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Eddig:

struct Vertex

{

VertexQ{}
Vertex(float x, float y, float z)

{

3
float _X, Yy, _Z;
static const DWORD FVF;

¥

const DWORD Vertex::FVF = D3DFVF_XYZ;

X =X; Y=Y, _Z-=212Z;

exe

exe

Most:

struct ColorVertex

{
ColorVertexQ{}

ColorVertex(float x, float y, float z, D3DCOLOR color)

{
}

float _X, VY, Z;
D3DCOLOR _color;
static const DWORD FVF;

};

const DWORD ColorVertex::FVF=D3DFVF_XYZ | D3DEFVF DIFFUSE;

_x=x,_y=y, z=z, color=color;




| d3dutility.h - bévitések (1)

namespace d3d

{

// szinek

const
const
const
const
const
const
const
const

D3DXCOLOR (
D3DXCOLOR  BLACK(
D3DXCOLOR RED (
D3DXCOLOR GREEN(
D3DXCOLOR BLUE(
D3DXCOLOR (
D3DXCOLOR (
D3DXCOLOR MAGENTA(

D3DCOLOR_XRGB(255, 255, 255)
D3DCOLOR_XRGB( 0, 0, 0)
D3DCOLOR_XRGB(255, 0, 0)
D3DCOLOR_XRGB( 0,255, 0)
D3DCOLOR_XRGB( 0, 0,255)
D3DCOLOR_XRGB(255,255, 0)
D3DCOLOR_XRGB( 0,255,255)
D3DCOLOR_XRGB(255, 0,255)

o o/ o/ o/ N\ N\



cube.cpp — modositasok a keretrendszer fuggvenyeiben (1)

IDirect3DDevice9* Device = 0O;
IDirect3DVertexBuffer9* VB = 0;
IDirect3DIndexBuffer9* 1IB = 0;

IDirect3DDevice9* Device =
IDirect3DVertexBuffer9* VB
IDirect3DIndexBuffer9* IB

bool Setup()

bool Setup()

{

// vertex buffer létrehozasa
Device->CreateVertexBuffer(
8 * sizeof(Vertex),
D3DUSAGE_WRITEONLY,

Vertex: :FVF,
D3DPOOL_MANAGED,

&VB,

0);

// index buffer létrehozasa

// a kocka 8 csucsa
Vertex* vertices;
VB->Lock(0, 0, (void**)&vertices, 0);

vertices[0]=ColorVertex(-1.0f, -1.0f, -1.0F);
vertices[1]=ColorVertex(-1.0f, 1.0f, -1.0f);
vertices[2]=ColorVertex( 1.0f, 1.0f, -1.0f);
vertices[3]=ColorVertex( 1.0f, -1.0f, -1.0f);

vertices[4]=ColorVertex(-1.0f, -1.0f, 1.0f);
vertices[5]=ColorVertex(-1.0f, 1.0f, 1.0f);
vertices[6]=ColorVertex( 1.0f, 1.0f, 1.0f);
vertices[7]=ColorVertex( 1.0f, -1.0f, 1.0f);

VB->Unlock();

// a kocka oldallapjait alkotd
// haromszogek meghatarozasa

{

// vertex buffer létrehozasa
Device->CreateVertexBuffer(
8 * sizeof(ColorVertex),
D3DUSAGE_WRITEONLY,
ColorVertex::FVF,
D3DPOOL_MANAGED,

&VB,

0):
// index buffer létrehozasa (ugyanaz)
// a kocka 8 cstucsa

ColorVertex* vertices;
VB->Lock(0, 0, (void**)&vertices, 0);

vertices[0]=ColorVertex(-1.0f, -1.0F, -1.0Ff, d3d::RED);
vertices[1]=ColorVertex(-1.0f, 1.0F, -1.0F, d3d::GREEN);
vertices[2]=ColorVertex( 1.0f, 1.0F, -1.0f, d3d::BLUE);
vertices[3]=ColorVertex( 1.0f, -1.0F, -1.0F, );
vertices[4]=ColorVertex(-1.0f, -1.0F, 1.0F, );
vertices[5]=ColorVertex(-1.0f, 1.0Ff, 1.0f, d3d::BLUE);
vertices[6]=ColorVertex( 1.0f, 1.0F, 1.0Ff, d3d::GREEN);
vertices[7]=ColorVertex( 1.0f, -1.0F, 1.0Ff, d3d::RED);

VB->Unlock();

