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Vertex Buffer / Index Buffer AJ /3

O Vertex buffer, Index buffer
= Vertex data$} index dataZ 2 #3}= 9144 2l memory ]
= Buffer& video memory®l #1743 5 21o] 4] - rendering©]
7V
m IDirect3DVertexBuffer9, IDirect3DIndexBuffer9
O Vertex buffer A4

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 A3

o Index buffer A3 43

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 AJ 4

o D3DUSAGE constants

= D3DUSAGE_ DYNAMIC dynamic buffer& 4§73 3. Default™
A7 8kA] 2 Al staticd

Static buffer+= video memory( T &7 =9l HgE
Hh# A = wlo]§ o] A-9-oll el g
Dynamic bufferi= AGP memory (M2 £ 52 7)1 0] 753
E A, Video memory E A F 3| oF st 22 7§21 0] gle 7 -0l =
static buffer 2.t} =1}, X}—r 788 A (5, v = Eﬂ Amjrk
7184 B2 784l &l of shi= 7)ol = dynamic buffer”} W

= D3DUSAGE_WITEONLY
Bufferell writeW )8 A&
readZ A Lshd e {7 A el

m Other flags

A

g%L

A 74 3}, o] flag7} A ¥ bufferell

Vertex Buffer / Index Buffer A3/

O of]: Vertex® 2] vertex 87| & E. 3 vhF 9] static vertex
bufferE 4373
IDirect3DVertexBuffer9* _vb;
_device->CreateVertexBuffer( 8*sizeof(Vertex),
0, // usage
D3DFVF_XYZ,
D3DPOOL_MANAGED,
&_vb, 0);
o f: 3670 ¢] 16-bit indexE E.#% 7F 9] dynamic index
bufferE 4373
IDirect3DIndexBuffer9* _ib;
_device->CreatelndexBuffer( 36*sizeof( WORD),
D3DUSAGE_DYNAMIC | D3DUSAGE_WRITEONLY,
D3DFMT_INDEX16,
D3DPOOL_MANAGED,
&._ib, 0);

Vertex Buffer / Index Buffer 3

O Buffer <
1. Lock method & A}-8-3}9 buffer pointers <&
917] 2 7] (D3DUSAGE_WRITEONLY 7 $- 21 7] &7}
/\}5%]0] £t $of = W= A] Unlock method & ©] &3l buffere] 352
SH A

[SSIN )

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 5= D3DLOCK_XXX
)i
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
)i
A A bufferE locks}2] ¥ OffsetToLock = SizeToLock = 022 5} index bufferS lock

Vertex Buffer / Index Buffer 3

o D3DLOCK constants

= D3DLOCK_DISCARD

dynamic bufferell ¥k AL-8-7}5. HWoll Al ©] A buffers H 2] 2}aL
A Al gk Al 2 & E bufferdl] A L8FH A 5 Aol W& 2 bufferol] A

rendering & 3§ HW A 18 23,

= D3DLOCK_NOOVERWRITE
Dynamic bufferoll ¥t A}4-7}5. Bufferoll datas '}7]- % Z—, ‘?j ks
715 gk, 54 Al rendering % <! memory®ll overwirte® 5= §l 5. Al
datas 7}l A 5 Aol rendering® 5~ 3+

= D3DLOCK_READONLY
BufferE read-only = A 4. oF7he] W5 H A st& 71535 3

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 3 X. &7|

Vertex Buffer / Index Buffer 3 X. & 7|

O Vertex buffer/Index buffer % 2 A 7]
D3DVERTEXBUFFER_DESC vbDescription;
_vertexBuffer->GetDesc(&vbDescription); / /retrieve description

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

0 D3DVERTEXBUFFER_DESC -3 4]
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 FVE; // describe vertex format of the vertices

} DSDVERTEXBUFFER_DESC;

o D3DINDEXBUFFER_DESC %

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

Drawing 8]

O Render state
» Default = {fo 2 523t
s Default’} o} T & 7k o 2 ul& 7 9- SetRenderState S 35
HRESULT IDirect3DDevice9::SetRenderState(

D3DRENDERSTATETYPE State, // device state variable to be modified
DWORD Value // New value for the device render state to be set

0 D3DRENDERSTATETYPE
= Enum of many state variables about 100

m 9): State’} D3DRS_SHADEMODE®| ™ Value:
D3DSHADEMODE enum® ¢] 8] & Fo]of 3},

// EAE wireframe . = rendering3t a2} & )
_device->SetRenderState(D3DRS_FILLMODE, D3DFILL._WIREFRAME);

