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Pong, Pac-Man, DOOM, DeathRace, Atari, Mortal Kombat, SONY, Wii, Spacewar, Ultima
Online, Defender, Lineage, Computer Space, VCS

1) Ed Rottberg”Z} 7H&e HZx2] 1913 A3 A2 _Battlezone_©|t}.

2) IDSoftware AF7} 713t F54 =2 FPS (193 #4) A9 __ DOOM__ °]t},
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9) 19979 Richard Garriott ¥} Ralph Koster 7} 7§k 24218 RPG A= _ Ultima
Online__ ©]Tt}.

10) 19980 gr=oll A 2kl Aol Aiskel AR A EAldl G mR AL
_ NCSoft®] Lineage _ ©]t}.

2. T2 A (Ray: p(t) = po + tu)? HW (Plane: ax + by + cz + d = 0)9] wAHES o+
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 = __D3DXPlaneDotNormal(plane, &line.u)
if (denom == 0)
return false;
floatt = __ - D3DXPlaneDotCoord(plane, &line.p)/denom
if (1<0)
return false;
*out = line.p + t*line.u;
return true;
}
void main()
{
D3DXPLANE plane(1, 0, 0, 1);
RAY rayl, ray2, ray3;
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, out3;
if (RayPlanelntersection(&plane, rayl, &outl))
cout << "outl ="<<outl << endl;// _EHZAD} (-1, -2, 0)
if (RayPlanelntersection(&plane, ray2, &out2))
cout << "out2 =" << out2 << endl; // _Z&=Z 3} nothing
if (RayPlanelntersection(&plane, ray3, &out3))
cout << "out3 =" << out3 << endl; // _Z=Z 1} nothing
}

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;
wc.style = CS_HREDRAW | CS_VREDRAVW,;
wc.lpfnwndProc = (WNDPROC)d3d::WndProc;
wc.cbClsExtra =0;
wc.cbWndExtra =0;
wc.hinstance = hinstance;
wc.hlcon = Loadlcon(0, IDI_APPLICATION);
wc.hCursor = LoadCursor(0, IDC_ARROW);

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

if( IRegisterClass(&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);

/I Init D3D
HRESULT hr =0;

/I Step 1: Create the IDirect3D9 object (Direct3D x| 4 A)
IDirect3D9* d3d9 = 0;
d3d9 = Direct3DCreate9(D3D_SDK_VERSION);

if(1d3d9 ) {
::MessageBox(0, "Direct3DCreate9() - FAILED", 0, 0);
return false;

}

/I Step 2: Check for hardware vp
D3DCAPS9 caps;
d3d9->GetDeviceCaps(D3DADAPTER_DEFAULT, deviceType, &caps);

intvp =0;
if( caps.DevCaps & D3DDEVCAPS_HWTRANSFORMANDLIGHT )
vp = D3ADCREATE_HARDWARE_VERTEXPROCESSING;

else
vp = D3DCREATE_SOFTWARE_VERTEXPROCESSING;

/I Step 3: Fill out the D3DPRESENT_PARAMETERS structure (CreateDevice2| present parameter
=FS))

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;

/I Step 4: Create the Direct3D device (Direct3D C|HFO|A A A)

hr = d3d9->CreateDevice(
D3DADAPTER_DEFAULT, // primary adapter
deviceType, /Il device type
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hwnd, /I window associated with device
vp, Il vertex processing
&d3dpp, /I present parameters
device); /l return created device
/| Step 5: _____If failed, Try to create the device with 16-bit depth buffer (8 =35tx| 235l 16-bit Z 0| B
ALE35H0 CHA| CreateDeviceE Al k)
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. Zo] ¥H= (Depth buffering)ol ™3] 3} 1, Direct3DA AL&E 4= glE Zo] HH

(Depth buffer)9] formats 3} o4 o2 Eolg (103).

zlo] wzet olwlw 9 gusk op 54 Male] o] AuE T
Direct3Dol| 4| &= gxﬂg] = A

)
< z-bufferinge] gt 7|"H-& ARE-$HT}.

D3DFMT_D32 : 32-bit Zlo] ¥

D3DFMT_D24S8 : 24-bit 2] W ¥ 9} 8-bit A&l 2 1 ¥
D3DFMT_D24X8 : 24-bit zlo] B 7
D3DFMT_D24X454 : 24-bit Zlo] ®W 3 9} 4-bit €2 B ¥
D3DFMT_D16 : 16-bit Zl©] T
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dA Y 3 HFo orE 3 A (rotate)dt= FH (matrix)T oF o] F2|FH #o| 3] A
g 4 o o] FAE o]&3le] FAZ (1, 1, 0)°] 45% 3| A (rotate)3tE 3x3 FH (matrix)
Re #X=38te (10%)

R = 1cos 8 + Symmetric (1—cos @) + Skew sin @

o &
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g2 F A ks 98 7HA HHeE EdY3es AL HAFa Qith 7 49 w4
o HFHE oz Yehda o] W srcPixel C.Z, destPixel C42 F &I (207).
2 YehyE H3F Y (outputPixel)S 202 Fd3}e).