// a kocka oldallapjait alkotd
// haromszdégek meghatirozisa (ugyanaz)



cube.cpp — modositasok a keretrendszer fuggvenyeiben (2)

void Cleanup()

void Cleanup() //valtozatlan

{
d3d: :Release<IDirect3DVertexBuffer9*>(VB);

d3d: :Release<IDirect3DIndexBuffer9*> (IB);
}

{
d3d: :Release<IDirect3DVertexBuffer9*>(VB);

d3d: :Release<IDirect3DIndexBuffer9*> (IB);
}

bool Display(float timeDelta)

bool Display(float timeDelta)

{

if( Device )

{

// transzformicids matrixok

// a szintér
Device->Clear(
0, O,
D3DCLEAR_TARGET | D3DCLEAR_ZBUFFER,
OXFFFFFFFF, 1.0F, 0);
Device->BeginScene();
Device->SetStreamSource(
0, VB,
0, sizeof(Vertex));

Device->Setlndices(IB);
Device->SetFVF(Vertex: :FVF);

// kocka kirajzoléasa
Device->DrawlndexedPrimitive(

D3DPT_TRIANGLELIST,

0,

0, 8,

0, 12);
Device->EndScene();
Device->Present(0, 0, 0, 0);

}

return true;

}

{

if( Device )

{

// transzformaciés matrixok (ugyanaz)

// a szintér
Device->Clear(
0, O,
D3DCLEAR_TARGET | D3DCLEAR_ZBUFFER,
OXFFFFFFFF, 1.0F, 0);
Device->BeginScene();
Device->SetStreamSource(
0, VB,
0, sizeof(ColorVertex));

Device->Setlndices(IB);
Device->SetFVF(Vertex: :FVF);

// kocka kirajzoléasa
Device->DrawlndexedPrimitive(

D3DPT_TRIANGLELIST,

0,

0, 8,

0, 12);
Device->EndScene();
Device->Present(0, 0, 0, 0);

}

return true;

}
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I Fényforras reprezentalasa

typedef struct _D3DLIGHT9 {
D3DLIGHTTYPE Type;

D3DCOLORVALUE Diffuse;
D3DCOLORVALUE Specular;
D3DCOLORVALUE Ambient;
D3DVECTOR Position;
D3DVECTOR Direction;

float Range;

float Falloff;

float AttenuationO;
float Attenuationl;
float Attenuation2;

float Theta;
float Phi;

} D3DLIGHTY;

//
//
//
//
//
//
//
//
//
//

//

fényforras tipusa

V]

fényforras altal kibocsatott szért (diffaz) komponensének a szine
fényforras altal kibocsatott tiikrozé (spekularis) komponensének a szine
fényforras altal kibocsatott kornyezeti (ambiens) komponensének a szine

)

a fényforras helyzetvektora

a fényforras iradnyitasa (feltéve, ha iradnyitott tipusu)

az a maximalis tavolsag melyet a fény bejarhat, mieldtt elhalna (<=sqrt(FLT_MAX))
csak reflektorszerd fényforrads esetén haszndlatos

azt mutatja meg, hogyan csokken a fény intenzitasa (erdssége)

a belsé kuptél a kiilsé kupig (értéke altalaban: 1.0)

a koévetkezé harom paraméter azt hatarozza meg, hogyan csdkken a fény erdssége

a tavolsaggal; csak pont- és reflektorszerd fényforrasok esetén hasznalatosak

reflektorszerd fényforras esetén a belsé kup nyilasszdgét szabja meg (rad)
reflektorszerl fényforras esetén a kiilsé kup nyilasszoégét hatarozza meg (rad)



| d3dUtility.h/d3dUtility.cpp — bévitések (2)

d3dutility.h

namespace d3d

{

// fényforrasok

// iranyitott
D3DLIGHT9 InitDirectionalLight(D3DXVECTOR3* direction, D3DXCOLOR* color);

// pontszeri
D3DLIGHTY9 InitPointLight(D3DXVECTOR3* position, D3DXCOLOR* color);

// reflektorszerid
D3DLIGHT9 InitSpotLight(D3DXVECTOR3* position, D3DXVECTOR3* direction, D3DXCOLOR* color);

d3dutility.cpp

D3DLIGHT9 d3d::InitDirectionalLight(D3DXVECTOR3* direction, D3DXCOLOR* color)

{
D3DLIGHTY9 result;

::ZeroMemory(&result,sizeof(D3DLIGHT9));

result.Type=D3DLIGHT_DIRECTIONAL;
result.Ambient=*color*0.4f;
result.Diffuse=*color;
result.Specular=*color*0.6f;
result.Direction=*direction;

return result;



| d3dUtility.h/d3dUtility.cpp — bévitések (3)

d3dutility.cpp

D3DLIGHTY9 d3d::InitPointLight(D3DXVECTOR3* position, D3DXCOLOR* color)