O Vertex buffer/ Index bufferS 7HE 3 -85S
rendering &t WFA| 2} =H]
1. SetStreamSourceE A& 38} Stream source A| 4

Stream sourceZ vertex buffer®} 43} bufferd] 7|3t HE
rendering pipeline & = 2.9 4= QI =5 &

HRESULT IDirect3DDevice9::SetStreamSource(
UINT StreamNumber, // vertex bufferE A3 Z & stream &4 1S5 X[ &
IDirect3DVertexBuffer9 *pStreamData, // & Al 8t data stream 1t
// bind& vertex buffer
UINT OffsetInBytes, // vertex buffer0il A2 Al%f 21Xl (in bytes)
UNIT Stride // vertex bufferOi 2| 2f 2 42| byte ==

)

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




Drawing TH]

Vertex Bufferg ©]-83 Drawing

2. SetFVFZ Al-83}9] Vertex format 2| 4
0] %-9] drawing®ll 4] ©]-§-2 vertex format= #| 74 3.

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

3. Setlndices& A}-&3}4] Index buffer A %
0] %-9] drawing®ll 4 ©]-§-2 index buffer< #] &
3k Mo 3}1}2] index bufferit o] &3 4= 21 & UhE index buffers
742 EAE 28]7] 9814 = index bufferE % 33} of 3

_device->SetIndices(_ib);

O DrawPrimitiveS AF-83}¢] indexd HE o] &34 &1
primitive= drawing.

HRESULT IDirect3DDevice9::DrawPrimitive(
D3DPRIMITIVETYPE PrimitiveType,// rendering3} primitive type
UINT StartVertex, // vertex buffer 2] 3 A index
UINT PrimitiveCount // rendering® primivites
// ¥ && Alvit} 7HE 3k o) 79 D3DCAPS9.MaxPrimitiveCount %
)i

/] e e S a9
_device->DrawPrimitives(D3DPT_TRIANGLELIST, 0, 4);

Vertex/Index Bufferg ©]-&3% Drawing

Drawing Example

0 DrawlndexedPrimitiveE AF-&-3}] primitiveE drawing

HRESULT IDirect3DDevice9::DrawIndexedPrimitive(
D3DPRIMITIVETYPE PrimitiveType, // rendering® primitive type
INT BaseVertexIndex, // vertex bufferol] 4] 31 | vertex2] offset
UINT MinIndex, // °1¥ ZZol o] 82 vertexE 2] 34 vertex index
UINT NumVertices, // ¢ ZZol| o] 84 vertex5 9]
UINT StartIndex, // vertex bufferE 73} index bufferol]| 4] 21 A index
UINT PrimitiveCount // rendering® primivites

)

//MinIndex$} index stream®l| T $+ 2. & indexE -2 BaseVertexIndex®ll 73t 4 ¢]
//MinIndex®} NumVerticesi= A}-8-2 vertex indexE 2] ¥ ¢ & ¥ A

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

o Eg.1:271¢] 278 & indexE AF&-3H4] %3l drawing

Vertex buffer
0|(1,-1) | StartVertex=0
triangle0 1](-1,1)
e (A 2((1,1)
3
4

(-1, 1) (1, 1)

trianglel 1,-1)
(-1,-1)

51,1 |

PrimitiveCount=2

(-1,-1) (1)

DrawPrimitive(D3DPT_TRIANGLELIST, 0, 2);




Drawing Example

Drawing Example

0 Eg.2:2719] 41713 & index& AH&-3l| 4] drawing
(L1

1, 1) Index buffer Vertex buffer
triangle0 Startindex=0 0|0 (-1,-1) BaseVertexIndex=0
e e 111 1,1 MinIndex=0
trianglel 202 1, 1)
(-1,-1) 1,-1) 313 1,-1)
410
52

PrimitiveCount=2

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

o Eg3: 1709 A& (=, + WA 2) & indexE AH&-al A

drawing
Index buffer Vertex buffer
(-1, 1) (1,1) 0lo (-1, -1) BaseVertexIndex=0
triangle0 1)1 (L1 Minfndex=0
® 2|2 1,1)
trianglel Startindex=3 3 | 3 1, -1)
410
(-1,-1) 1 -1) 5

PrimitiveCount=1

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

Drawing Example

BeginScene / EndScene

O Eg.4: Offset indexing= AH&-31 4 171 9] 213 &
m Uut# o 7 BaseVertexIndexZ 008 #| A 3},

drawing

m 18} vertex data®] 3= IR Tk data’l T A YA = o}2 BE
A5, B 54U 29 vertex data’} vertex bufferel] o] & ¥
FAAE 45 o) & st index buffer® 18 749 f&3.