/ B3-S &4
d3ddev->SetRenderState(D3DRS_ALPHABLENDENABLE, TRUE);
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Jdl O{N

/ B AAWH (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 = C* A+ Ca*(1 - As)

a3, R EAF L Source®} Destination Factorg Thg3 o] A%t} o] B F
Z A (outputPixel)S o2 X &3l

/ B4 Edd HE (Source$} Destination Factor)E *| 4 3Tt
Device->SetRenderState(D3DRS_SRCBLEND, D3DBLEND_SRCALPHA);
Device->SetRenderState(D3DRS_DESTBLEND, D3DBLEND_ONE);

outputPixel = C* As + Cq

a8, 34 Ed9d2 Source$}t Destination FactorE T3 Zo] A A3t} o] ERY ] 3
Z A (outputPixel)S o2 X &3}l

/528 Edd HEH (Source$} Destination Factor)E *| 4 3T,
Device->SetRenderState(D3DRS_SRCBLEND, D3DBLEND_ZERO);
Device->SetRenderState(D3DRS_DESTBLEND, D3DBLEND_SRCCOLOR);

outputPixel = Cq *Cs

a8z, 9 o]m A 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 = (1 - Cy)* C;

e, g3 BdES A A2 BET
Factor® TS o] x|A3ic} o] Bdye] =

AL a8 AL v Source®} Destination
ZA (outputPixel)S 222 X &3}l

ot
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&2} Bl o] &
/i 3= AR A2 BEFHET A& 281 A4S W EIDY HAE  (Source}

Destination Factor)E #] A §tt}.
Device->SetRenderState(D3DRS_SRCBLEND, D3DBLEND_ONE);
Device->SetRenderState(D3DRS_DESTBLEND, D3DBLEND_ZERO);

outputPixel = C;

7. =< litPyramid A T2 AR E RoFa Qo o5 T2 S| dY
g go|xgel Ao o= Fo AH YEXA ol Hlghd o} Qolg) (204)

--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);

/l front, left, right, back face &7+ M2F ...
Pyramid->Unlock();

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

Device->SetMaterial(&mtrl);
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D3DLIGHTQ 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);

D3DXVECTORS3 pos(0.0f, 1.0f, -3.0f);
D3DXVECTORS3 target(0.0f, 0.0f, 0.0f);
D3DXVECTORS3 up(0.0f, 1.0f, 0.0f);
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, D3ADCLEAR_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;

HE 2~ /Q0d 2~ W3 (Vertex/Index | CreateVertexBuffer
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Buffer) =& %) (Drawing)

S}
=

=
T

Lock, Unlock

SetStreamSource, SetFVF, DrawPrimitive

%" (Lighting) & A% (Material) | Device->SetRenderState(D3DRS_LIGHTING, true);
sk Device->SetMaterial (&mtrl);
Device->SetLight(0, &dir);
Device->LightEnable(0, true);
Device->SetRenderState(D3DRS_NORMALIZENORMALS, true);
Device->SetRenderState(D3DRS_SPECULARENABLE, true);
wele Hsk D3DXMatrixRotationY (&yRot, y);

—~~

world transformation)

Device->SetTransform(D3DTS_WORLD, &yRot)

o2

"F

4

[‘

(view transformation)

D3DXMatrixLookAtLH
SetTransform(D3DTS_VIEW, &V)

g W3

[‘

(projection transformation)

D3DXMatrixPerspectiveFovLH
SetTransform(D3DTS_PROJECTION, &proj)

8. D3DXMatrixReflect(D3DXMATRIX *pOut, CONST D3DXPLANE *pPlane) 3£ WA} 34
< W= Y otk A Pixy,z)7t BT FE WA xy-plane, xz-plane, yz-planeol| HHA}
Hold A Pe 47 29z Yehla 2 g Aste. (107).
P7} xy-planedl] HHALE| X P'(x, y, -z)
P7} xz-plane®l] ¥HAFEO1Z H P’ (x, -y, z)
P7} yz-planeol| HHALE X H P (x,y, 2)
¥
Iz
P{x.y.-2)
xy-plane
e i
100 0 1 0 00 10 0 O
R_0100RXZ:0—1OO ny20100
v“lo 0 1 0 0 0 10 00 -10
0 00 1 0 0 01 00 0 1
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0. the o2l 293 2& HaA B o] A HaA ARE Adalet WHe A9
2. (103).
bool Setup()
{
Device->CreateVertexBuffer(3*sizeof(Vertex), D3ADUSAGE_WRITEONLY,
Vertex::FVF, D3DPOOL_MANAGED, &TTri, 0);
Vertex* v;
Tri->Lock(0, 0, (void**)&v, 0);
v[0] = Vertex(-1,-1,1,0,0,-1, _0_, 1 );
v[1] = Vertex(0,1,1,0,0,-1, _05_, 0 );
v[2] = Vertex(1,-1,1,0,0,-1, _1 , 1 )
Tri->Unlock();
D3DXCreateTextureFromFile(Device, “dx5_logo.bmp”, & Tex);
Device->SetTexture(0, Tex);
Device->SetSamplerState(0, D3SDSAMP_MAGFILTER, D3DTEXF_LINEAR);
Device->SetSamplerState(0, D3DSAMP_MINFILTER, D3DTEXF_LINEAR);
Device->SetSamplerState(0, D3DSAMP_MIPFILTER, D3DTEXF_POINT);
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