{
D3DLIGHT9 result;
z:ZeroMemory(&result,sizeof(D3DLIGHT9));
result.Type =D3DLIGHT_POINT;
result_Ambient =*color * 0.6fF;
result_Diffuse =*color;
result._Specular =*color * 0.6f;
result_Position =*position;
result._Range =1000.0F;
result_Falloff =1.0F;
result._AttenuationO =1.0F;
result_Attenuationl =0.0F;
result_Attenuation?2 =0.0F;
return result;

}

D3DLIGHT9 d3d::InitSpotLight(D3DXVECTOR3* position, D3DXVECTOR3* direction, D3DXCOLOR* color)

{

D3DLIGHTY9 result;
::ZeroMemory(&result,sizeof(D3DLIGHT9));

result._Type
result.Ambient

D3DLIGHT_SPOT;
*color * 0.0F;

result.Diffuse = *color;
result._Specular = *color * 0.6F;
result.Position = *position;
result.Direction = *direction;
result._Range = 1000.0F;
result._Falloff = 1.0F;
result.AttenuationO = 1.0F;
result._Attenuationl = 0.0F;
result._Attenuation2 = 0.0F;
result.Theta = 0.4F;
result.Phi = 0.9F;

return result;




I Feluletek anyagi jellemzo6inek reprezentalasa (material)

typedef struct _D3DMATERIALY9 {
D3DCOLORVALUE Diffuse, // a feliillet &ltal visszatilkrdzdtt diffuz fény mennyisége
Ambient, // a felilet &ltal visszatikrdzétt ambiens fény mennyisége
Specular, // a felilet &ltal visszatilkkrdzdtt spekuldris fény mennyisége
Emissive; // egy olyan komponens, mely az eld8bbi haromhoz addédik hozza,
// a felillet viladgosabb lesz altala, mintha sajat maga bocsatana ki a sajat fényét

float Power; // a spekularis fénysavok élességét hatarozza meg (minél nagyobb, anndl élesebb)
} D3DMATERIALY;

// példa: piros feliletd targy
// csak a piros fényt tikrézi vissza, minden mads szindt elnyel

D3DMATERIALY red;

::ZeroMemory(&red, sizeof(red));

red._Diffuse D3DXCOLOR(1.0F, 0.0F, O0.0F, 1.0F); // piros szért fényt tikrdz vissza
red.Ambient D3DXCOLOR(1.0F, 0.0F, 0.0F, 1.0F); // piros ambiens fényt tikrdz vissza
red.Specular D3DXCOLOR(1.0f, 0.0F, 0.0F, 1.0F); // piros spekularis fényt tikkrdz vissza
red.Emissive D3DXCOLOR(O.0F, 0.0F, 0.0Ff, 1.0F); // nem bocsat ki fényt

red.Power = 5.0F;

Device->SetMaterial (&red); // material bedllitéasa



d3dUtility.h/d3dUtility.cpp — bévitések (4)

d3dutility.h

namespace d3d

{
D3DMATERIALY9 InitMaterial(
D3DXCOLOR ambient,
D3DXCOLOR diffuse,
D3DXCOLOR specular,
D3DXCOLOR emissive,
float power);
const D3DMATERIAL9 WhiteMaterial = InitMaterial (WHITE,WHITE,WHITE,BLACK,8.0F);
const D3DMATERIAL9 RedMaterial = InitMaterial (RED,RED,RED,BLACK,8.0F);
const D3DMATERIAL9 GreenMaterial = InitMaterial (GREEN,GREEN,GREEN,BLACK,8.0F);
const D3DMATERIAL9 BlueMaterial = InitMaterial (BLUE,BLUE,BLUE,BLACK,8.0F);
const D3DMATERIAL9 YellowMaterial = InitMaterial (YELLOW,YELLOW,YELLOW,BLACK,8.0T);
}

d3dutility.cpp

D3DMATERIAL9 d3d::InitMaterial(
D3DXCOLOR ambient,
D3DXCOLOR diffuse,
D3DXCOLOR specular,
D3DXCOLOR emissive,
float power)

D3DMATERIALY result;

result.Ambient=ambient;
result._Diffuse=diffuse;
result._Specular=specular;
result._Emissive=emissive;
result._Power=power;

return result;