Index buffer Vertex buffer

50| (-1, -1) |BaseVertexIndex=50

(-1L1) 1,1) 0[0
triangle0 L
o e 2(92 51| (-1,1) MinIndex=0
trianglel StartIndex=3 3 | 3 52| (1,1)
410 53| (1,-1)
1 - (1,-1) -
(-1,-1) 52

PrimitiveCount=1
DrawIndexedPrimitive(D3DPT_TRIANGLELIST, 50, 0, 4, 3, 1);

0 A+ drawing method &5
[Direct3DDevice9::BeginScene 7}
IDirect3DDevice9::EndScene W] F-of] 3} 5] o] of &,

_device->BeginScene();

._.(.ievice->DrawPrimitive( )

:(;1evice—>EndScene();
m A]2-¢ BeginScene U} BeginScene/EndScene ¢toll £ 4= §l5-.
» IDirect3DDevice9::Present %= IDirect3DSwapChain9::Present”}

£ 4 o Aol %E &}1}e] BeginScene/EndScene©] <4l 3l oF 3.
=  EndScene©] Present ol & of gt




D3DX Geometry

715 ARE A FAHES 317 949

» 67FA] 3PS & ©] mesh data® A4 31 method & A1

= D3DXCreateBox, D3DXCreateSphere, D3DXCreateCylinder,
D3DXCreateTeapot, D3DXCreatePolygon, D3DXCreateTorus

HRESULT WINAPI D3DXCreateTeapot(
LPDIRECT3DDEVICEY pDevice,
LPD3DXMESH **ppMesh, // output here
LPD3DXBUFFER **ppAdjacency
// array of three DWORDs per face
// that specify the three neighbors for each face

D3DX Geometry

O Mesh data®]drawing-2 ID3DXMesh::DrawSubset-<-
3=
= Mesh®] subsetS #| A 3l oF
= D3DXCreate* 3t 2 A4 © mesh= 171 9] subset?=- 713
_device->BeginScene();
mesh->DrawSubset(0);
_device->EndScene();

0 Mesh o]&o] £t Holli= o] & A8 Fo]of g

mesh->Release();

// NULL can be specified mesh = 0;
)
ID3DXMesh* mesh = 0;
D3DXCreateTeapot(_device, &mesh, 0);
Examples Triangle

O Triangle - wireframe 22t 3 & 719
m Vertex buffer, render state, drawmg commands
0 Cube - =11 ¢+ wireframe WA S 19

m Vertex buffer, index buffer, world transformation, view
transformation, render states, drawing commands

O Teapot - wireframe = 2}& 19
» D3DXCreateTeapot &< AF-§-, ID3ADXMesh::DrawSubset *
o0 D3DXCreate - wireframe D3DX shapes < ~1H.
Zhe k7 4 915 AHEA 2 .

» D3DXCreate* &~ A8, -3¢} transformation, camera
movement

Finclude “d3adUtility.h”

i

/¢ Globals

I

1Directdbbeviceds Device = 0;

const int Width = 640:
const int Height = 480:

IDirect30VertexBufferds Triangle = 0; // vertex buffer to store
A/ our triangle data.

;p/’ Classes and Structures
I
struct Yertex
vertex( )}
:fertex(fluﬂt %, float v, float z)

_Ho= R Ly = 2 =2
}

float _=, ¥, -2:
static const DWORD FYF:

b
const OWORD Vertex::FVYF = D30OFVYF_XVZ;




Triangle

Triangle

bool Setupl )

{
I
/4 Create the vertex buffer
I

Device->Create¥ertexBuffer(
3 + sizeof(Yertex), // size in bytes
DI0DUSAGE_WRITEONLY, // flags
Yertex: :FVF, /7 wvertex format
D30PO0L _MANAGED, /4 managed memory pool
&Triangle, 4/ return create vertex buffer
H 4/ not used - set to

I
J/Fill the buffers with the trianale data.
I

Yertex+ vertices;
Triangle->Lock(D, 0, (void++)&vertices, 0);

vertices[0] = Yertex(-1.0f, 0.0f, 2.0f);
vertices[1] = Yertex( 0.0f, 1.0f, 2.0f):
vertices[2] = vertex( 1.0f, 0.0f, 2.0f):
Triangle->Unlock( )

I
/7 Set the projection matrix.
I

D3DKMATRIK proj.

