Texture2D;

D3D11_TEX2D_ARRAY UAV  Texture2DArray;
PS5.0HMCS5.00) # D3D11_TEX3D_UAV Texture3D;

J5
} D3D11_UNORDERED ACCESS VIEW DESC;

UAVI(Z Pixel/Compute ShaderlZ Random AccessRIREZR 1) Y — R Z1g{it
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BEEEEEHM - New View/Buffer Type ©,
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UAVDE A IZHHE T, Buffer/Texture Creation®BIND FLAGMHEEE SN E T

typedef enum D3D11_BIND FLAG

{
D3D11_BIND_VERTEX BUFFER = oxiL,
D3D11_BIND_INDEX_BUFFER = ox2L,
D3D11_BIND_CONSTANT BUFFER = ox4L,

D3D11_BIND SHADER_RESOURCE  =o0x8L, » D3D11_TEXTUREoo_ DESC

D3D11_BIND_STREAM_OUTPUT = ox10L,
D3D11_BIND_RENDER TARGET = ox20L,
D3D11_BIND_DEPTH_STENCIL = ox40L,

)

D3D11_BUFFER_DESC

} D3D11_BIND_FLAG;
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BEEEEEHM - New View/Buffer Type &
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#Ft-7iBuffert BMINFE LT

- 32bit aligned typeless array
-D3D11_RESOURCE_MISC_BUFFER_ALLOW_RAW_VIEWS
- ShaderResourceView or UnorderedResourceView

Raw Buffer

Structured Buffer -Struct data access
-D3D11_RESOURCE_MISC_BUFFER STRUCTURED

- ShaderResourceView or UnorderedResourceView

Append/Consume Buffer -Buffer® #&iif; & Read/Write 9~ % 1= $h M Buffer
-Structured BufferD 55574 £ D
-D3D11_BUFFER_UAV_FLAG = D3D11_BUFFER_UAV_FLAG_APPEND
- UnorderedResourceView®) &+
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Buffer[Zxt L TShader CRead WriteAaIgE(ZA Y E L T-

operator[]JZFALT7 VR

Buffer

Texture1D
Texture1DArray
Texture2D
Texture2DArray
Texture3D
StructuredBuffer

ByteAddressBuffer
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RWBuffer
RWTexture1D
RWTexture1DArray
RWTexture2D

+ RwTexture2 DArray
RWTexture3D
RWStructuredBuffer

RWByteAddressBuffer

Atomicig{E

InterlockedAdd
InterlockedAnd/InterlockedOr/InterlockedXor
InterlockedCompareExchange
InterlockedCompareStore
InterlockedExchange
InterlockedMax/InterlockedMin

£l
RWBuffer rwb;

float4 PSMain() : SV_Target

{
=3;
return float4( ,0,0,0);

}

Load()/Store)TF7 UV X
Atomicii T HAMEZ 5

5il:
RWByteAddressBuffer  rwbab;

float4 PSMain() : SV_Target

{

rwbab.Store(123, 3);
return float4(rwbab.Load(1), o, 0, 0);




BEEEEEM - New View/Buffer Type O

NVIDIA

Unordered Access 7 Read/Write BufferZ {5 Z & T

® Order Independent Transparency (with Atomic)
Data Logging

® andso on...

BENBEZBND
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BEEESEM : New Texture Compression

* New Texture Compression
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BEHESEM : New Texture Compression &
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» SETOD3IDTHDTextureDREIER
1. BlockASIEHE [ Bifd
(Block/ 4 XhiH B L ENH D)
2. HDRAVEELY
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HEEEEM : New Texture Compression &
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BC6 (BC6H)
High Dynamic Range

6:1 compression

High quality Compression Block ¥
Multiple block % % FH

BC7
LDR with Alpha
3:1 compression(RGB) or 4:1 (RGBA)
High quality
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HSEEEEM - New Texture Compression &
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F

™ BC3

Abs Error

NVISION08 “Introduction to the Direct3D 11 Pipeline” & Y




D3D11% DD e AE .
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Pixel Shader

Programmable Interpolation of Input
Centroid

Texture
Improved Gather4

Stream Out
Addressable Stream Out
4 counts output

SMs.0

Count bits, Find bits, Carry&Overflow, Bit reversal
Conditional Swap

Float point viewport
Per-resource mipmap clamp

fHIZHENBNA !
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Question?

Takayuki Kazama tkazama@nvidia.com

NVIDIA Corporation
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