ColorVertex vs (NormalVertex & Material)

exe
Eddig: Most:
struct ColorVertex struct NormalVertex
{ {
ColorVertexQ{} NormalVertex(Q{}
ColorVertex( NormalVertex(
float X, float y, float z, float X, float y, float z,
D3DCOLOR color) float nx, float ny, float nz)
{ {
_X=X,_Yy=y, z=z, color=color; X =X; Yy =VY; _z =12;
} _NX = nNX; _nNy = ny; Nz = nz;
float X, VY, Z; 3}
D3DCOLOR _color; float X, _Yy, _Z;
static const DWORD FVF; float _nx, _ny, _nz;
3} static const DWORD FVF;
X
const DWORD const DWORD
ColorVertex: :FVF=D3DFVF_XYZ | D3DFVF_DIFFUSE; NormalVertex::FVF = D3DFVF_XYZ | D3DFVF NORMAL;

exe




(NormalVertex & Material) vs (NormalTexVertex & Material)

exe
Eddig: Most:
struct NormalVertex struct NormalTexVertex
{ {
NormalVertexQ{} NormalTexVertexQ{}
NormalVertex( NormalTexVertex(
float X, float y, float z, float X, float y, float z,
float nx, float ny, float nz) float nx, float ny, £float nz,
{ float u, float V)
X =X; .y =Y; _z =2z {
_NX = NX; _Ny = ny; Nz = nz; X=X, Y=y, Z=Z;
} _NX=nx,_ny=ny, Nz=nz;
float X, Yy, _Z; _uU=u,_V=V;
float _nx, _ny, _nz; 3}
static const DWORD FVF; float X, Yy, _Z;
}; float _nx, _ny, _nz;
float _u, _vVv;
const DWORD static const DWORD FVF;
NormalVertex::FVF = D3DFVF_XYZ | D3DFVF_NORMAL; };

const DWORD
NormalTexVertex=D3DFVF_XYZ | D3DFVF_NORMAL | D3DFVF_TEX1;

exe



I Uj: vertex.h

vertex.h

#ifndef  vertexH
#define __ vertexH

#include <d3dx9.h>

struct NormalTexVertex
{
NormalTexVertex(QO{}
Normal TexVertex(
float X, float y, float z,
float nx, float ny, float nz,
float u, float V)
{
X=X, Y=y, 7=7;
_NX=nx, _ny=ny, _Nz=nz;
_uU=u, _Vv=v;
}
float _X, _Yy, _Z;
float nx, _ny, _nz;
float u, _v;

¥
#define FVF_VERTEX (D3DFVF_XYZ | D3DFVF_NORMAL | D3DFVF_TEX1)

#endif _ vertexH__



I Uj: cube.h/cube.cpp

cube.h

#ifndef  cubeH
#define __ cubeH

#include <d3dx9.h>

class Cube

{
public:

Cube(IDirect3DDevice9* device);

~Cube();

bool Draw(D3DXMATRIX* world, D3DMATERIAL9* mtrl, IDirect3DTexture9* tex);
private:

IDirect3DDevice9* _device;

IDirect3DVertexBuffer9* vb;
IDirect3DIndexBuffer9* ib;

¥

#endif  cubeH

cube.cpp (1)

#include '‘cube.h™
#include ''vertex.h"

Cube: :Cube(IDirect3DDevice9 *device) //konstruktor
{
_device=device;
_device->CreateVertexBuffer(
24*sizeof(Vertex),
D3DUSAGE_WRITEONLY,
FVF_VERTEX,
D3DPOOL_MANAGED,
& vb,
0);




cube.cpp (folytatas)

cube.cpp (2)

_device->CreatelndexBuffer(
36*sizeof (WORD),
D3DUSAGE_WRITEONLY,
D3DFMT_INDEX16,
D3DPOOL_MANAGED,

& ib,
0);

Vertex *v;
_Vb->Lock(0,0, (void**)&v,0);

// kocka csucsai a megfeleld normdlisokkal és textura-koordinatékkal

// eldl

v[0] = NormalTexVertex(-1.0f, -1.0f, -1.0f, 0.0f, 0.0F, -1.0f, 0.0F, 0.0F);
v[1] = NormalTex Vertex(-1.0f, 1.0Ff, -1.0f, 0.0F, 0.0f, -1.0F, 0.0Ff, 1.0F);
v[2] = NormalTex Vertex( 1.0f, 1.0Ff, -1.0f, 0.0F, 0.0f, -1.0F, 1.0f, 1.0F);
v[3] = NormalTex Vertex( 1.0f, -1.0F, -1.0Ff, 0.0F, 0.0f, -1.0F, 1.0f, 0.0F);
// hatul

v[4] = NormalTex Vertex(-1.0f, -1.0f, 1.0f, 0.0f, 0.0F, 1.0F, 0.0f, 0.0F);
v[5] = NormalTex Vertex( 1.0f, -1.0f, 1.0f, 0.0f, 0.0f, 1.0f, 0.0F, 1.0F);
v[6] = NormalTex Vertex( 1.0f, 1.0f, 1.0f, 0.0f, 0.0F, 1.0F, 1.0f, 1.0F);
v[7] = NormalTex Vertex(-1.0f, 1.0f, 1.0f, 0.0f, 0.0F, 1.0F, 1.0f, 0.0F);

