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void D3DApp::initDirect3D()

{
Il &2+ 4ef,
md3dPP.BackBufferwidth =0;
md3dPP.BackBufferHeight =0;
md3dPP.BackBufferFormat = D3DFMT_UNKNOWN,;
md3dPP.BackBufferCount =1
md3dPP.MultiSampleType = D3DMULTISAMPLE_NONE;
md3dPP.MultiSampleQuality =0;
md3dPP.SwapEffect = D3DSWAPEFFECT_DISCARD;
md3dPP.hDeviceWindow = mhMainWnd;
md3dPP.Windowed = true;
md3dPP.EnableAutoDepthStencil =true;
md3dPP.AutoDepthStencilFormat = D3DFMT_D24SS8;
md3dPP.Flags =0;
md3dPP.FullScreen_RefreshRatelnHz = D3DPRESENT_RATE_DEFAULT;
md3dPP.Presentationinterval = D3DPRESENT_INTERVAL_IMMEDIATE;
md3dObject->CreateDevice(D3DADAPTER_DEFAULT, // primary adapter
mDevType, /Il device type
mhMainwWnd, /I window associated with device
devBehaviorFlags, // vertex processing
&md3dPP, /I present parameters
&gd3dDevice)); /Il return created device
}

1/9




c2Cistm HE|D|C|O{23 A T2y FZtDAF (20104 2317]) 20104 48 292
S

skt =Igs| Ol &
2|e] I EO|A CI22 Depth buffer format2 X|™Hsl= WHE 501-’.‘-_7'_ QICt. OftH format QI
X|E MHSID, Z='0| K& (Depth buffering)g AHE3s}2}. (108
md3dPP.AutoDepthStencilFormat = D3DFMT_D24SS8;

Depth buffer is a surface that does not contain image data but rather depth information about a
particular pixel. The possible depth values range from 0.0(closest) to 1.0(farthest).

It uses a technique called depth buffering (or z-buffering).

If the back buffer had a resolution of 1280x1024, there would be 1280x1024 depth buffer.

The format of depth buffer determines the accuracy of the depth test. Most applications work fine
with a 24-bit depth buffer.

D3DFMT_D24S8 — 24-bit depth buffer, 8-bit stencil buffer

219 0||k| |:|-°° Multisamplingg X|™Hsl= 9HE HOFED QL OfH formatQUX|E
Mmo}:l_ HE| MZ2 (Multisampling)0] RCoiQIX| ZHEks| M@ Sla}. (10H)
md3dPP.Mu|tiSamp|eType = D3DMULTISAMPLE_NONE;

md3dPP.MultiSampleQuality =0;

Direct3D supports an anti-aliasing technique called multisampling. It uses multiple pixel samples
to compute the final color of a pixel.

D3DMULTISMPLE_TYPE enumerated type consists of values that allow use to specify the
number of samples to use in multisampling:

D3DMULTISAMPLE_NONE — no multisampling;

D3DMULTISAMPLE_[2~16] SAMPLE - to specify to use 2,..., 16 samples.

Need to check whether HW supports multisampling
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void ColoredCubeDemo::drawScene()

{
// Clear the backbuffer and depth buffer.
HR(gd3dDevice->Clear(0, 0, D3DCLEAR_TARGET | D3DCLEAR_ZBUFFER, Oxffeeeeee, 1.0f, 0));
HR(gd3dDevice->BeginScene());

// Let Direct3D know the vertex buffer, index buffer and vertex declaration we are using.
HR(gd3dDevice->SetStreamSource(0, mVB, 0, sizeof(VertexCol)));
HR(gd3dDevice->SetIndices(mIB));
HR(gd3dDevice->SetVertexDeclaration(VertexCol::Decl));

// Setup the rendering FX
HR(mFX->SetTechnique(mhTech));
HR(mFX->SetMatrix(mhWVP, &(mView*mProj)));

// Begin passes.

