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Drawing

Vertex buffer/Index buffer
Vertex buffer와 Index buffer 생성
Vertex buffer와 Index buffer 메모리에접근하기
Vertex buffer와 Index buffer에대한정보얻기

Render State
Drawing 준비

Vertex buffer를이용한 drawing
Vertex buffer와 index buffer를이용한 drawing
Example

D3DX 기하물체 (geometry object)
예제 –삼각형, 입방체, 주전자, D3DXCreate*

Vertex Buffer / Index Buffer 생성

Vertex buffer, Index buffer
Vertex data와 index data를보관하는연속적인memory 덩어리
Buffer를 video memory에저장할수있어서빠른 rendering이
가능

IDirect3DVertexBuffer9, IDirect3DIndexBuffer9
Vertex buffer생성

HRESULT IDirect3DDevice9::CreateVertexBuffer(
UINT Length, // buffer size in bytes – n*sizeof(Vertex)
DWORD Usage, // usage – 0 indicates no usage value D3DUSAGE_XXX
DWORD FVF, // combination of D3DFVF
D3DPOOL Pool, // member of D3DPOOL enum type
IDirect3DVertexBuffer9 **ppVertexBuffer, // created vertex buffer
HANDEL *pSharedHandle // set this to NULL

);

Vertex Buffer / Index Buffer 생성

Index buffer 생성

HRESULT IDirect3DDevice9::CreateIndexBuffer(
UINT Length, // buffer size in bytes
DWORD Usage, // usage value D3DUSAGE_XXX
DWORD Format, // D3DFORMAT enum type – D3DFMT_INDEX16/32
D3DPOOL Pool, // member of D3DPOOL enum type
IDirect3DIndexBuffer9 **ppIndexBuffer, // created index buffer
HANDEL *pSharedHandle // set this to NULL

);



Vertex Buffer / Index Buffer 생성

D3DUSAGE constants
D3DUSAGE_DYNAMIC: dynamic buffer를생성함. Default는
지정하지않을시 static임.

Static buffer는 video memory(접근속도가느림)에보관됨. 자주
바뀌지않는데이터의경우에유리함

Dynamic buffer는 AGP memory(빠른속도로갱신이가능함)에
보관됨. Video memory로전송해야하므로갱신이없는경우에는
static buffer 보다느리나, 자주갱신하는경우 (즉, 매프레임마다
기하정보를갱신해야하는경우)에는 dynamic buffer가빠름.

D3DUSAGE_WITEONLY
Buffer에write만수행할것임을지정함. 이 flag가설정된 buffer에
read를시도하면오류가발생함.

Other flags

Vertex Buffer / Index Buffer 생성

예: Vertex형의 vertex 8개를보관할만큼의 static vertex 
buffer를생성

IDirect3DVertexBuffer9* _vb;
_device->CreateVertexBuffer( 8*sizeof(Vertex),

0, // usage
D3DFVF_XYZ,
D3DPOOL_MANAGED,
&_vb, 0);

예: 36개의 16-bit index를보관할만큼의 dynamic index 
buffer를생성

IDirect3DIndexBuffer9* _ib;
_device->CreateIndexBuffer( 36*sizeof(WORD),

D3DUSAGE_DYNAMIC|D3DUSAGE_WRITEONLY,
D3DFMT_INDEX16,
D3DPOOL_MANAGED,
&_ib, 0);

Vertex Buffer / Index Buffer 접근
Buffer 접근
1. Lock method를사용하여 buffer pointer를얻음
2. 읽기및쓰기 (D3DUSAGE_WRITEONLY경우읽기불가)
3. 사용이끝난후에는반드시 Unlock method를이용해 buffer의잠금을
해제

HRESULT IDirect3DVertexBuffer9::Lock(
UINT OffsetToLock, // offset into the vertex data to lock (in bytes)
UINT SizeToLock, // size of the vertex data to lock (in bytes)
VOID **ppbData, // pointer to memory buffer of vertex data
DWORD Flags // flags for the type of lock to perform, 0 또는 D3DLOCK_XXX

);
HRESULT IDirect3DIndexBuffer9::Lock(

UINT OffsetToLock, // offset into the index data to lock (in bytes)
UINT SizeToLock, // size of the index data to lock (in bytes)
VOID **ppbData, // pointer to memory buffer of index data
DWORD Flags // flags for the type of lock to perform

);

전체 buffer를 lock하려면 OffsetToLock = SizeToLock = 0으로하면 index buffer를 lock함

Vertex Buffer / Index Buffer 접근

D3DLOCK constants
D3DLOCK_DISCARD

dynamic buffer에만사용가능. HW에게이전 buffer를버리라고
지시함. 새로할당된 buffer에접근하면서동시에버려진 buffer에서
rendering을수행함. HW 지연을막음.

