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— Vertex buffer
— Index buffer

e Vertex buffer
— csucs-rekordok tombije
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Primitivek osszeallitasa
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* non-indexed

— vertex bufferben egymas utan kovetkez6k

triangle list triangle strip
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Indexelt primitivek
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* Index buffer
— egészek tombje
* |Indexed primitive

— index bufferben egymas utani kovetkez6
indexekhez tartozo vertexek

* list, strip
* elény
— kényelmes

— nem kell strip hogy gyors legyen



I RESOURCES

I PIPELINE STAGES I

[ Vertex buffer

A 4

Input Assembler I.
input streaming

|
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[ Instance buffer

Constant buffers h\

vertex data, instance data

v

and textures JJJ

Vertex Shader

v

processed vertex data
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[ Index buffer ]—>

Input Assembler II.
primitive setup

Constant buffers
and textures

primitive data

v

[ Output buffer ]4—

\ 4

Geometry Shader

¥

primitive strip data

Rasxizer

face culling
depth bias adjustment
clipping
homogenous division
viewport transformation
output filtering

fragments with interpolated data

Constant buffers h\

v

and textures JJJ
\

Fragment Shader

v

fragment color and depth
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I RENDER STATES I

[ Input layout ]

‘ Shader program ’

‘ Uniform parameters

[ Primitive type ]

{ Shader program ’

‘ Uniform parameters ’

Y

N

Cull mode

A

Depth bias

Y

Y

A

Viewport

Y

A

Fill mode

A

Filtering

‘ Shader program ’

‘ Uniform parameters

Render target textures

Depth-stencil texture

Output merger
stencil test
depth test

blending

Depth-stencil state ]

Blending state ]
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GPU pipeline input
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* vertex buffer ololololol0l0l0l0/0l0)0

i indexbuffer OO OO OO,

* rajzolasi allapot
— egyes pipeline-elemek mikodési beallitasai
— programozhato elemek shader programijai

* erb6forrasok — globalis memaériaban adatok
— globalis (uniform) valtozok

— texturak — csak olvashatd
— adatbufferek
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GPU pipeline output ‘,‘,
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— render target
* frame buffer
* textura

e stb...



Minimalis GPU pipeline
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textdra
cache

TS

A

globalis eszk6zmemoria

konstansok

adatbuffer

textura




Minimalis rajzolasi allapot
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A pipeline vezeérlése
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* erOforrasok allokalasa
— vertex buffer, index buffer, texturak

* rajzolasi allapot beallitasa
— ..., culling, blending, ...

* shader programok, uniform valtozék
— HLSL forras alapjan

* mikodés inditasa

— draw call



Direct3D API - device
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* eszkodz [device]
— a grafikus kartya memoriajanak absztrakcioja
— er6forrasok kezelésére szolgalo felllet
— ID3D11Device interface

ID3D11Device™ device;



Direct3D API - context
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* kontextus [context]
— a pipelineelemek allapotanak absztrakcioja
— rajzolasi allapot beallitasara, rajzolasra szolgald
felilet
— alapvetben egy van belble egy devicehoz

* immediate context
» deferred context tobbszalu mikodéshez jo

— ID3D11DeviceContext interface

ID3D11DeviceContext™ context;
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* DirectX utility toolkit
— olyan mint az OpenGLhez a GLUT
— oprendszer funkcidk elrejtése (ablaknyitas pl.)
— sokkal tébbet tud
— ezért bonyolultabb

* de a magja ugyanaz
— altalunk irt callback fliggvények regisztralasa
— vezeérlés atadasa

— eseményekkor meghivja a mi callback
fuggvényeinket



Eszk6z-események ,,

e |étrejott [CreateDevice]
— program indulasakor

* Uj ablak [ResizedSwapChain]

— indulaskor, Uj oprendszer-osszerendeléskor (pl.
atméretezés utan)

* régi ablak eltlnik [ReleasingSwapChain]

— hiba esetén, az oprendszer-fellilet valtozasakor (pl.
atméretezéskor)

* megszlint [DestroyDevice]



Eroforras-gazdalkodas ,,
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e create, resized

— |létrehozas

* destroy, releasing
— felszabaditas

* tipusok
— vertex, index buffer ID3D11Buffer
— textura ID3D11Texture2D

e cube texture, 3D texture
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e ezeket is a device metddusaivla hozzuk létre
és a context metodusaival valasztjuk ki

