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Online, Defender, Lineage, Computer Space, VCS
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2. T2 Fd(Ray: p(t) = po + tu)? HW (Plane: ax + by + cz + d = 0)9] wAHES 3+
Direct3D Z =9 dF-olt}, #Hl 7HS A SHA] L. (107)

typedef struct _RAY {
D3DXVECTORS p;
D3DXVECTORS u;
} RAY;
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BOOL RayPlanelntersection (D3DXPLANE* plane, RAY line, D3DXVECTORS3* out)
{
FLOAT denom =
if (denom == 0)
return false;
floatt =
if (1<0)
return false;
*out = line.p + t*line.u;
return true;

}

void main()
{
D3DXPLANE plane(1, 0, 0, 1);
RAY rayl, ray2;
rayl.p = D3DXVECTOR3(1, 0, 0);
rayl.u = D3DXVECTOR3(-1, -1, 0);
ray2.p = D3DXVECTOR3(0, 0, -2);
ray2.u = D3DXVECTOR3(1, 1, 1);
ray3.p = D3DXVECTOR3(1, 1, 0);
ray3.u = D3DXVECTOR3(1, 1, 1);
D3DXVECTORS3 outl, out2;
if (RayPlanelntersection(&plane, rayl, &outl))
cout << "outl ="<<outl <<endl;// ZZ 3}
if (RayPlanelntersection(&plane, ray2, &out2))
cout << "out2 ="<<out2 << endl;// ZZ 3}
if (RayPlanelntersection(&plane, ray3, &out3))
cout << "out3 ="<<out3 << endl;// ZSZ3}

3. &2 d3dUtility.cpp Z2IA9] InitD3D & RT3 ol ¥ o] A S Yo
2 (1073).

bool d3d::InitD3D(HINSTANCE hinstance,int width, int height, bool windowed, D3DDEVTYPE
deviceType,IDirect3DDevice9** device)

{
/I Create the main application window.
WNDCLASS wc;
we.style = CS_HREDRAW | CS_VREDRAW:;

wec.lpfnwndProc
wc.cbClsExtra
wc.cbWndExtra
wc.hinstance
wc.hlcon
wc.hCursor

= (WNDPROC)d3d::WndProc;
= 0;
= O;
= hinstance;
= Loadlcon(0, IDI_APPLICATION);
= LoadCursor(0, IDC_ARROW);

wc.hbrBackground = (HBRUSH)GetStockObject(WHITE_BRUSH);
wc.lpszMenuName = 0;
wc.lpszClassName = "Direct3D9App";

if( 'RegisterClass(&wc) ) {
::MessageBox(0, "RegisterClass() - FAILED", 0, 0);
return false;

}

HWND hwnd = 0;
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hwnd = ::CreateWindow("Direct3D9App", "Direct3D9App",
WS_EX_TOPMOST,
0, 0, width, height,
0 /*parent hwnd*/, 0 /* menu */, hinstance, 0 /*extra*/);

if( thwnd ) {
::MessageBox(0, "CreateWindow() - FAILED", 0, 0);
return false;

}

::ShowWindow(hwnd, SW_SHOW);
::UpdateWindow(hwnd);

/' Init D3D
HRESULT hr = 0;

I/l Step 1:
IDirect3D9* d3d9 = 0;
d3d9 = Direct3DCreate9(D3D_SDK_VERSION);

if('d3d9) {
::MessageBox(0, "Direct3DCreate9() - FAILED", 0, 0);
return false;

}

I/l Step 2:
D3DCAPS9 caps;
d3d9->GetDeviceCaps(D3DADAPTER_DEFAULT, deviceType, &caps);

intvp =0;
if( caps.DevCaps & D3ADDEVCAPS_HWTRANSFORMANDLIGHT )
vp = D3ADCREATE_HARDWARE_VERTEXPROCESSING;

else

vp = D3DCREATE_SOFTWARE_VERTEXPROCESSING;
I/l Step 3:
D3DPRESENT_PARAMETERS d3dpp;
d3dpp.BackBufferWidth = width;
d3dpp.BackBufferHeight = height;
d3dpp.BackBufferFormat = D3DFMT_AB8R8G8BS;
d3dpp.BackBufferCount =1,
d3dpp.MultiSampleType = D3DMULTISAMPLE_NONE;
d3dpp.MultiSampleQuality =0;
d3dpp.SwapEffect = D3DSWAPEFFECT_DISCARD;
d3dpp.hDeviceWindow = hwnd;
d3dpp.Windowed = windowed;
d3dpp.EnableAutoDepthStencil = true;
d3dpp.AutoDepthStencilFormat = D3DFMT_D248S8;
d3dpp.Flags =0;
d3dpp.FullScreen_RefreshRatelnHz = D3DPRESENT_RATE_DEFAULT;
d3dpp.Presentationinterval = D3DPRESENT_INTERVAL_IMMEDIATE;
Il Step 4:

hr = d3d9->CreateDevice(
D3DADAPTER_DEFAULT, // primary adapter
deviceType, /l device type
hwnd, /l window associated with device
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vp, Il vertex processing
&d3dpp, /I present parameters
device); I/ return created device
/] Step 5:

if( FAILED(hr) ) {
d3dpp.AutoDepthStencilFormat = D3DFMT_D16;
hr = d3d9->CreateDevice(
D3DADAPTER_DEFAULT,
deviceType,
hwnd,

vp,
&d3dpp,
device);

if( FAILED(hr) ) {
d3d9->Release(); // done with d3d9 object

::MessageBox(0, "CreateDevice() - FAILED", 0, 0);
return false;

}

d3d9->Release(); // done with d3d9 object

return true;

4. Zlo] W3 ¥ (Depth buffering)ol] 3l A3}, Direct3DoA AL T U= Zo] HHY
(Depth buffer)9] formatg sty o] o2 o2 (10%).
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5. @ HE JHFo oF 3 A (rotate)dt= FE (matrix)= o} T} o] s A
od 4 9t o] FAE& o]&3le] FAZF (1, 1, 0)°] 45% 3| A (rotate)3tE 3x3 FH (matrix)
RS frE3te). (103)

R =1cosd+Symmetric (1-cos®d)+Skew sind

a; aa, aa,
Symmetric=|aa, a, aa,
aa, aa, a
0 -a, a,
Skew=| a, 0 —-a,
-a, a, 0
C0s45 =sin45 = g

/) EARE &3t
d3ddev->SetRenderState(D3DRS_ALPHABLENDENABLE, TRUE);

/ B AA%WH (Blending Operation)S *| A gt}

// <, outputPixel = srcPixel*srcBlendFactor + destPixel*dstBlendFactor
d3ddev->SetRenderState(D3DRS_BLENDOP, D3DBLENDOP_ADD);

/&3 B HE (Source$} Destination Factor)E *| % 3T,
Device->SetRenderState(D3DRS_SRCBLEND, D3DBLEND_SRCALPHA);
Device->SetRenderState(D3DRS_DESTBLEND, D3DBLEND_INVSRCALPHA);

___outputPixel =
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a8 3, R EdFL Source®} Destination FactorE Thd #Zo] XAt} o] EdPe
ZA (outputPixel)S 2| o2 X 33}t

/ B Edd HE (Source$} Destination Factor)E *| % 3T,
Device->SetRenderState(D3DRS_SRCBLEND, D3DBLEND_SRCALPHA);

Device->SetRenderState(D3DRS_DESTBLEND, D3DBLEND_ONE);

___outputPixel =

a8 1, 34 Ed9L Source®} Destination FactorE Thd #Zo] XAt} o] BRG]
ZA (outputPixel)S 2|02 X 33}

/528 Edd HEH (Source$} Destination Factor)E *| 4 g,
Device->SetRenderState(D3DRS_SRCBLEND, D3DBLEND_ZERO);

Device->SetRenderState(D3DRS_DESTBLEND, D3DBLEND_SRCCOLOR);

___outputPixel =

gz, 9 o]m A9 HA (inverted color) £ P Source®} Destination FactorE T3
2ol A%, o] B HFA (outputPixel)S 202 X A3}

/A EdY HE (Source$t Destination Factor)E XA gt}
Device->SetRenderState(D3DRS_SRCBLEND, D3DBLEND_INVDESTCOLOR);

Device->SetRenderState(D3DRS_DESTBLEND, D3DBLEND_ZERO);

___outputPixel =

aela, 49 EdYS AR AR BEFEHYT A& a8l A& W Source®t Destination
Factorg T3 #Zo| X[A3t. o] EAQY HZF A (outputPixel)S 222 FH3}).

/=548 Edd HEH (Source$} Destination Factor)E *] 4 3T,
Device->SetRenderState(D3DRS_SRCBLEND, D3DBLEND_ONE);
Device->SetRenderState(D3DRS_DESTBLEND, D3DBLEND_ZERO);

___outputPixel =

uh

7 £ litPyramid dA] T2 URE HAFI o oy T2 IS0 dy
g Fo|=Z gl Ao o= o] #H YA ol Rk o} Yol (20H)

6/10




ddistn HEjugolFe Ald 2oy FIHaAF (2008E B38H7]) 200813 449 239
8} a} S ol &

--litPyramid.cpp
IDirect3DDevice9* Device = 0;

const int Width = 640;
const int Height = 480;

