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Direct3D Basics - Surface

O Surface

» - Direct3D7} = 2D image data & H. 33} o] &3}

4 4 &) & (matrix of pixels) .
» 32O YH] (width) €} 3] (height)= pixel ©91 = A4t
= Pitch - 3 9] U H](width)©] byte
St=9o] @l whe} width*sizeof(pixelFormat) .0t ©] & 4= 3l

1

KN
=]

Direct3D Basics - Surface

O IDirect3DSurface9
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typedef struct _D3DLOCKED_RECT {
INT Pitch; // surface pitch
void *pBits; // surface memory
} D3SDLOCKED_RECT;

Direct3D Basics - Surface
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/I _surface”} IDirect3DSurface9 interface 2 2| pointer}al 714
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D3DSURFACE_DESC surfaceDesc;
_surface->GetDesc(&surfaceDesc);
Il surface pixel data® 2] pointerg 95
D3DLOCKED_RECT lockedRect;
_surface->LockRect(&IockedRect 0, 0);
/I surface2] 7} pixels Ao = WHE3lo] pixelS WA o & 2|4
DWORD* imageData = (DWORD?¥*) IockedRect pBits;
for (int i=0; i<surfaceDesc.Height; i++) {
for (int j=0; j<surfaceDesc.Width; j++) {
/I pitch+= byte ©¢] ] # DWORDY 4bytes©] 2.2 4% L}35
intindex =i * lockedRect.Pitch / 4 + j;
imageData[index] = 0xffff0000; I red
}
}

_surface->UnlockRect();




Direct3D Basics - Multisampling
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Direct3D Basics - Pixel format
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Direct3D Basics - Depth buffer

O Depth buffer [71¥ 1.6 3+11]

Direct3D Basics - A% <] E4

0 D3DCAPS9

= Pixel®] depth A H.& 7}A] &= surface¥]. = A 9] pixel©] Th&
pixel 7}2] =4 o] o F-& kst 913 depth buffering (Y=
z-buffering) 7|'H & AM-&-.

w AT P oW A 7} 640x480 Y =5 7HI T 640x4807H €] o]
EA. Fhel e} 2} 747 pixelo] FZ pixel S 71l = ¥ 9.

» Depth buffer] 3512 depth test®] H =& 23} 24-bit'=

=B 35
=53k

O Depth buffer

D3DFMT_D32 - 32-bit depth buffer

D3DFMT_D24S8 - 24-bit depth buffer, 8-bit stencil buffer
D3DFMT_D24X8 - 24-bit depth buffer

D3DFMT_D24X454 - 24-bit depth buffer, 4-bit stencil buffer
D3DFMT_D16 - 16-bit depth buffer
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/| D3DCAPS9 instance”} 7|3} Qt}ar 714
bool supportsHardwareVertexProcessing;
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If (caps.DevCaps & D3DDEVCAPS_HWTRANSFORMANDLIGHT) {
I1oit7E AR glem 7] 5ol A5
supportsHardwareVertexProcessing = true;

}else {
supportsHardwareVertexProcessing = false;

}
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IDirect3D9* d3d9;
d3d9 = Direct3DCreate9(D3D_SDK_VERSION);




Initialization - HW Vertex Processing &¢]
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o D3DCAPS9 instanceS % 7|3}
= Default display adapter®] 57 % D3DCAPS9 %A & A+

HRESULT IDirect3D9::GetDeivceCaps (
UINT Adapter, Il 548 314} 3} physical display adapter
D3DDEVTYPE DeviceType, // ©]-42 3| types A1 4
D3DCAPS9 *pCaps

); B % D3DDEVTYPE_HALZ A%

D3DCAPSO9 caps;
d3d9->GetDeviceCaps(D3DADAPTER_DEFAULT, deviceType, &caps);
int vp =0;
if (caps.DevCaps & D3DDEVCAPS_HWTRANSFORMANDLIGHT) {
vp = D3ADCREATE_HARDWARE_VERTEXPROCESSING;
}else {
vp = D3DCREATE_SOFTWARE_VERTEXPROCESSING;
}

Initialization - D3DPRESENT PARAM A #A

o D3DPRESENT PARAMETERES %A instance x| - 7|
m IDirect3DDevice9 24 A o] A 2 S A g+
typedef struct_D3DPRESENT_PARAMETERS {

UINT BackBufferwidth; // Frd ¥ |

UNIT BackBufferHeight; | S HW 3 i=0)

D3DFORMAT BackBufferFormat /R R i e |

UINT BackBufferCount; Jl 0] &3 T 4 — HE 1" x| A

D3DMULTISAMPLE_TYPE MultiSampleType; // $A 8] o] & HE| A=Y E}S)