UINT numPasses = 0;

HR(mFX->Begin(&numPasses, 0));

for(UINT i = 0; i < numPasses; ++i) {
HR(mFX->BeginPass(i));
HR(gd3dDevice->SetRenderState(D3DRS_SHADEMODE, D3DSHADE_FLAT));
HR(gd3dDevice->DrawlndexedPrimitive(D3DPT_TRIANGLELIST, 0, O, 8, 0, 12));
HR(mMFX->EndPass());

}
HR(MFX->End());
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HR(gd3dDevice->EndScene());

// Present the backbuffer.
HR(gd3dDevice->Present(0, 0, 0, 0));
}

void ColoredCubeDemo::buildViewMtx()

{
float x = mCameraRadius * cosf(mCameraRotationY);
float z = mCameraRadius * sinf(mCameraRotationY);
D3DXVECTOR3 pos(x, mCameraHeight, z);
D3DXVECTORS3 target(0.0f, 0.0f, 0.0f);
D3DXVECTOR3 up(0.0f, 1.0f, 0.0f);
D3DXMatrixLookAtLH(&mView, &pos, &target, &up);

}

void ColoredCubeDemo::buildProjMtx()

{
float w = (float)ymd3dPP.BackBufferWidth;
float h = (floatymd3dPP.BackBufferHeight;
D3DXMatrixPerspectiveFovLH(&mProj, D3DX_PI * 0.25f, w/h, 1.0f, 5000.0f);

0] Z2=40j|AM gd3dDevice->SetRenderState(D3DRS_SHADEMODE, D3DSHADE_FLAT);
ol 7IsS AFsiat. a2ln, TeF o] g7t gieH HEtx|s HS AdFstat (10H)
0| gt£ Flat Shadinge 2 #EHZSHA St= e0|LCt
Flat Shad ng2 HHW HHEo Moz ZE2|Z2 HE X 2Lt
ateF o] &7t Q1o ™ Gouraud Shading (smooth shading)0| defaultZ ZtET|0H, smooth
shading2 2} EHEL| M52 H7ISI0] Z2|2 T2l pixel MS X 2Cf

0] =Z21340|Aq] D3DXMatrixLookAtLH(&mView, &pos, &target, &up); ex2| 7|52 AYH
Stat. (5%H)
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Camera position, target, up vector& QIAtZ HFOtA| View Matnx% Z, 0
=1 4]

View Matrix2 22O MMZ World SpaceOf|A{ View SpaceZ tH
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20| A D3DXMatrleerspectlveFovLH(&mPro;, D3DX_PI1*0.25f w/h, 1.0f, 5000.f);
To| 7|52 AHslaEt (53)

9o
|o |I=I

OpenGLQ| gluPerspective?} Z2 e4+2Z, FOVYQ} aspect ratio, z-nearl} z-farg QIXtZ gt
OtA| Projection Matrix& MMs|F= &2, 0| Projection Matrix2 R EO| MHS V|ew
Space0j| M Projection SpaceZ H2I5=0| AFE DL}
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tputVS PointLightVS(float3 posL : POSITIONO, float3 normallL : NORMALO)

// Zero out our output.
OutputVS outVS = (OutputVs)o;

// Transform normal to world space.
float3 normalW = mul(float4(normalL, 0.0f), gWorldInvTrans).xyz;
normalW = normalize(normalW);

// Transform vertex position to world space.
float3 posW = mul(float4(posL, 1.0f), gWorld).xyz;

// Unit vector from vertex to light source.
float3 lightVecW = normalize(gLightPosW - posW);

// Ambient Light Computation.
float3 ambient = (gAmbientMtr I+gAmbientLight).rgb;

// Diffuse Light Computation.
float s = max(dot(normalW, lightVecW), 0.0f);
float3 diffuse = s*(gDiffuseMtr|*gDiffuselLight).rgb;

// Specular Light Computation.

float3 toEyeW = normalize(gEyePosW - posW);

float3 reflectW = reflect(-lightVecW, normalW);

float t = pow(max(dot(reflectW, toEyeW), 0.0f), gSpecPower);
float3 spec = t*(gSpecMtr |*gSpecLight).rgb;