// feliil

v[8] = NormalTex Vertex(-1.0f, 1.0f, -1.0f, 0.0Ff, 1.0f, 0.0F, 0.0F, 0.0F);
v[9] = NormalTex Vertex(-1.0f, 1.0f, 1.0f, 0.0F, 1.0f, 0.0F, 0.0F, 1.0F);
v[10] = NormalTex Vertex( 1.0f, 1.0f, 1.0f, 0.0F, 1.0f, 0.0F, 1.0F, 1.0F);
v[11] = NormalTex Vertex( 1.0f, 1.0f, -1.0f, 0.0F, 1.0f, 0.0F, 1.0F, 0.0F);
// alul

v[12] = NormalTex Vertex(-1.0f, -1.0f, -1.0f, 0.0f, -1.0F, 0.0f, 0.0F, 0.0F);
v[13] = NormalTex Vertex( 1.0f, -1.0f, -1.0f, 0.0f, -1.0F, 0.0f, 0.0F, 1.0F);
v[14] = NormalTex Vertex( 1.0f, -1.0f, 1.0F, 0.0f, -1.0F, 0.0Ff, 1.0F, 1.0F);
v[15] = NormalTex Vertex(-1.0f, -1.0f, 1.0F, 0.0f, -1.0F, 0.0f, 1.0F, 0.0F);



cube.cpp (folytatas)

cube.cpp (3)

// bal

v[16] = NormalTex Vertex(-1.0F,
v[17] = NormalTex Vertex(-1.0F,
v[18] = NormalTex Vertex(-1.0F,
v[19] = NormalTex Vertex(-1.0F,
// jobb

v[20] = NormalTex Vertex( 1.0F,
v[21] = NormalTex Vertex( 1.0F,
v[22] = NormalTex Vertex( 1.0F,
v[23] = NormalTex Vertex( 1.0F,
_Vb->Unlock();

WORD *i;

_ib->Lock(0,0, (void**)&i,0);

// eldl

i[0] =0; i[1] = 1; i[2] = 2;
i[3] =0; i[4] = 2; i[5] = 3;
// hatul

i[6] = 4; i[7] = 5; i[8] = 6;
i[9] = 4; i[10] = 6; i[11] = 7;
// felil

i[12] = 8; 1[13] = 9; i[14] =
i[15] = 8; i1[16] = 10; i[17] =
// alul

i1[18] = 12; i[19] = 13; i[20] =
i[21] = 12; i[22] = 14; i[23] =
// bal

i[24] = 16; i[25] = 17; i[26] =
i[27] = 16; i[28] = 18; i[29] =
// jobb

i[30] = 20; i[31] = 21; i[32] =
i[33] = 20; i[34] = 22; i[35] =

_ib->Unlock();

}

10;
11;

14;
15;

18;
19;

22;
23;

-0f,
-0f,
-0f,
-0f,

.0f,
.0f,
.0f,
.0f,

-0f,
.0f,
.0f,
.0f,

.0f,
.0f,
.0f,
.0f,

-1.0F,
-1.0F,
-1.0F,
-1.0F,

0.01F);
1.0F);
1.0F);
0.0F);

0.01F);
1.07);
1.07);
0.01F);



cube.cpp (folytatas)

cube.cpp (4)

Cube::~Cube() // destruktor
{
if (vb) { vb->Release(); vb
if (ib) {_ ib->Release();_ib
}

bool Cube: :Draw(D3DXMATRIX* world, D3DMATERIAL9* mtrl, IDirect3DTexture9 *tex)
{
if (world)
_device->SetTransform(D3DTS_WORLD,world);
if (mtrl)
_device->SetMaterial (mtrl);
if (tex)
_device->SetTexture(0,tex);
_device->SetStreamSource(0, vb,0,sizeof(NormalTexVertex));
_device->SetIndices(_ib);
_device->SetFVF(FVF_VERTEX) ;
_device->DrawlndexedPrimitive(D3DPT_TRIANGLELI1ST,0,0,24,0,12);
return true;




I main.cpp

Cube *Box;
IDirect3DDevice9* Device = 0;
IDirect3DTexture9* Tex = 0;

bool Setup()
{

Box = new Cube(Device);

// irényitott fény

D3DLIGHT9 light;

::ZeroMemory(&light, sizeof(light));

light.Type D3DLIGHT_DIRECTIONAL ;
light.Ambient D3DXCOLOR(0.8f, 0.8F, 0.8F, 1.0F);
light.Diffuse D3DXCOLOR(1.0f, 1.0Ff, 1.0F, 1.0F);
light.Specular D3DXCOLOR(0.2f, 0.2F, 0.2F, 1.0F);
light.Direction D3DXVECTOR3(1.0f, -1.0Ff, 0.0F);