DWORD MultiSampleQuality; // HE] == 2

D3DSWAPEFFECT SwapEffect; // 2=¢}8 W — K5 D3DSWAPEFFECT_DISCARD

HWND hDeviceWindow; /AR 20t A= S- AE

BOOL Windowed; N RES- e A3 s o= true

BOOL EnableAutoDepthStencil; // A5 0.2 Z)l o]/~ 8l A B] 3 ¥ ?4 a9 true

D3DFORMAT AutoDepthStencilFormat; // Z!©]/2~ €l 2] ¥ T

DWORD Flags; 1o (Z1

UINT FullScreen_RefreshRatelnHz; // A} A& #] 4

UNIT Presentationinterval;  // A]$17F4 D3DPRESENT_INTERVAL_DEFAULT
} D3DPRESENT_PARAMETERS;
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Initialization - IDirect3DDevice9 A4

o IDirect3DDevice9 78 A A A

IDirect3DDevice9::CreateDevice(
11 234 ¢} t)-8-2 physical display adapterS #| 4
UINT Adapter,
/I HW “¢=] (D3DDEVTYPE_HAL)
1155 e 9|2 2 ~E 7] %] (D3DDEVTYPE_REF)
D3DDEVTYPE DeviceType,
11 &= 2} 4742 window handle
HWND hFocusWindow,
N 3EHMeIE M & Xl 2&5t= 8t
Il 3+=¢o] %] 2] (D3DCREATE_HARDWARE_VERTEXPROCESSING)
I == AXEg o] X)) (D3DCREATE_SOFTWARE_VERTEXPROCESSING)
DWORD BehaviorFlags,
/I %71 3}%¥ D3DPRESENT_PARAMETERS instance #| %
D3DPRESENT_PARAMETERS *pPresentationParameters,
11 874 2&=] return
IDirect3DDevice9 **ppReturnedDevicelnterface

Example - d3dUtility.h

$include <d3dx9%.h>
$#include <string>
namespace d3d {
bool InitD3D( //FS2® T =JI3, Direct3D=JI|&}.
HINSTANCE hInstance, // [in] Application instance.
int width, int height, // [in] Backbuffer dimensions.
bool windowed, // [in] Windowed (true) or full screen (false).
D3DDEVTYPE deviceType, // [in] HAL or REF
IDirect3DDeviced** device);// [out] The created device.
int EnterMsglLoop( //S2° message loopE EXHE
bool (*ptr display) (float timeDelta)); //jaljl IEE ¥
LRESULT CALLBACK WndProc( //FTSEFTE S AL procedureﬁﬁ
HWND hwnd,
UINT msqg,
WPARAM wParam,
LPARAM 1Param);
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template<class T> void Release(T t) { //COM interfaceE release.
if(t ) |
t->Release();
t = 0; i
}
template<class T> void Delete(T t) { //storageZXES HMH.
if(t ) |
delete t;
t =05 }




Example - d3dUtility.cpp Example - d3dUtility.cpp

#include "d3dUtility.h" // Init D3D : Step 1,2,3,4.
bool d3d::InitD3D( HRESULT hr = 0; .

HINSTANCE hInstance, int width, int height, // Step 1: Create the IBlrgctSDQ object.

bool windowed, D3DDEVTYPE deviceType, IDirect3DS* d3d9 = 0; d3d9 = Direct3DCreated(D3D_SDK VERSION) ;

IDirect3DDeviced** device) { //Create main application window. if( !1d3d9 ) | ‘

WNDCLASS wc; ::MessageBox (0, "Direct3DCreate9() - FAILED"™, 0, 0);

wc.style = CS HREDRAW | CS VREDRAW; ,[returnﬁfalse; )

wc.lpfnWndProc = (WNDPROC)d3d::WndProc; // step 2: Check for hardware vp.

wc.chClsExtra = 0; wc.cbWndExtra = 0; D3DCAPSY caps; ‘

we.hInstance = hInstance; d3d97>Ge:Dev1ceCaps(DBDADAPTERiDEFAULT, deviceType, &caps);

wc.hIcon = LoadIcon(0, IDI APPLICATION):; int vp = 0;

we.hCursor = LoadCurscr (0, IDC ARROW); if( caps.DevCaps & D3DDEVCAPS HWTRANSFORMANDLIGHT )

wc.hbrBackground = (HBRUSH)GetStockobject (WHITE BRUSH); vp = D3DCREATE_HARDWARE VERTEXPROCESSING;

wc.lpszMenuName = 0; wc.lpszClassName = "Direct3D9Rpp"; else wvp = D3DCREATE_SOFTWARE VERTEXPROCESSING;

if( !RegisterClass (&wc) ) | rr Step 3: Fill out the_EBDPRESENTiPARAMETERS structure.
::MessageBox (0, "RegisterClass() - FAILED", 0, 0); D3DPRESENT_PRRAMETERS d3dpp; ] )
return false; d3dpp.BackBufferWidth = width; d3dpp.BackBufferHeight = height;

} d3dpp.BackBufferFormat = D3DFMT_ABREBGSEBS;

HWND hwnd = 0; d3dpp.BackBufferCount = 1;

hwnd = ::CreateWindow ("Direct3D%2pp", "Direct3D9App", d3dpp.MultiSampleType = D3DMULTISAMPLE NONE;
WS_EX TOPMOST, 0, 0, width, height, d3dpp.MultiSampleQuality = 0;
0 7*parent hwnd*/, 0 /* menu */, hlnstance, 0 /*extra*/); d3dpp.SwapEffect = D3DSWAPEFFECT_ DISCARD;

if( 'hwnd ) { d3dpp.hDeviceWindow = hwnd; d3dpp.Windowed = windowed;
::MessageBox (0, "CreateWindow() - FAILED", 0, 0); d3dpp.EnableRutoDepthStencil = true;
return false; d3dpp.AutoDepthStencilFormat = D3DFMT D2458;