D3DLOCK_NOOVERWRITE
Dynamic buffer에만사용가능. Buffer에 data를추가하는작업만
가능함. 현재 rendering 중인memory에 overwirte할수없음. 새
data를추가하면서동시에 rendering할수있음.

D3DLOCK_READONLY
Buffer를 read-only로지정. 약간의내부최적화를가능하게함.

Vertex *vertices;
_vb->Lock(0, 0, (void**)&vertices, 0); // lock entire buffer
vertices[0] = Vertex(-1.0, 0.0, 2.0);
vertices[0] = Vertex(0.0, 1.0, 2.0);
vertices[0] = Vertex(1.0, 0.0, 2.0);
_vb->Unlock(); // unlock



Vertex Buffer / Index Buffer 정보얻기

Vertex buffer/Index buffer 정보얻기
D3DVERTEXBUFFER_DESC vbDescription;
_vertexBuffer->GetDesc(&vbDescription); //retrieve description

D3DINDEXBUFFER_DESC ibDescription;
_indexBuffer->GetDesc(&ibDescription); //retrieve description

D3DVERTEXBUFFER_DESC 구조체
typedef struct _D3DVERTEXBUFFER_DESC {

D3DFORMAT Format; // describe the surface format of buffer
D3DRESOURCETYPE Type; // identify this resource is a vertex buffer
DWORD Usage; // combination of D3DUSAGE flags
D3DPOOL Pool; // the class of memory allocated for the buffer
UNIT Size; // size of vertex buffer (in bytes)
DWORD FVF; // describe vertex format of the vertices

} D3DVERTEXBUFFER_DESC;

Vertex Buffer / Index Buffer 정보얻기

D3DINDEXBUFFER_DESC 구조체

typedef struct _D3DINDEXBUFFER_DESC {
D3DFORMAT Format; // describe the surface format of buffer
D3DRESOURCETYPE Type; // identify this resource is a index buffer
DWORD Usage; // usage
D3DPOOL Pool; // the class of memory
UNIT Size; // size of index buffer (in bytes)

} D3DINDEXBUFFER_DESC;

Render State

Render state
Default모드값으로동작함
Default가아닌다른값으로바꿀경우 SetRenderState을호출

HRESULT IDirect3DDevice9::SetRenderState(
D3DRENDERSTATETYPE State, // device state variable to be modified
DWORD Value // New value for the device render state to be set

);

D3DRENDERSTATETYPE
Enum of many state variables about 100
예: State가 D3DRS_SHADEMODE이면 Value는
D3DSHADEMODE enum형의멤버를주어야함.

// 물체를 wireframe으로 rendering하고자할때
_device->SetRenderState(D3DRS_FILLMODE, D3DFILL_WIREFRAME);

Drawing 준비

Vertex buffer/ Index buffer를만든후내용물을
rendering할마지막준비
1. SetStreamSource를사용하여 Stream source 지정

Stream source를 vertex buffer와연결하여 buffer의기하정보를
rendering pipeline으로보낼수있도록함.

HRESULT IDirect3DDevice9::SetStreamSource(
UINT StreamNumber, // vertex buffer를연결할 stream 소스번호지정
IDirect3DVertexBuffer9 *pStreamData, // 명시한 data stream과

// bind할 vertex buffer
UINT OffsetInBytes, // vertex buffer에서의시작위치 (in bytes)
UNIT Stride // vertex buffer애의각요소의 byte 수

);

_device->SetStreamSource(0, vb, 0, sizeof(Vertex));



Drawing 준비
2. SetFVF를사용하여 Vertex format 지정

이후의 drawing에서이용될 vertex format을지정함.

_device->SetFVF(D3DFVF_XYZ | D3DFVF_DIFFUSE | D3DFVF_TEX1);

3. SetIndices를사용하여 Index buffer 지정
이후의 drawing에서이용될 index buffer을지정함.
한번에하나의 index buffer만이용할수있음. 다른 index buffer를
가진물체를그리기위해서는 index buffer를전환하여야함.

_device->SetIndices(_ib);

Vertex Buffer를이용한Drawing

DrawPrimitive를사용하여 index정보를이용하지않고
primitive를 drawing.

