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o COM (Component Object Model)
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Direct3D Basics - Surface

o Surface

m A surface is a matrix of pixels that Direct3D uses primarily to
store 2D image data.
m The width and height of a surface are measured in pixels.
m Pitch — the width of a surface in byte
pitch = width * sizeof(pixelFormat)
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Direct3D Basics - Surface

o IDirect3DSurface9

= We describe surfaces with IDirect3DSurface9 interface, methods
for reading and writing data directly to a surface as well as a
surface.
m [Direct3DSurface9 Method
LockRect — to obtain a pointer to the surface memory

UnlockRect — after you have called LockRect and are done accessing
unlock the surface by calling this method

GetDesc — to obtain a description of the surface (in structure
D3DSURFACE_DESC structure)

SetDesc — to set a description of the surface

typedef struct _D3DLOCKED_RECT {

INT Pitch; // surface pitch

void *pBits; // pointer to the start of the surface memory
} D3DLOCKED_RECT;

Direct3D Basics - Surface

o E.g. Locking a surface and writing to each pixel to red

// _surface?} IDirect3DSurface9 interface 29| pointergtd 7t
// 32-bit pixel format& 0| &3stCtn 74

// surface HEE A2
D3DSURFACE_DESC surfaceDesc;
_surface->GetDesc(&surfaceDesc);
// surface pixel dataZ2| pointerg &
D3DLOCKED_RECT lockedRect;
_surface->LockRect(&lockedRect, 0, 0);
// surfaceQ| 2} pixelS CHA O Z HHE3510] pixel S W7HMo 2 X|7H
DWORD* imageData = (DWORD*) lockedRect.pBits;
for (int i=0; i<surfaceDesc.Height; i++) {
for (int j=0; j<surfaceDesc.Width; j++) {
// pitch= byte £t9|0|1{ DWORDY 4bytesO| 22 42 L&
int index = i * lockedRect.Pitch / 4 + j;
imageData[index] = 0xffff0000; // red
}
}

_surface->UnlockRect();
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Direct3D Basics — Pixel format

Direct3D Basics — Double buffering

o Pixel format

= We need to specify the pixel format when we create surfaces
in Direct3D.

o D3DFORMAT

= D3DFMT_R8G8B8

24-bit pixel format. 8-bit red, 8-bit green, 8-bit blue
D3DFMT_X8R8G8BSY

32-bit pixel format. The leftmost 8-bits are not used.
D3DFMT_A8R8GS8B8

32-bit pixel format. The leftmost 8-bits are for alpha.
D3DFMT_A16B16G16R16F

64-bit floating point pixel format
D3DFMT_A32B32G32R32F

128-bit floating point pixel format

In general, 32-bit pixel formats are used for the display and
back buffer surfaces.

o Double buffering

m Swap chains, and more specifically page flipping (or double
buffering) are used to provide smooth, flicker-free animation
between frames.

Front Buffer — The contents of this buffer are currently being
displayed by the monitor.

Back Buffer — The frame currently being processed is rendered to
this buffer.

When the monitor is done displaying the surface in the front
buffer, we move it to the end of the swap chain and the next

in the swap chain is promoted to the front buffer
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Direct3D Basics — Depth buffer

o Depth buffer

= A surface that does not contain image data but rather depth
information about a particular pixel.

m The possible depth values range from 0.0(closest) to 1.0(farthest).
m 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.

m The format of depth buffer determines the accuracy of the depth

test. Most applications work fine with a 24-bit depth buffer.
o0 Depth buffer format
D3DFMT_D32 - 32-bit depth buffer
D3DFMT_D24S8 - 24-bit depth buffer, 8-bit stencil buffer
D3DFMT_D24X8 - 24-bit depth buffer
D3DFMT_D24X4S4 - 24-bit depth buffer, 4-bit stencil buffer
D3DFMT_D16 - 16-bit depth buffer

Direct3D Basics - Multisampling

o Multisampling

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

m 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.

m Need to check whether HW supports multisampling by using

IDirect3D9::CheckDeviceMultiSampleType( UINT Adapter,
_ D3DDEVTYPE DeviceType,
] D3DFORMAT SurfaceFormat,

BOOL Windowed
_______,_..-—-'—=_ i
T D3DMULTISAMPLE_TYPE MultiSampleType,
DWORD * pQualityLevels);




Direct3D Basics — Memory pool

Direct3D Basics — Device Capabilities

0o Memory pool
= Direct3D resources (e.g. surface) can exist in system memory
(RAM), video memory (VRAM), or AGP memory.

= Direct3D memory pool determines the memory type in which a
resource is placed.

o D3DPOOL enumerated type
= D3DPOOL_DEFAULT

instructs Direct3D to place the resource in the memory that is best
suited for the resource type and usage — usually VRAM or AGP
Must be destroyed (released) prior to an IDirect3DDevice9::Reset

= D3DPOOL_MANAGED
Resources placed in the managed pool are backed up in system
memory, and are automatically moved between system memory and
device accessible memory as needed.
When resources in the managed pool are accessed and changed by
the application, they work with the system memory backup color
and then automatically updates them to device accessible memory
as needed.

= D3DPOOL_SYSTEMMEM

Specifies that the resource be placed in system memory.

o D3DCAPS9

m Initialize the members of a D3DCAPS9 object based on the
capabilities of a particular hardware device.