} d3dpp.Flags = 0;

: :ShowWindow (hwnd, SW SHOW) ; d3dpp.FullScreen_RefreshRateInHz = D3DPRESENT_ RATE_ DEFAULT;

: :UpdateWindow (hwnd) ; d3dpp.PresentationInterval = D3DPRESENT INTERVAL IMMEDIATE;

Example - d3dUtility.cpp Example - d3dUtility.cpp

// Step 4: Create the device. int d3d::EnterMsgLoop( bool (*ptr display) (float timeDelta) )
hr = d3d9->CreateDevice {

(
D3DADAPTER DEFRULT, // primary adapter MSG msg;
deviceType, // device type ::ZeroMemory (&msg, sizeol (MSG));
hwnd, // window associated with device
vp, // vertex processing static float lastTime = (float)timeGetTime();
&d3dpp, // present parameters
device); // return created device while (msg.message != WM QUIT) ({
if( FAILED (hr) ) { if (::PeekMessage (&msg, 0, 0, 0, PM REMOVE))
// try again uszing a 1é-bit depth buffer { B
d3dpp.AutcDepthStencilFormat = D3DFMT D16; ::TranslateMessage (&msqg) ;
hr = d3d9->CreateDevice ( - ::DispatchMessage (&msqg) ;
D3DADAPTER DEFAULT, }
deviceType, else { //HE BCE A,
hwnd, float currTime = (float)timeGetTime();
vp, float timeDelta = (currTime - lastTime)*0.001f;
&d3dpp,
device); ptr display(timeDelta); //display &+ S E&HC.
if ( FAILED (hr) ) { -
d3d9->Release(); // done with d3d9 object lastTime = currTime;
::MessageBox (0, "CreateDevice() - FAILED", 0, 0); }
return false; }
} return msg.wParam;
j }
d3d9->Release(); // done with d3d9 obiject

return true;




Example Framework

Example Framework - D3D Init

o D3D %7]s}
» 3% 3 (WndProc, WinMain 9])

Bool Setup() - AH¢1 9] o} =] 5499 el &8 FEje] 44
T APE A F=H AL
Void Cleanup() - Setup()oll Al &3 AL & 3| Al 3k 24
Bool Display(float timeDelta) - &.& 18]7] Z=& 8. &4 <]
A4 74 5 vl framer}th Yojrbof &= A9 S 3. timeDelta+=
Zh g o] A Alzte 2 21 2 )] oy H o] d 57| sk
°o]-&-4.

#include "d3dUtility.h"
// Globals
IDirect3DDevice9* Device = 0;
// Framework Functions
bool Setup() {
// Nothing to setup in this sample.
return true;
}
void Cleanup() {
// Nothing to cleanup in this sample.
}

bool Display(float timeDelta) ({
if( Device ) { // Only use Device methods if we have a valid device.
//Instruct the device to set each pixel on the back buffer black -
//D3DCLEAR TARGET: 0xz00000000 (black) - and to set each pixel on
//the depth buffer to a value of 1.0 - D3DCLEAR ZBUFFER: 1.0f.
Device->Clear(0 /* DWORD Count : pRects HHE LH AZ&ES £ */,
0 /* const D3DRECT* pRects : clears StH AIZEO s */,
D3DCLEAR TARGET |D3DCLEAR ZBUFFER /* DWORD Flags: O{E T
/* cleargtA|2 XI&E. D3DCLEAR TARGET/ZBUFFER/STENCIL. */
0x00000000 /* D3DCOLOR Color : render UAIE cleard MAf
1.0f /* float Z: Z-bufferWl XEGIIA ot= &b */,
0 /* DWORD Stencil : stencil bufferOl XA&ZLA Gl & */);

// Swap the back and front buffers.
Device->Present (0, 0, 0, 0);
}

return true;

Example Framework - D3D Init

LEESULT CALLBACK d3d::WndProc (EWND hwnd, UINT msg,
WPRRAM wParam, LPARAM 1Param) {
switch( msg ) {
case WM DESTROY:
::PostQuitMessage (0);

break;
case WM KEYDOWN:
if( wParam == VK ESCAPE )
::DestroyWindow (hwnd) ;
break;

}

return ::DefWindowProc (hwnd, msg, wParam, lParam);

}
int WINAPI WinMain (HINSTANCE hinstance, HINSTANCE prevInstance,
PSTR cmdLine, int showCmd) {
1f£(!'d3d::InitD3D (hinstance,
640, 480, true, D3DDEVTYPE HAL, &Device)) {
::MessageBox (0, "InitD3D() - FAILED", 0, 0);
return 0;

}

if(!setup()) {
::MessageBox (0, "Setup() - FAILED", 0, 0);
return 0;

}

d3d: :EnterMsgLoop( Display );:

Cleanup();

Device->Releasze();

return 0;