// Attentuation.
float d = distance(gLightPosW, posW);
float A = gAttenuation012.x + gAttenuation012.y*d + gAttenuation012.zxdxd;

// Everything together .
float3 color = ambient + ((diffuse + spec) / A);

// Pass on color and diffuse material alpha.
outVS.color = float4(color, gDiffuseMtrl.a);

// Transform to homogeneous clip space.
outVS.posH = mul(float4(posL, 1.0f), gWVP);

// Done—-return the output.
return outVs;

oj¥| =271349| C}2 Shader Effect I == Ozl =<l
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S B 87| Y BIE (I} Bo| HMEIE (N)O| AO|ZH 6, = ArZto| RALOIO|
YH|otct= Qoj2, HOo| MU= Sof| mat Xp&X 57|18 Hag &= UC
Diffuse Refelction2 cos 02} H|2|S=0| cos 0= HHO| B MEIE (N)If ZHE (D)o LA

(dot product)2 H|AtSHCE,

| SA0jA| Ambient (FtH2), Diffuse (2H4HR), Specular Light (HYHAIZNZ2 A4St
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Ambient light (FH3) (La XM a)
Diffuse light (tetatzy  Max(LeN,0)e (L, ® M)

Specular light (H&tAIY)  (max(V ¢R,0))° ¢ (L, ® M)

a3, 0 ZAOIM a + ayd + a,d? AASHE 0| 2 LIEHHEX] AHiat (10%)

o 3ol Z2 Attenuation0,1,28 ArE3SI0] AHe2|of M2t We| MZ|7t YoiX|= SEE H
o|gt &= RUCL. Directional lightOj M= FA|E[0 00| A oo7}X|Q| ZfZ ZHEILCE

Attenuation = 1/(ag+a;*D+a,*D?)

Attenuation02 MfZAE, AttenuationlE MY ZLAE Attentiation2= O|XLAAE HO|Th
Ct.
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4. C}22 D3DXMatrixRotationYawPitchRoll €& AIE2510d, £ 712 FMXIE 3J|HA|Z|=
of| H| EEJE:','P_I UHE HOF1 QCl angle0| 0%, 90, 180 & of, & HE FHX} 2™
Yalar T oK FHXF ZH LA xto|FHS HFsi2t (10F).

/I angle: 0 ~ 180
angle += timeDelta;
if(angle >= 180.0f) angle = 0.0f;

/I 1. teapot — (0, 0, 0) => (180, 0, 180) yaw-pitch-roll

D3DXMatrixTranslation(&T2, 3.0, 0.0, 0.0);

D3DXMatrixRotationYawPitchRoll(&R2, D3DXToRadian(angle), D3DXToRadian(0.0), D3DXToRadian(angle));
M=R2*T2;

Device->SetTransform(D3DTS_WORLD, &M);

Device->SetMaterial(&BlueMtrl);

Teapot->DrawSubset(0);

/I 2. teapot — (0, 0, 0) => (0, 180, 0) yaw-pitch-roll

D3DXMatrixTranslation(&T1, -3.0, 0.0, 0.0);

D3DXMatrixRotationYawPitchRoll(&R1, D3DXToRadian(0.0), D3DXToRadian(angle), D3DXToRadian(0.0));
M=R1*T1,

Device->SetTransform(D3DTS_WORLD, &M);

Device->SetMaterial(&RedMtrl);

Teapot->DrawSubset(0);

(0,0, 0)%ll A (0,180, 0)2 S=lol= Z <2} (0,0,0)01AM (180,0,180)2 2 S=0|= AL ME 283
CtE gtsto 2 HZ1510 3™ et

Angle=0.0& H

Angle=90.0%! [f
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void TextureDemo::buildBoxGeometry()

{

// Create the vertex buffer.

HR(gd3dDevice->CreateVertexBuffer(24 * sizeof(VertexPNT), D3DUSAGE_WRITEONLY,
0, D3DPOOL_MANAGED, &mBoxVB, 0));

// Write box vertices to the vertex buffer.