// fény engedélyezése
Device->SetLight(0, &light);
Device->LightEnable(0, true);

Device->SetRenderState(D3DRS_NORMALIZENORMALS, true);
Device->SetRenderState(D3DRS_SPECULARENABLE, true);

// textuira beolvasasa
D3DXCreateTextureFromFile(Device, "lada.jpg”, &Tex);

// textuira filter allapotok

Device->SetSamplerState(0, D3DSAMP_MAGFILTER, D3DTEXF_LINEAR);
Device->SetSamplerState(0, D3DSAMP_MINFILTER, D3DTEXF_LINEAR);
Device->SetSamplerState(0, D3DSAMP_MIPFILTER, D3DTEXF_LINEAR);




main.cpp (folytatas)

void Cleanup()

{
d3d: :Delete<Cube*>(Box) ;

d3d: :Release<IDirect3DTexture9*>(Tex);

bool Display(float timeDelta)

{
if( Device )
{
Device->SetTransform(D3DTS_WORLD,&World);
Device->BeginScene();
D3DMATERIAL9 mtri=d3d: :WHITE_MTRL;
Box->Draw(&World, &mtrl, Tex);
Device->EndScene();
Device->Present(0, 0, 0, 0);
}

return true;






I Siktukor — A szintér geometriaja

(-75,75,0) (-2.5,7.50

- (2.5,7.5,0) (7.5,7.5,0

§7.5,0,0)

(7.5,0,-10)

macskako. jpg
tukor. jpg




main.cpp — globalis valtozok, segéd eljarasok

#include "d3dUtility._h"
#include ''vertex.h"
#include '‘cube.h"

// globalis valtozdk

IDirect3DDevice9* Device = 0O;

IDirect3DVertexBuffer9* VB = 0; // a szintér geometridjat tartalmazd vertex-buffer

IDirect3DTexture9* FloorTex = 0;
IDirect3DTexture9* BoxTex = 0;
IDirect3DTexture9* WallTex = 0;
IDirect3DTexture9* MirrorTex = 0;

D3DMATERIALY9 BoxMtrl
D3DMATERIALYS FloorMtrl
D3DMATERIAL9 Wallvtrl
D3DMATERIALYS MirrorMtrl

d3d: :WHITE_MTRL;
d3d: :WHITE_MTRL;
d3d: :WHITE_MTRL;
d3d: :WHITE_MTRL;

Cube *Box=0;
D3DXVECTOR3 BoxPosition(0.0f, 1.0F, -7.5F);

// segéd eljarasok
void RenderScene(); // az egyszerd szinteret kirajzolé figgvény
void RenderMirror(); // a tukorképet kirajzold figgvény (stencil-buffer)
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bool Setup()

{

// a ldda és a falak a spekuldris fény kis szizalékat tiikkrézik vissza
WalIMtrl_Specular = d3d::WHITE * 0.2F;
BoxMtrl _.Specular = d3d::WHITE * 0.01f;

// a ldda létrehozasa
Box=new Cube(Device);

Device->CreateVertexBuffer(24 * sizeof(NormalTexVertex),0, FVF_NormalTexVertex, D3DPOOL_MANAGED, &VB, 0);

NormalTexVertex* v = 0;
VB->Lock(0, O, (void**)&v, 0);

// padlé
v[O] NormalTexVertex(-7.5Ff, 0.0f, -10.0f, 0.0f, 1.0Ff, 0.0F, 0.0Ff, 2.0F);

v[1] = NormalTexVertex(-7.5F, 0.0F, 0.0f, 0.0F, 1.0F, 0.0Ff, 0.0F, 0.0F);
v[2] = NormalTexVertex( 7.5F, 0.0F, 0.0f, 0.0F, 1.0F, 0.0Ff, 2.0Ff, 0.0F);
v[3] = NormalTexVertex(-7.5f, 0.0F, -10.0F, 0.0f, 1.0F, 0.0F, 0.0F, 2.0F);
v[4] = NormalTexVertex( 7.5F, 0.0f, 0.0f, 0.0F, 1.0F, 0.0F, 2.0F, 0.0F);
v[5] = NormalTexVertex( 7.5f, 0.0F, -10.0F, 0.0f, 1.0F, 0.0F, 2.0F, 2.0F);
// fal