* input layout ID3D11InputLayout
— VB elemek és VS inputok 0sszrendelése

e vertex shader ID3D11VertexShader
— program

* pixel shader ID3D11PixelShader
— program

* RasterizerState, BlendState, DepthStencilState



Er6forras-kezelési modok (usage)

* immutable
— létrehozaskor inicializalhatd, utana csak olvashato

* dynamic
— ratolthetlnk Uj adatot akar minden frameben

 default

— nem tolthetlink ra, de szerepelhet a pipelineban
mint kimenet (pl. render-to-texture)

* staging

— CPU memodriaban van, atmasolhato bele egy
default er6forras tartalma ha olvasni akarjuk



Melyik usage mikor kell?
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* immutable
— betoltott, fix dolgok, modellek, texturak
* dynamic
— mozgo dolgok, részecskerendszerek
e default
— GPU outputként is szerepld elemek
* staging
— vészhelyzetben
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e vertex buffer

— pipeline bemenet

e index buffer

— pipeline bemenet

e shader resource
— shader olvashat beldle

* render target
— kép kerulhet bele



Vertex buffer |étrehozasa ‘.‘.
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D3D11 BUFFER DESC desc;

desc.Usage = D3Dll USAGE IMMUTABLE;
desc.BindFlags = D3D11 BIND VERTEX BUFFER;
desc.ByteWidth = sizeof (D3DXVECTOR3) * 3;
desc.StructureByteStride = sizeof (D3DXVECTORS3) ;

| e —

D3DXVECTOR3 vertexPositionArray[3] = {
D3DXVECTOR3 (0, 0, 0.5),
D3DXVECTOR3(0, 1, 0.5),
D3DXVECTOR3 (1, 0, 0.5) 1};

D3D11 SUBRESOURCE DATA initData;

initData.pSysMem = vertexPositionArray;

pd3dDevice->CreateBuffer (
&desc, &initData, &vertexBuffer)
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Vertex Shader létrehozasa ,,
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const char* vertexShaderCode =
"float4 vsIdle(floatd4 pos :POSITION )
:SV_Position {return pos;}";

ID3DBlob* vertexShaderByteCode;

D3DX11lCompileFromMemory (vertexShaderCode,
strlen (vertexShaderCode) , NULL, NULL, NULL,
"vsIdle", "vs 5 0", 0, O, NULL,
&vertexShaderByteCode, NULL, NULL) ;

pd3dDevice->CreateVertexShader (

vertexShaderByteCode->GetBufferPointer (),
vertexShaderByteCode->GetBufferSize () , NULL,
&vertexShader) ;



Input layout |étrehozasa
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D3D11 INPUT ELEMENT DESC positionElement;
positionElement.AlignedByteOffset = 0;

positionElement.Format =
DXGI_ FORMAT R32G32B32 FLOAT;

positionElement.InputSlot = 0O;

positionElement.InputSlotClass =
D3D11l INPUT PER VERTEX DATA;

positionElement.SemanticName = "POSITION";

positionElement.SemanticIndex = O;

pd3dDevice->CreateInputLayout (
&positionElement, 1,
vertexShaderByteCode->GetBufferPointer (),
vertexShaderByteCode->GetBufferSize (),
&inputlLayout) ;
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Eroforrasok felszabaditasa

e COM objektumok
 referenciaszamlalt
e createValami noveli a referenciszamlalot

* haveégeztink vele
— valami->Release();
— csokkenti a referenciaszamlalot
— ha mashol sem kell mar fel lesz szabaditva



Rajzolas
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* OnFrameRender esemény
e context metdodusainak hivasaval

* be kell allitani
— render target
— render state
— shaderek, uniform paraméterek
— texturak
— vertex, index buffer

e draw call
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ekkorat kell

° y 4
|épni a kovetkezb
Ra.l ZO I a S / vertexhez
unsigned int stride = sizeof (D3DXVECTORS3) ;
unsigned int offset = 0; < innen kezdve

context->IASetVertexBuffers (0, 1, 1db VB
&vertexBuffer, &stride, &offset);

context->IASetPrimitiveTopology (
D3D11 PRIMITIVE TOPOLOGY TRIANGLELIST) ;

context->IASetInputLayout (1nputLayout) ;

elemek
értelmezése

context->VSSetShader (vertexShader, NULL, O);
context->PSSetShader (pixelShader, NULL, O0);

/ ennyi vertexet

context->Draw (3, 0)¢ innen kezdve