D3DKMatrixPerspect iveFovLH(
&proj, /4 result
03DK_P| + 0.5F, /490 - degrees
(float Width / (float)Height, // aspect ratio
1.0F, /4 near plane
1000, 0F A4 far plane

Device-=SetTransform{ D30TS_PROJECTION, &proj )

I
/7 Set wireframe mode render state.
I

Device-=SetRenderState( D3DRS_FILLMODE, O30FILL_WIREFRAHE):

return true;

void Cleanup( )

d3d: 'Releases<|Direct30VertexBufferd+=(Triangle}:

bool Display(float tineDelta)
i

if( Dewice )

i

Devwice->Clear(0, 0, D3DCLEAR_TARGET | D3DCLEAR_ZBUFFER, OxfFFFFFFF, 1.0f, O}
Device-»BeginScenel )

Device-=SetStreansource(0, Triangle, 0, sizeof(VYertex)l
Device-=SetFYF{Yertex: (FVF )

/7 Draw one trianale,
Device-=0rawPrimitive(D3DFT_TRIANGLELIST, 0, 1)

Device-=EndScene( )
Device->Present(0, 0, 0, 0}

return true;

i
A4 UndProc
LRESULT CALLEACK did::WndProcCHWHD hwnd, UINT mss, WPARAM wParam, LPARAM |Faran)
i
switehl msg )
¢
case WM_DESTROY:
tiPostQuitMessage(0);
break:
case WH_KEYDOWN:
if( wParam == YK_ESCAPE )
t:DestroyWindaw( hwnd )
break:

return i:0eflindowProcihwnd, mwsg, wParam, IParam}

Triangle

Cube

int WINAPT WinMain{HINSTANCE hinstance,
HIMETANCE previnstance,
PSTR cmdLine,
int shownd)

if(!1d3d:: InitD30ihinstance,
Width, Height, true, D3DOEYTYPE_HAL, &Devicel)

{
‘iMessageBox(0, “InitD30() - FAILED®, 0, 0)%
return 0;

}

ifl!Setupl })

{
i iMessageBox{0, “Setupi) - FAILED", 0, O}
return 0;

d3d: Entertsaloop( Display 1t

Cleanupl }i

Device-»Releasel )

return 0;

}

In Setup() - create vertex/index buffer

bool Setupf)
{

i
#¢ Create vertex and index uffers.
A

Device-=CreateVertexBuffer(
8 + sizeof(Vertex),
D30USAGE_WRITEOMLY,
Vertex: [FYF,
D30PD0L_MANAGED,

[ H

Device->CGreatelndexBuf fer(
36 * sizeof(WORDY,
D30USAGE_WRITEOMLY,
D30FMT_INDEX1G,
D30POOL_MANAGED,

EIB,
03




Cube

In Setup() - define vertex

A4 Fill the buffers with the cube data.
i

Cube

In Setup() - define indices
A define the trianales of the cube:
WORD+ indices = 0:
1B->Lock({0, 0, (void++)&indices, 0}

A4 front side

) indicesl0] = 0: indices[1] = 1; indices[2] =2
/4 define unigue vertices:| indices[3] = 0; indices[4] = 2; indices(5] =&
Vertex+ vertices:
¥B->Lock(0, 0, (woid++)avertices, O} /4 back side
7 vertices of & unit cune indices|8] = d4: indices[7] = 6 indices[8] =&
e et indices[8] = 4: indices[10] = 7: indices[11] = &
vertices[1] = Yertex(-1.0f, /7 left side
:Z;E:ggi{é} :\\:g“sig :gi indices[12] = 4: indices[13] = 5 indices[14] = 1.
e Vertex(—l‘ﬂf: indices[156] = 4; indices[16] = 1. indices[17] = O
vertices[5] = ¥ertex(-1.0f, A4 right side
vertices[B] - Yertex{ 1.0f, indices[18] = 3; indices[19] = 2; indices[20] =
vertices[7] = Yertex{ 1.0f, indices[21] = 3; indices[22] = 6 indices[23] = 7
YB-=lnlock( ) £ top

indices[24] = 1; indices[25] = & indices[28] = &

indices[27] = 1; indices[28] = B indices[28] = &

A4 bottom

indices[30] = 4 indices[31] = 0 indices[32] = &

indices[33] = 4: indices[34] = 3! indices[35] = 7

1B->Unlock( 1

. . . 3 bool Display(float timeDelta)
In Setup() - define camera & projection matrix T e In Display() - rotation matrix for cube spinning
I {
I & draw cube