// D3DCAPS9 instanceZ} X£7|3}tE|ACtD 7+
bool supportsHardwareVertexProcessing = false;

/1 X7 e RYAUS SHEQYO0E Mg 5 A=K 4 F

If (caps.DevCaps & D3DDEVCAPS_HWTRANSFORMANDLIGHT) {
// bitZk AM UeB = 7|50| X E
supportsHardwareVertexProcessing = true;

} else {
supportsHardwareVertexProcessing = false;

}

Direct3D Initialization

Initialization — Acquiring IDirect3D9

o Initializing Direct3D
1. Acquire a pointer to an /Direct3D9 interface
2. Verify hardware support for using the current display mode
format
Check the device capabilities (D3DCAPS9) to see if the primary
display adapter (i.e., primary graphics card) supports hardware
vertex processing
4. Initialize an instance of the D3DPRESENT PARAMETERS structure,
consisting of a number of data members that allow us to
specify the characteristics of the IDirect3DDevice9 interface

5. Create the IDirect3DDevice9 object based on an initialized
D3DPRESENT_PARAMETERS structure

w

o IDirect3D9
= 3D graphicsE 20| B#A[SH=0H O|8E Z2|H StEY
&R 9 C++ 24 &
s Jd2jTA FHETL M| E5He 7|5, display mode, formatS Q|
£40| tist SEE 2= bl

IDirect3D9* d3d9;
d3d9 = Direct3DCreate9(D3D_SDK_VERSION);




Initialization — Verifying HAL Support

O After we have created IDirect3DDevice9 object, we
should verify the pixel format combination are
supported by the hardware.

o Check device type

HRESULT IDirect3D9::CheckDeivceType (
UINT Adapter, // EME FDX} 8= physical display adapter
D3DDEVTYPE DeviceType, // 0| 8% HX| typeg XY
D3DFORMAT DisplayFormat, // O| 8% & X|o| C|AZ g 0| ol
D3DFORMAT BackBufferFormat, // 0| 8% & X|9| S HH{ I ol
BOOL Windowed

)

D3DDISPLAYMODE mode;
d3d9->GetAdapterDisplayMode(D3DADAPTER_DEFAULT, &mode);

d3d9->CheckDeviceType(D3DADAPTER_DEFAULT, D3DDEVTYPE_HAL,
mode.Format, mode.Format, true);

Initialization — Checking Hardware Vertex
Processing

o Must specify the type of vertex processing:
= Hardware Vertex Processing vs. Software Vertex Processing

o Initialize a D3DCAPS9 instance
m Based on the capacilities of default display adapter

HRESULT IDirect3D9::GetDeivceCaps (
UINT Adapter, // EM4E8 AKXl 8= physical display adapter
D3DDEVTYPE DeviceType, // 0| 8% FX| typed |
D3DCAPS9 *pCaps

) HE D3DDEVTYPE_HALZ X|H

D3DCAPS9 caps;
d3d9->GetDeviceCaps(D3DADAPTER_DEFAULT, deviceType, &caps);
int vp =0;
if (caps.DevCaps & D3DDEVCAPS_HWTRANSFORMANDLIGHT) {
vp = D3DCREATE_HARDWARE_VERTEXPROCESSING;
} else {
vp = D3DCREATE_SOFTWARE_VERTEXPROCESSING;
}

Initialization —- D3DPRESENT_PARAM

o Fill the instance of D3DPRESENT_PARAMETERES structure

m Determines the characteristics of IDirect3DDevice9 object
typedef struct _D3DPRESENT_PARAMETERS {
UINT BackBufferWidth; // THHEH HH|
UNIT BackBufferHeight; // FHHE =0|
D3DFORMAT BackBufferFormat; // & I T4l o
UINT BackBufferCount; // 0|88 SHHI = - 25 "1" X|H
D3DMULTISAMPLE_TYPE MultiSampleType; // = HH 0| £ E|M
DWORD MultiSampleQuality; // HE|MZ 2l gj|g

il

et

D3DSWAPEFFECT SwapkEffect; // 22t & - 2. & D3DSWAPEFFECT_DISCARD

HWND hDeviceWindow; /] MH|AQE AEL BHE
BOOL Windowed:; /] RS BER MY I« true

BOOL EnableAutoDepthStencil; / AtS 2 2 ZIO|/AEIA HIH 22|32 D true

D3DFORMAT AutoDepthStencilFormat; // ZIO|/AHIA HI{ =4
DWORD Flags; //0 (&2 s
UINT FullScreen_RefreshRatelnHz; // Zj A& X| ™

UNIT PresentationInterval; // A 217t D3DPRESENT_INTERVAL_DEFAULT

} D3DPRESENT_PARAMETERS;

Initialization — Creating IDirect3DDevice9

o Create the IDirect3DDevice9 interface

IDirect3DDevice9::CreateDevice(
/] AKXt CHEE physical display adapter& X|’d
UINT Adapter,
// HW ZEtX| (D3DDEVTYPE_HAL)
// EE= Bl 2 A 2fAE{7] EX| (D3DDEVTYPE_REF)
D3DDEVTYPE DeviceType,
// &KXt A4 E window handle
HWND hFocusWindow,
/] BFEXEIE OlCIM & X| A= &t
// SIEY 0| X2| (D3DCREATE_HARDWARE_VERTEXPROCESSING)
/] e AT EQ|0 2| (D3DCREATE_SOFTWARE_VERTEXPROCESSING)
DWORD BehaviorFlags,
// &7|2}t=l D3DPRESENT_PARAMETERS instance X|7d
D3DPRESENT_PARAMETERS *pPresentationParameters,
/] S8 E FR return
IDirect3DDevice9 **ppReturnedDevicelnterface
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