VertexPNT* v = 0;

HR(mBoxVB->Lock(0, 0, (void**)&y, 0));

/I Fill in the front face vertex data.

v[0] = VertexPNT(-1.0f, -1.0f, -1.0f, 0.0f, 0.0f, -1.0f, 0.0f, 1.0f);

v[1] = VertexPNT(-1.0f, 1.0f, -1.0f_0.0f, 0.0f, -1.0f, 0.0f, 0.0f);

v[2] = VertexPNT( 1.0f, 1.0f, -1.0f, 0.0f, 0.0f, -1.0f, 1.0f, 0.0f);

v[3] = VertexPNT( 1.0f, -1.0f, -1.0f, 0.0f, 0.0f, -1.0f, 1.0f, 1.0f);

/I Fill in the back face vertex data.

v[4] = VertexPNT(-1.0f, -1.0f, 1.0f, 0.0f, 0.0f, 1.0f, 1.0f, 1.0f);

v[5] = VertexPNT( 1.0f, -1.0f, 1.0f, 0.0f, 0.0f, 1.0f, 0.0f, 1.0f);

v[6] = VertexPNT( 1.0f, 1.0f, 1.0f, 0.0f, 0.0f, 1.0f, 0.0f, 0.0f);

v[7] = VertexPNT(-1.0f, 1.0f, 1.0f, 0.0f, 0.0f, 1.0f, 1.0f, 0.0f);

/] S dEf

HR(mBoxVB->Unlock());

// Create the vertex buffer.

HR(gd3dDevice->CreatelndexBuffer(36 * sizeof(WORD), D3DUSAGE_WRITEONLY,
D3DFMT_INDEX16, D3DPOOL_MANAGED, &mBoxIB, 0));

// Write box indices to the index buffer.

WORD* i = 0;

HR(mBoxIB->Lock(0, 0, (void**)&i, 0)); v[6]

// Fill in the front face index data v[7]

i0] =0;i[1] =1;i[2] = 2

i[31 = 0;i[4] = 2;i[5] = 3;

// Fill in the back face index data

i[e] =4, i[7] =5;i8] =6

i[9] = 4, i[10] = 6; i[11] = 7,

/] S dEf

HR(mBoxIB->Unlock());

v[0]
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OutputPixel = SourcePixel ® SourceBlendFactor + DestPixel ® DestBlendFactor

S8lgl ZAlo|A SourcePixell} DestPixel0| £ SQIX| 7ICHS| MHS|E}.
SourcePixel2 Sx} 2| 0X} St= pixel2 2|0]

DestPixel2 back bufferdf| Q= pixelZ 2|0]

2|3 ofgie] E&IY drAlg)| [}2 SourceBlendFactor?}l DestBlendFactor ZS HIZHY| HOf
2}.

etnol S3le (alpha blending)2| A%,

SourceBlendFactor= Source?| alphaZ}Ql (Sa, Sa, Sa, Sa)

DestBlendFactor= Source?| inverse alphaZ}?l (1-Sa, 1-Sa, 1-Sa, 1-Sa)

OutputPixel = SourcePixel * (Sa, Sa, Sa, Sa) + DestPixel * (1-Sa, 1-Sa, 1-Sa, 1-Sa)

CiM E7lY (add blending)2| A<,
SourceBlendFactor= _ (1,1, 1, 1)
DestBlendFactor= (1,1, 1, 1)

OutputPixel = _ SourcePixel + DestPixel

=4 g3d (add blending)2| AL,

SourceBlendFactor= _ (0, 0, 0, 0)

DestBlendFactor= _ SourcePixel

OutputPixel = ___SourcePixel * DestPixel
SHYS 23 X E5£ET AS A2(AXt E (no blending) FL

SourceBlendFactor= _ (0, O, 0, 0)
DestBlendFactor= _ (1,1, 1, 1)
OutputPixel = __ DestPixel

9/9