v[6] = NormalTexVertex(-7.5f, 0.0f, 0.0F, 0.0f, 0.0F, -1.0f, 0.0F, 5.0F);
v[7] = NormalTexVertex(-7.5f, 7.5F, 0.0f, 0.0f, 0.0F, -1.0f, 0.0F, 0.0F);
v[8] = NormalTexVertex(-2.5f, 7.5Ff, 0.0f, 0.0f, 0.0f, -1.0F, 2.0F, 0.0F);
v[9] = NormalTexVertex(-7.5f, 0.0f, 0.0F, 0.0f, 0.0F, -1.0f, 0.0F, 5.0F);
v[10] = NormalTexVertex(-2.5f, 7.5f, 0.0f, 0.0f, 0.0f, -1.0f, 2.0Ff, 0.0F);
v[11] = NormalTexVertex(-2.5f, 0.0f, 0.0fF, 0.0f, 0.0F, -1.0f, 2.0F, 5.0F);
v[12] = NormalTexVertex(2.5f, 0.0f, 0.0F, 0.0F, 0.0Ff, -1.0F, 0.0f, 5.0F);
v[13] = NormalTexVertex(2.5F, 7.5f, 0.0f, 0.0F, 0.0f, -1.0F, 0.0Ff, 0.0F);
v[14] = NormalTexVertex(7.5F, 7.5f, 0.0f, 0.0F, 0.0f, -1.0F, 2.0f, 0.0F);
v[15] = NormalTexVertex(2.5F, 0.0f, 0.0f, 0.0F, 0.0F, -1.0F, 0.0F, 5.0F);
v[16] = NormalTexVertex(7.5F, 7.5F, 0.0f, 0.0F, 0.0F, -1.0F, 2.0F, 0.0F);

v[17] NormalTexVertex(7.5Ff, 0.0f, 0.0f, 0.0F, 0.0f, -1.0F, 2.0f, 5.0F);
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// tikor

v[18] = NormalTexVertex(-2.5f, 0.0f, 0.0f, 0.0f, 0.0f, -1.0f, 0.0f, 3.0F);
v[19] = NormalTexVertex(-2.5f, 7.5F, 0.0f, 0.0f, 0.0f, -1.0f, 0.0f, 0.0F);
v[20] = NormalTexVertex( 2.5f, 7.5F, 0.0f, 0.0f, 0.0f, -1.0f, 1.0f, 0.0F);
v[21] = NormalTexVertex(-2.5f, 0.0f, 0.0f, 0.0f, 0.0f, -1.0f, 0.0f, 3.0F);
v[22] = NormalTexVertex( 2.5f, 7.5f, 0.0f, 0.0f, 0.0f, -1.0f, 1.0f, 0.0F);
v[23] = NormalTexVertex( 2.5f, 0.0f, 0.0f, 0.0f, 0.0f, -1.0f, 1.0f, 3.0F);

VB->Unlock();

// textirak beolvasasa

D3DXCreateTextureFromFile(Device, 'macskako.jpg', &FloorTex);

D3DXCreateTextureFromFile(Device, *fal.jpg", &WallTex);
D3DXCreateTextureFromFile(Device, 'tukor.jpg’, &MirrorTex);
D3DXCreateTextureFromFile(Device, "lada.-jpg", &BoxTex) ;

--- // fény, kamera, vetitési matrix, stb.

} //setup

void Cleanup()

{
d3d: :Release<IDirect3DVertexBuffer9*>(VB);

d3d: :Release<IDirect3DTexture9*>(FloorTex) ;
d3d: :Release<IDirect3DTexture9*>(WallTex) ;
d3d: :Release<IDirect3DTexture9*>(MirrorTex);
d3d: :Release<IDirect3DTexture9*>(BoxTex) ;
delete Box;Box=0;
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bool Display(float timeDelta)

{

if( Device )

{

. // események kezelése

Device->Clear(0, O, D3DCLEAR_TARGET | D3DCLEAR_ZBUFFER | D3DCLEAR STENCIL,O0xffO00000, 1.0Ff, OL);
Device->BeginScene();
RenderScene () ;
RenderMirror () ;
Device->EndScene();
Device->Present(0, 0, 0, 0);
}

return true;

}
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void RenderScene()

{

// lada kirajzolasa

D3DXMATRIX W; // a lada vilag-matixa
D3DXMatrixTranslation(&W,BoxPosition.x, BoxPosition.y, BoxPosition.z);
Box->Draw(&W,0,BoxTex) ;

D3DXMATRIX I;
D3DXMatrixldentity(&l); // egységmitrix
Device->SetTransform(D3DTS_WORLD, &l);

Device->SetStreamSource(0, VB, 0, sizeof(NormalTexVertex));
Device->SetFVF(FVF_NormalTexVertex);

// padlé

Device->SetMaterial (&FloorMtrl);
Device->SetTexture(0, FloorTex);
Device->DrawPrimitive(D3DPT_TRIANGLELIST, 0, 2);

// fal

Device->SetMaterial (&WalIMtrl);
Device->SetTexture(0, WallTex);
Device->DrawPrimitive(D3DPT_TRIANGLELIST, 6, 4);