A4 Position and aim the camera.
I

D30XVECTORE position(0.0f, 0.0f, -5.0f )
D30XVECTORS target(0.0f, D.0F, O.0F)
D30XVECTORS up(0.0f, 1.0F, 0.0F )

O30XMATRIE Vs

D30Mat rizLookAtLH(&Y, &position, &target, &up)

Device->ZetTransform{ D3OTS_VIEW, &V}

I
A4 Zet the projection matrix,
Er

D30XMATRIX proj:
D30KMatrixPerspect iveFovLH(
&proj,
D30K_P1 + 0.5f, // 90 - degree
(float Width / (float JHeisht.
1.0f,
1000.0f 3
Device->ZetTransform{ D30TS_PROJECTION, &proj):

I

A4 gwitch to wireframe mode.

I

Device->SetRenderStated D3DRS_FILLMODE, D30F ILL_WIREFRAME):

return true;

/f spin the cube!
I
D3DXHATRIN Rx, Ryl

/f rotate 45 dedrees on x-axis
D2DxMatrixRotationx(&Rx, 3.14F / 4.0F )

/¢ incremement y-rotation angle each frame
static float yv = 0.0f:

D3DXMatrixRotat ionY(&Ry, v

v += tinelelta;

// reset angle to zero when angle reaches Z:F|
iF( vy »= 6.28F )
¥ = 0.0f;

/¢ combine - and y-axis rotation transformations.
D3DXHATRIN p = Rx + Ry:

Device->8etTransforni D20TS_WORLD, &p )

I
/f draw the scene:
I

Device->Clear(0, 0, D3OCLEAR_TARGET | D3DCLEAR_ZBUFFER, OxFFFFFFFF, 1.0F, O)
Device->BeginScenel( J;

Device->SetStreamSource(0, ¥B, 0, sizeof{¥ertex))
Device->Set Indices( 1B}
Device->SetFYF(Vertex: (FVF )

7/ Draw cube.
Device->0rawlndexedPrimitive(D30OPT_TRIANGLELIST, 0, 0, 8, 0, 12}

Device->EndScene( );
Device->Fresent(0, 0, 0, 0}

return true:




Teapot

bool Setup()
{
#/ Create the teapot geometry,
s
D30%CreateTeapot{Device, &Teapot. 0);
// Position and aim the camera,
i

D3DXYECTORE position(0.0F, 0.0F, -3.0F )
DI0DXYECTORI target(0.0f, 0.0f, 0.0F )
D3D¥ECTOR2 upi0.0f, 1.0f, 0.0F)

O3DXHATRIK ¥

D3DXMatri=LookatLH( &Y. &position, &target, &upl
Device->SetTransform{ DIDTE_VIEW, &¥);

4/ Set projection matrix,
4

O30DXHATRIK proj:
D3D%Matri=Perspect iveFovLH{
&proj,
D30X_P| + 0.5F, // 90 - degree
(float)Width / (float Heisht,
1.0F,
1000.0F 1
Device-=3etTransform{ D3DTE_PROJECTION, &projl:

I
A/ Switch to wireframe mode.
4

Device->3etRenderstate( D30RS_FILLMODE, D30F ILL_WIREFRAME )

return trues

Teapot

void Cleanup( )

d3d: :Releage=<|D30KMesh+>{ Teapot 1

bool Display(float timeDelta)
if( Device )
{
I
/4 gpin the teapot:
s

O30XMATR X Ry
static float v = 0.0f;
D30KMat rixRotationY{ &Ry, v

y += tinebelta;
Iy == 6.28f)
vy = 0.0f;
Device->SetTransform{ D30TS_WORLD, &Ry )

I
/4 Draw the Scene:
s

Device-»>Clear(D, 0, D3DCLEAR_TARGET | D3DCLEAR_ZBUFFER, OuFFFFFFFF.
Device->BeginScene( 1

/4 Oraw teapot using Oraw3ubset method with 0 as the argument.
Teapot->DrawSubset{0);

