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InstallationInstallation
DirectX SDK

You can download from Microsoft’s homepage for free
Latest Version : March 2009
http://www.microsoft.com/downloads/details.aspx?displaylang=en&Fa
milyID=24a541d6-0486-4453-8641-1eee9e21b282

You need not to get the latest version of SDKYou need not to get the latest version of SDK
April 2007 or later are OK



DirectX LayersDirectX Layers
Native DirectX SDK

COM b d API (C  b d)COM-based API (C++ based)
Supports Visual C++ and Visual Basic

Managed DirectXManaged DirectX
Microsoft .Net wrapper for DirectX API
Supports .NET langueages (C#, VB.Net, C++/CLI, ...)
Obsoleted

Managed DirectX 9  for .NET framework 1.1 is the last version
No x64 supportNo x64 support

This lecture covers native DirectX APIs on the Win32 
platform only

If you prefer, you can do your assignments with Managed DirectX 
and C#



Visual Studio SettingsVisual Studio Settings
Add DirectX include and library directories

<Menu> Tools Options
Projects and Solutions VC++ Directories



Visual Studio SettingsVisual Studio Settings
Move the DirectX directories to the top

Visual Studio contains some old-version of DirectX headers and 
libraries, which may cause confliction with newer version



Sample and tutorial codesSample and tutorial codes
Sample codes

[DX directory]/Samples/C++/Direct3D

Tutorial Codes
[DX directory]/Samples/C++/Direct3D/Tutorials



Using Sample BrowserUsing Sample Browser

Some versions of DirectX SDK do not contain the sample browser.



Direct3D 9 ArchitectureDirect3D 9 Architecture



Direct3D 9 Pipeline ComponentsDirect3D 9 Pipeline Components
Vertex Data

Untransformed model vertices are stored in vertex buffer

Primitive Data
Geometric primitives, including points, lines, triangles, and 
polygons, are referenced in the vertex data with index buffer
When index buffer is not defined, the pipeline build primitives 
using vertices in vertex buffer sequentially



Direct3D Graphics Pipeline StagesDirect3D Graphics Pipeline Stages
Vertex processing

Vertex transformation : world, view, projection transformation

Geometry processing
Clipping, back face culling, attribute evaluation
Rasterization

T t  S lTexture Sampler
Level-of-detail filtering for texture sampling with input texture values 
from D3D texture surfacesfrom D3D texture surfaces



Direct3D Graphics Pipeline StagesDirect3D Graphics Pipeline Stages
Pixel processing

Modify input vertex and texture data using geometry data
Output pixel color values

Pi l R d iPixel Rendering
Modify pixel color values finally
Alpha blendingAlpha blending
Depth, stencil, alpha test
Fog blendingg g



Direct3D System IntegrationDirect3D System Integration



Tutorial 1 : Creating DevicesTutorial 1 : Creating Devices
Brief Structure of Win32 D3D Program

Create a window
Create Direct3D bound to the windowCreate Direct3D bound to the window
Create a device bound to Direct3D
Define fixed data and parameters

Vertices and indices, textures, primitive types …
Setting per-render parameters

Viewing parameters, lights, 

Rendering Loop

Viewing parameters, lights, …
Begin rendering

Draw primitives
E d d iEnd rendering
Present



Creating DevicesCreating Devices
Initializing Direct3D

After the window is created –You learned this before
Creating Direct3D
Creating device

Setting presentation parameters



Basic Rendering RoutineBasic Rendering Routine
Clear

Clear back buffer, depth buffer, and stencil buffer

BeginScene / EndScene pair
Compose a rendering block

Present
Presents the back buffer



Locating the Rendering RoutineLocating the Rendering Routine
WM_PAINT handler

When the rendered scene is static
Minimum load for rendering
Refersh by WM_PAINT message

InvalidateRect



Locating the Rendering RoutineLocating the Rendering Routine
Message Loop

When the rendered scene changes continuously
E.g. time-series animation

Infinite loop
If the rendering routine is heavy, the application drains
system resourcesystem resource



FinalizationFinalization
When the D3D application ends

Usually located in WM_DESTROY message handler

Clear objects
Release all created objects



Result : Tutorial 1Result : Tutorial 1



Tutorial 2 : Rendering VerticesTutorial 2 : Rendering Vertices
Definition of the vertex type

Vertex declaration object
Flexible declaration
Complicated code

FVF
Combination of pre defined type templatesCombination of pre-defined type templates
Fixed order
Simplep



Vertex Type Definition : FVFVertex Type Definition : FVF

FVF
Description of structure for a vertexp
OR combination of predefined FVF templates
Element order

position – normal – diffuse, specular – texture coordinates
e.g.

D3DFVF XYZ | D3DFVF NORMAL | D3DFVF DIFFUSED3DFVF_XYZ | D3DFVF_NORMAL | D3DFVF_DIFFUSE
3D position, normal and diffuse

D3DFVF_XYZ | D3DFVF_TEX2
3D position and two 2D texture coordinates

D3DFVF_XYZ | D3DFVF_TEX1 | D3DFVF_TEXCOORDSIZE3(0)
3D position with one 3D texture coordinatesp



Vertex Type Definition : C++ StructVertex Type Definition : C++ Struct
Vertex structure

J  f  f bl  diJust for comfortable coding
FVF components have fixed order and size

You can even use just byte arrayj y y
Size of elements

Position and texture coordinate : (# of dim.) x FLOAT
Diffuse/specular color : DWORD (D3DCOLOR_ARGB)

Element ordering
D fi i  d  f l t  i  th  t t  t b  t h d t  FVF Defining order of elements in the structure must be matched to FVF 
element ordering



Creating the Vertex BufferCreating the Vertex Buffer
Vertex Buffer

Holds vertices to render
Reside in the video memory

Creating a vertex bufferg



Creating the Vertex BufferCreating the Vertex Buffer
Locking and unlocking

L kLock
Lock the buffer and obtains a pointer to the memory
CPU can access the locked resource buffer
GPU memory CPU memory (download)
When locking for writing, setting D3DLOCK_DISCARD flag helps 
performance (no downloading)performance (no downloading)

Unlock
CPU memory GPU memory (upload)
F  d  l  l k  h D3DLOCK READONLY fl  h l  For reading only, locking with D3DLOCK_READONLY flag helps 
unlocking performance (no uploading)



Creating the Vertex Buffer : Tutorial 2Creating the Vertex Buffer : Tutorial 2



Binding the Vertex BufferBinding the Vertex Buffer
Vertex buffers need to be attached to the pipeline



PrimitivesPrimitives
Primitive types determine how the pipeline interpret 
incoming vertex stream to build primitives



Drawing PrimitivesDrawing Primitives



Result : Tutorial 2Result : Tutorial 2



Practice AssignmentsPractice Assignments
Install DirectX
Compile and run Tutorial 1 and 2

Draw two or more triangles
T  th  i itiTry other primitives

Review 3D Geometric Transformations


