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XNA

Tools + managed runtime environment
by Microsoft for game development

PC and Xbox 360

Becoming very popular for indies and
students

Supports shaders



Shaders

Real-time shaders

programs for GPU that replace parts of
fixed pipeline
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Shaders

Vertex shaders i transform 3D vertex to 2D
space

Position, texture, color
Pixel shaders (Fragment)
Handle output pixel onscreen
Input
Vertex Data format

Scene level parameters 1 ex. Camera

Instance specific parameters i ex. Material
properties



Shaders in XNA

DirectX 9.0c T Vertex and Shader
version 2.0
HLSL (High Level Shader Language)

Microsoft implementation of Cg
Stored In effect files



Creating Shaders
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Professional Tools

Difficult for beginner to use
Importing/Exporting geometric models

Not seeing previews in XNA

Difficult to import shader into XNA
XNA loads precompiled shaders
Set parameters individually
Custom render routine



Shader Editor

H:\Documents and Settings\curtis.CURTIS-9F 38B2C2\My Documents\the work\ShaderEdit\ShaderEdit\sood\MetalC. fx - H:\Documents and Settings\curtis. CURTIS-9F 3BB2C2\My Documen... [=|[E]X]
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shared floatdxd worldMatrix;

shared floatdxd viewMatrix;

shared floatdx4 projectiontatrix;
shared float3 cameraPosition;
shared float3 lightPosition;

uniform extern texture firstTexture;
uniform extern texture first3DTexture;
shared floatd specularLightColor;
shared float shininess;

struct VertexShaderlinput

floatd position  : POSITIOND;
float3 texture0  : TEXCOORDO:
float3 normal  : NORMALD;

"

I3

struct VertexShaderOutput
{
floatd position  : POSITIONO;
float2 textured  : TEXCOORDO;
float3 | : TEXCOORD1;
floatd v : TEXCOORDZ;
float3n : TEXCOORDS3;
" float3 g | :TEXCOORD4 <name> Shader </name>

’ <worldviewProjectiondctive> true </worldviewProjectiondctive>
sampler firstTextureSampler = sampler_state <cameraPositiondctive> tue </cameraPositiondctive>

% = <firstTexture> antTexture.jpg < firstT exture>
. <first3D Texture> enviroCubemap.dds </first3D Texture>
Texture = <firstTexture>; <lightPosition>
mipfilter = LINEAR; <> 0 <in>

i <> 0y

<z> -100 </z>
</lightPosition>

samplerCUBE first3iDTextureSampler = sampler_state

<specularLightColor>
Texture = <first3DTexture>;

Building H:\Documents and Settingshcurtis. CURTIS-3F3BB2C2'My Documentsithe work\ShaderE dit\ShaderE dit\good\MetalC. fx
Build Succeeded




Effect editor I Compller interface

XNA preview window

Choose geometric primitive or load an XNA
compatible model

Separate Xbox viewer

XML parameter input

Specify instance parameters and scene parameters
to read In



Add a Shader to XNA

Save shader info as batch file

Add two classes to game,
SceneManager and SceneQObject

Create SceneObject in game 1 give It
batch

SceneObject ant = new SceneObject (n

Update SceneObject
World matrix



Example Phong

Cout=C*(k a+t

k _d*max(0, (n,l) +

| * k_s * max(0,(l,r)"p)
C 1 surface color 1 texture sample
k al ambient
k di diffuse
k s, |1 specular color and
contribution

P 1 specular power, contrast of
highlight

R 1T computed from L and N



Phong batch file

Effect

Input XML file

Scene level parameters

<worldViewProjectionActive> true </worldViewProjectionActive>
<cameraPositionActive> true </cameraPositionActive>
<lightPosition>

<x> 0 </x>

<y> 0 </y>

<z>-100 </z>

</lightPosition>

Instance Parameters
<firstTexture> antTexture.jpg </firstTexture>



SceneQObject

¥, Specify geometric primitive + batch file
¥, Handles rendering




SceneQObject

Set of predefined input parameters

Parses input XML

Gathers external parameters from
SceneManager

Loads a precompiled shader

Handles rendering geometry
Model or programmatically defined
Alters graphics device for special conditions
z Alpha

Specify transformations



Other Examples

7z A Gl owo
v, Metal
¥, Bump Mapping




SceneManager

Singleton class T add draw/update loops

Handles global parameters
View, projection matrices

Additional Functionality

Octree for SceneObjects
z View frustrum culling

Input Manager
Skybox
GUI



Still other effects

Difficult for SceneObject
Postprocessing
Particle Systems




Postprocessing Effects

Set render target to a texture, perform
effect on It, display rectangle with the
texture

SceneManager handles details, specify
a batch for effect



Postprocessing Examples

v, Single Color Filter

- Intensity = 0.3r +
0.59g + 0.11b

¥, Edge Detection
¥, Blur