IDirect3DVertexBuffer9* Pyramid = 0O;

struct Vertex {
Vertex(){}
Vertex(float x, float y, float z, float nx, float ny, float nz) {
X =X, .y =y, z =2
_NX=nX; _ny =ny;_nz=nz
}
float _x, _y, _z
float _nx, _ny, _nz;
static const DWORD FVF;
3
const DWORD Vertex::FVF = D3DFVF_XYZ | D3DFVF_NORMAL;

bool Setup() {
Device->SetRenderState(D3DRS_LIGHTING, true);

Device->CreateVertexBuffer(
12 * sizeof(Vertex),
D3DUSAGE_WRITEONLY,
Vertex::FVF,
D3DPOOL_MANAGED,
&Pyramid,
0);

Vertex* v;

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

Il front, left, right, back face &7+ M2f ..
Pyramid->Unlock();

D3DMATERIAL9 mtrl;
mtrl.Ambient = d3d::WHITE;
mtrl.Diffuse = d3d::WHITE;
mtrl.Specular = d3d::WHITE;
mtrl.Emissive = d3d::BLACK;
mtrl.Power =5.0f;

Device->SetMaterial(&mtrl);

D3DLIGHTO dir;

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

dir.Type = D3DLIGHT_DIRECTIONAL;
dir.Diffuse = d3d::WHITE;

dir.Specular = d3d::WHITE * 0.3f;

dir. Ambient =d3d::WHITE * 0.6f;
dir.Direction = D3DXVECTOR3(1.0f, 0.0f, 0.0f);

Device->SetLight(0, &dir);
Device->LightEnable(0, true);

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

D3DXVECTORS pos(0.0f, 1.0f, -3.0f);
D3DXVECTORS target(0.0f, 0.0f, 0.0f);
D3DXVECTORS up(0.0f, 1.0f, 0.0f);

7/10




ddistn HEjugolFe Ald 2oy FIHaAF (2008E B38H7]) 200813 449 239
8} a} S ol &

D3DXMATRIX V;
D3DXMatrixLookAtLH(&V, &pos, &target, &up);
Device->SetTransform(D3DTS_VIEW, &V);

D3DXMATRIX proj;
D3DXMatrixPerspectiveFovLH(
&proj,
D3DX_PI * 0.5f, // 90 - degree
(float)Width / (float)Height,
1.0f,
1000.0f);
Device->SetTransform(D3DTS_PROJECTION, &proj);

return true;

}
bool Display(float timeDelta)

if( Device ) {
D3DXMATRIX yRot;
static float y = 0.0f;
D3DXMatrixRotationY (&yRot, y);
y += timeDelta;
if(y >=6.28f)
y = 0.0f;

Device->SetTransform(D3DTS_WORLD, &yRot);

Device->Clear(0, 0, D3DCLEAR_TARGET | D3DCLEAR_ZBUFFER, 0x00000000, 1.0f, 0);
Device->BeginScene();

Device->SetStreamSource(0, Pyramid, 0, sizeof(Vertex));
Device->SetFVF(Vertex::FVF);
Device->DrawPrimitive(D3DPT_TRIANGLELIST, 0, 4);

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

return true;

WHE 2~ /AQd > W3 (Vertex/Index | DrawPrimitive

2~
Buffer) =& %) (Drawing) 3+

=

(Lighting) & #1& (Material) | Device->SetRenderState(D3DRS_LIGHTING, true);

& o8

1

ok

wee vl

(world transformation)
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(view transformation)

o W3

~m

p

(projection transformation)

8. D3DXMatrixReflect(D3DXMATRIX *pOut, CONST D3DXPLANE *pPlane) 3+ WAl &
< WY UYE otk A Pixy,z)7t BT FE HHQ xy-plane, xz-plane, yz-planeol| HHA}
HojR A P& 4z a2 Yepfa 1 g AAbsteh (107).

9. T otle] T FL2 H92A wiBE 317] H3 g2 FAREE ALSHE RIS A4
2. (107).
bool Setup()
{
Device->CreateVertexBuffer(3*sizeof(Vertex), DSDUSAGE_WRITEONLY,
Vertex::FVF, D3DPOOL_MANAGED, &Tri, 0);

Vertex* v;

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

v[0] = Vertex(-1,-1, 1,0, 0, -1, , );
v[1] = Vertex(0,1,1,0,0, -1, , );
v[2] = Vertex(1,-1,1,0,0, -1, , );

Tri->Unlock();

D3DXCreateTextureFromFile(Device, “dx5_logo.bmp”, & Tex);
Device->SetTexture(0, Tex);

Device->SetSamplerState(0, D3SADSAMP_MAGFILTER, D3DTEXF_LINEAR);
Device->SetSamplerState(0, D3DSAMP_MINFILTER, D3DTEXF_LINEAR);
Device->SetSamplerState(0, D3ADSAMP_MIPFILTER, D3DTEXF_POINT);
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