HRESULT IDirect3DDevice9::DrawPrimitive(
D3DPRIMITIVETYPE PrimitiveType,// rendering할 primitive type
UINT StartVertex, // vertex buffer 의첫번째 index
UINT PrimitiveCount // rendering할 primivites수
// 한번호출시마다가능한최대개수는 D3DCAPS9.MaxPrimitiveCount임

);

// 4개의삼각형을그림
_device->DrawPrimitives(D3DPT_TRIANGLELIST, 0, 4);

Vertex/Index Buffer를이용한Drawing

DrawIndexedPrimitive를사용하여 primitive를 drawing

HRESULT IDirect3DDevice9::DrawIndexedPrimitive(
D3DPRIMITIVETYPE PrimitiveType, // rendering할 primitive type
INT BaseVertexIndex, // vertex buffer에서첫번째 vertex의 offset
UINT MinIndex, // 이번호출에이용될 vertex들의최소 vertex index
UINT NumVertices, // 이번호출에이용될 vertex들의수
UINT StartIndex, // vertex buffer를접근하는 index buffer에서첫번째 index
UINT PrimitiveCount // rendering할 primivites수

);

//MinIndex와 index stream에대한모든 index들은 BaseVertexIndex에상대적임
//MinIndex와NumVertices는사용될 vertex index들의범위를명시함

_device->DrawIndexedPrimitive(D3DPT_TRIANGLELIST, 0, 0, 8, 0, 12);

Drawing Example

Eg.1: 2개의삼각형을 index를사용하지않고 drawing

DrawPrimitive(D3DPT_TRIANGLELIST, 0, 2);
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Drawing Example

Eg.2: 2개의삼각형을 index를사용해서 drawing

DrawIndexedPrimitive(D3DPT_TRIANGLELIST, 0, 0, 4, 0, 2);
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Drawing Example

Eg.3: 1개의삼각형(즉, 두번째것)을 index를사용해서
drawing

DrawIndexedPrimitive(D3DPT_TRIANGLELIST, 0, 0, 4, 3, 1);
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Drawing Example

Eg.4: Offset indexing을사용해서 1개의삼각형을 drawing
일반적으로 BaseVertexIndex를 0으로지정함. 
그러나 vertex data의구조는알지만 data가놓여질위치를아직모를
경우, 또는동일구조의 vertex data가 vertex buffer에여러번
놓여있는경우이를하나의 index buffer로그릴경우유용함.

DrawIndexedPrimitive(D3DPT_TRIANGLELIST, 50, 0, 4, 3, 1);
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BeginScene / EndScene

모든 drawing method들은
IDirect3DDevice9::BeginScene과
IDirect3DDevice9::EndScene 내부에포함되어야함.
_device->BeginScene();
…
_device->DrawPrimitive( … );
…
_device->EndScene();

새로운 BeginScene은다른 BeginScene/EndScene안에불릴수없음.
IDirect3DDevice9::Present 또는 IDirect3DSwapChain9::Present가
불려질때적어도하나의 BeginScene/EndScene이존재해야함.
EndScene이 Present전에불려야함.



D3DX Geometry

기하자료를간편하게구성하도록하기위해
6가지간단한물체의mesh data를생성하는method를제공
D3DXCreateBox, D3DXCreateSphere, D3DXCreateCylinder, 
D3DXCreateTeapot, D3DXCreatePolygon, D3DXCreateTorus

HRESULT WINAPI D3DXCreateTeapot(
LPDIRECT3DDEVICE9 pDevice,
LPD3DXMESH **ppMesh, // output here
LPD3DXBUFFER **ppAdjacency

// array of three DWORDs per face
// that specify the three neighbors for each face
// NULL can be specified

);
ID3DXMesh* mesh = 0;
D3DXCreateTeapot(_device, &mesh, 0);

D3DX Geometry

Mesh data의drawing은 ID3DXMesh::DrawSubset을
호출

Mesh의 subset을지정해야함
D3DXCreate* 함수로생성된mesh는 1개의 subset만을가짐.

_device->BeginScene();
mesh->DrawSubset(0);
_device->EndScene();

Mesh 이용이끝난뒤에는이를해제해주어야함.
mesh->Release();
mesh = 0;

Examples

Triangle – wireframe 삼각형을그림
Vertex buffer, render state, drawing commands

Cube –돌고있는wireframe 입방체를그림
Vertex buffer, index buffer, world transformation, view 
transformation, render states, drawing commands

Teapot – wireframe 주전자를그림
D3DXCreateTeapot 함수사용, ID3DXMesh::DrawSubset 방법

D3DXCreate – wireframe D3DX shape들을그림. 
카메라가장면위를자유롭게움직임.

D3DXCreate* 함수사용, 복잡한 transformation, camera 
movement

Triangle



Triangle Triangle

Triangle Cube
In Setup() – create vertex/index buffer



Cube
In Setup() – define vertex

Cube
In Setup() – define indices

Cube
In Setup() – define camera & projection matrix

Cube

In Display() – rotation matrix for cube spinning
& draw cube



Teapot Teapot

D3DXCreate D3DXCreate




