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AnnouncementsAnnouncementsAnnouncements

Lab2 posted at:Lab2 posted at:
http://gamedev.cs.cmu.edu/spring2007/lab2.phphttp://gamedev.cs.cmu.edu/spring2007/lab2.php

Subversion repositories seeded with starter codeSubversion repositories seeded with starter code
-- sample level loading codesample level loading code
-- sample GLSL sample GLSL shadershader
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Today’s OverviewTodayToday’’ s Overviews Overview

�� GPU ProgrammingGPU Programming

�� nVIDIAnVIDIA Cg examplesCg examples

�� ATIATI’’ s s RenderMonkeyRenderMonkey examplesexamples

�� GLSL examplesGLSL examples
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Programmable PipelineProgrammable PipelineProgrammable Pipeline
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Some CapabilitiesSome CapabilitiesSome Capabilities

�� Process any type of texture in any wayProcess any type of texture in any way
–– Color (32bit RGBA)Color (32bit RGBA)

»» cube mapscube maps
–– Blending (grayscale)Blending (grayscale)
–– NormalsNormals (24bit RGB)(24bit RGB)
–– Height Maps (gray scale)Height Maps (gray scale)
–– Floating point texturesFloating point textures

»» Shadows/Volumetric RenderingShadows/Volumetric Rendering
»» High Dynamic RangeHigh Dynamic Range

�� Dynamic Lighting Models Dynamic Lighting Models –– anything can changeanything can change
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GPU Tools:  nVidia FX ComposerGPU Tools:  GPU Tools:  nVidianVidia FX ComposerFX Composer

http://developer.nvidia.com/object/fx_composer_home.html
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GPU Tools: ATI’s RenderMonkeyGPU Tools: ATIGPU Tools: ATI’’s s RenderMonkeyRenderMonkey

http://www.ati.com/developer/rendermonkey/
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GPU Tools:
Typhoon Labs ShaderDesigner

GPU Tools:GPU Tools:
Typhoon Labs Typhoon Labs ShaderDesignerShaderDesigner

http://www.typhoonlabs.com/

•• OpenGL Shading Language (GLSL) development environmentOpenGL Shading Language (GLSL) development environment
•• CrossCross--platform (runs on Windows and Linux)platform (runs on Windows and Linux)
•• Supports most Supports most nVIDIAnVIDIA, ATI, and other cards, ATI, and other cards
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Example: Vertex Shader DataExample: Vertex Example: Vertex ShaderShader DataData

�� Vertex Inputs (from object)Vertex Inputs (from object)
–– PositionPosition
–– NormalNormal
–– ColorColor
–– Texture CoordinatesTexture Coordinates
–– Tangent Tangent 
–– Point SizePoint Size
–– Blending WeightsBlending Weights

�� ShaderShader program can modify these values prior to program can modify these values prior to 
fragment processingfragment processing

�� Intermediate results can also be stored in texture Intermediate results can also be stored in texture 
memory (using rendermemory (using render--toto--texture)texture)
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General Purpose Computation on the GPUGeneral Purpose Computation on the GPUGeneral Purpose Computation on the GPU

�� Image ProcessingImage Processing
–– Edge detectionEdge detection

–– BlurringBlurring

�� Matrix MultiplicationMatrix Multiplication

�� PhysicsPhysics

�� Cloth SimulationCloth Simulation

�� Computer VisionComputer Vision
Algorithms Algorithms 

Excellent web resource :   Excellent web resource :   http://www.gpgpu.org/http://www.gpgpu.org/
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DirectX 9 – Current GenerationDirectX 9 DirectX 9 –– Current GenerationCurrent Generation
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DirectX 10DirectX 10DirectX 10
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Xbox 360Xbox 360Xbox 360

�� No fixed function pipelineNo fixed function pipeline

�� Shared MemoryShared Memory
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Diffuse Shading in Cg - DeclarationDiffuse Shading in Cg Diffuse Shading in Cg -- DeclarationDeclaration
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Diffuse Shading in CgDiffuse Shading in CgDiffuse Shading in Cg
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Using ShadersUsing Using ShadersShaders
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Per-vertex Phong ModelPerPer--vertex vertex PhongPhong ModelModel
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Per-pixel Phong ModelPerPer--pixel pixel PhongPhong ModelModel
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Per-pixel Phong ModelPerPer--pixel pixel PhongPhong ModelModel
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Bump MappingBump MappingBump Mapping
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Bump mapping – Vertex ShaderBump mapping Bump mapping –– Vertex Vertex ShaderShader
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Bump Mapping – Pixel ShaderBump Mapping Bump Mapping –– Pixel Pixel ShaderShader
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Environment MappingEnvironment MappingEnvironment Mapping
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Environment MappingEnvironment MappingEnvironment Mapping
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Environment MappingEnvironment MappingEnvironment Mapping
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Other common effectsOther common effectsOther common effects

�� ShadowsShadows

�� Projective TexturesProjective Textures

�� High Dynamic RangeHigh Dynamic Range
–– AutoAuto--ExposureExposure

�� BillboardsBillboards

�� Multiple Render TargetsMultiple Render Targets
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