// tukor

Device->SetMaterial (&MirrorMtrl);
Device->SetTexture(0, MirrorTex);
Device->DrawPrimitive(D3DPT_TRIANGLELIST, 18, 2);
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void RenderMirror()

{

// csak a tikort alkotdé haromszodgeket rajzoljuk ki a stencil-bufferbe;

// igy a stencil bufferben a tiikor pixeleinek megfeleld bitek allitdédnak be;
// késébb a tukrozott kockanak csak azon pixelei rajzolédnak ki,

// melyekhez tartozé stencil-bitek be voltak &llitva

Device->SetRenderState(D3DRS_STENCILENABLE, true);

Device->SetRenderState(D3DRS_STENCILFUNC, D3DCMP_ALWAYS) ;
Device->SetRenderState(D3DRS_STENCILREF, 0x1);
Device->SetRenderState(D3DRS_STENCILMASK, OXFFFFfffr);
Device->SetRenderState(D3DRS_STENCILWRITEMASK, OXFFFFFfff);
Device->SetRenderState(D3DRS_STENCILZFAIL, D3DSTENCILOP_KEEP) ;
Device->SetRenderState(D3DRS_STENCILFAIL, D3DSTENCILOP_KEEP) ;
Device->SetRenderState(D3DRS_STENCILPASS, D3DSTENCILOP_REPLACE) ;

// letiltjuk a mélység- és hattér-bufferekbe vald irast
Device->SetRenderState(D3DRS_ZWRITEENABLE, false);
Device->SetRenderState(D3DRS_ALPHABLENDENABLE, true);
Device->SetRenderState(D3DRS_SRCBLEND, D3DBLEND_ZERO);
Device->SetRenderState(D3DRS_DESTBLEND, D3DBLEND_ONE);

// csak a titkért alkotd haromszogeket rajzoljuk ki
Device->SetStreamSource(0, VB, 0, sizeof(NormalTexVertex));
Device->SetFVF(FVF_NormalTexVertex) ;

Device->SetMaterial (&MirrorMtrl);

Device->SetTexture(0, MirrorTex);

D3DXMATRIX I;

D3DXMatrixldentity(&l);

Device->SetTransform(D3DTS_WORLD, &l);
Device->DrawPrimitive(D3DPT_TRIANGLELIST, 18, 2);

// mélység-buffer haszndlatiat ujbdél engedélyezziik
Device->SetRenderState( D3DRS ZWRITEENABLE, true );
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// a tikrozott kockanak csak azon pixeleit jelenitjik meg

// ahova a tiikor volt kirajzolva
Device->SetRenderState(D3DRS_STENCILFUNC, D3DCMP_EQUAL);
Device->SetRenderState(D3DRS_STENCILPASS, D3DSTENCILOP_KEEP);

D3DXMATRIX W, // vildg-matrix
T, // transzlacidés matrix

; // tikrozési matrix

D3DXPLANE plane(0.0f, 0.0f, 1.0f, 0.0f); // xOy sikra mer8legesen tiikkrdziink
D3DXMatrixReflect (&R, &plane) ;

D3DXMatrixTranslation(&T,BoxPosition.x, BoxPosition.y, BoxPosition.z);
W=T%*R;

// mélység-buffer torlése és a tiukrozott kocka valamint a tiukoér pixeleinek "6sszemosasa"
Device->Clear(0, 0, D3DCLEAR_ZBUFFER, 0, 1.0f, 0);
Device->SetRenderState(D3DRS_SRCBLEND, D3DBLEND_DESTCOLOR);
Device->SetRenderState(D3DRS_DESTBLEND, D3DBLEND_ZERO);

// tukrozés soridn a lathatd lapok irdnyitadsa megvaltozik
Device->SetRenderState (D3DRS_CULLMODE, D3DCULL_ CW) ;

// a lada tiukorlépe
Device->SetTransform(D3DTS_WORLD, &w);
Box->Draw(&W,0,BoxTex) ;

// a padlé tikorképe

Device->SetStreamSource(0, VB, 0, sizeof(NormalTexVertex));
Device->SetFVF(FVF_NormalTexVertex) ;
Device->SetTransform(D3DTS_WORLD, &Rr);

Device->SetMaterial (&FloorMtrl);

Device->SetTexture(0, FloorTex);
Device->DrawPrimitive(D3DPT_TRIANGLELIST, 0, 2);

// rendereld allapotok visszadllitasa
Device->SetRenderState(D3DRS_ALPHABLENDENABLE, false);
Device->SetRenderState( D3DRS_STENCILENABLE, false);
Device->SetRenderState(D3DRS_CULLMODE, D3DCULL_CCW);

} // RenderMirror