Device-»EndScenel )
Device->Present(0, 0, 0, 0N

return true;

1.0f, 0}

D3DXCreate

bool Setupl )

¢
L4
// Create the objects.
4

D30KCreateTeapot(
Device,
&0bjects[0],
0

D30XCreateBoxl
evice,
2,0f, /7 width
2,0f, /7 neight
2,0f, // depth
&Dbjects[ 1],
03

A4 cylinder is built aligned on z-axis
D30XCreateCyl inder(
Device,
1.0f, /7 radius at nesative z end
1.0F, /7 radius at positive z end
3.0f, // lensth of cylinder
10, /7 slices
10, /1 stacks
g0bjects(2],
03

D30XCreateTorus(
Device,
1.0F, /7 inner radius
3.0f, // outer radius
10, /7 sides
10, /7 rings
d0bjects(3],
03

030%CreateSphere
Device,
1.0F, /7 radius
10, /7 slices
10, /7 stacks
0bjects[4],
0l

D3DXCreate

I

A4 Build world matrices - position the objects in world space.
/¢ For exanple, ObjWorldHatrices[1] will position Objects[1] at
A4 (-5, 0, B). Likewise, ObiWorldMatrices[2] will position

£# Objects[2] at (5, 0, &),

I

D3DXMatrixTrans ation(20bjWorlddatrices(0], 0.0F, 0.0F, 0.0F)
D3DXMatrixTranslation(d0bjYoridiatrices[1], -5.0F, 0.0F, 5.0f)
D3DXMatrixTrans ation(&0bjWorldiatrices[2], 5.0f, 0.0F, 5.0F)
D3DKMatrixTranslation(d0bjYoridiatrices[3], -5.0F, 0.0F, -5.0F)
D30XMatrixTrans lation(20bjWoriddatrices[4], 5.0f, 0.0F, -5.0F)

I
/¢ Get the projection matrix.
I

D30XMATRIX praj:
D3D¥MatrixPerspect iveFowLH{

&proj,

D3DX_P| + 0.5F, // 90 - degree

(Float JWidth / (float JHeight,

1.0F,

1000.0F )
Device->SetTransform(D30TS_PROJECTION, &proj )

ﬁ awitch to wireframe mode.
’
Device-=SetRenderState{ D30RS_FILLMODE, D3DF ILL_WIREFRAHE X
return true;
gfmd Cleanupi )

farfint 1 = 0; | <5 i++]
d3d: i Release<|D30XMesh+=(0bjects[i]




bool Display(float timeDelta)
if( Device )
¢

4/ Animate the canera:

/7 The camera will circle around the center of the scene. We use the

// sin and cos functions to generate points on the circle, then scale them

4/ by 10 to Further the radius.In addition the camera will mowe up and down as it circles about the scene.
static float angle = (3.0f + D30X_FI} / 2.0f:

static float cameraHeiaht = 0.0F;

static float cemeraHeightDirection = 5 .0f.

D30XYECTORS position( cosflanale) + 10.0f, cameraHeight, sinflanale) « 10.0f %

// the camera is targetted at the origin of the world
D30XYECTOR? target(0.0F, 0.0f, 0.0F}:

// the worlds up vector
D30XYECTORI up(D.0F, 1.0f, 0.0f )

D3DEMATRIX W2
D30HMat rizLookAtLH( &Y, &position, &target. &upl
Device->SetTransform{ DIOTS_WIEW, &V}

// compute the position for the next frame
angle += timeDelta:
if( angle >= 6.28f }

angle = 0.0f;

// compute the height of the camera For the next frame
caneraHeight += cameraHeightOirection + timeDelta:
if( cameraHeiaht »= 10.0f

cameraHeightDirection = -56.0f;

if( cameraHeight <= -10.0f }
cameraHeightDirection = 5.0f;

/7 Draw the Scene:

Device->Clear(0, 0, D3DCLEAR_TARGET | D3DCLEAR_ZBUFFER, OxfFFFFFFF, 1.0f, O
Device-»BeginScenel )i

Forlint i =0; 0 < 5 i++)

{

// Set the world matrix that positions the object.
Device-=SetTransform{D30TS_WORLD, &0bjWor|dMatrices[i]);

// DOraw the object using the previously set world matrix.
Obiects[i]->DrawSubset(0);
}

Device->EndScenel J;
Device->Present{0, 0, 0, 0);

return true




