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This talk

ÅParallel Computing for Graphics: In Action

ÅWhat does it take to write a programmable pipeline?

ïMany questions

ïSome answers

ÅWe will focus on the Reyes pipeline



Graphics on parallel devices

ÅOver the years

ïIncreasing performance

ïIncreasing programmability

ÅHow is that useful for real-time graphics?

ïImprove existing pipeline

ïRedesign the pipeline



Redesign the pipeline

ÅAn Exploration

ïMay not be the answer for everyone

ÅMy Goals

ïInteractive performance

ïHigh visual quality

ÅHow should I choose a pipeline?



My real-time pipeline

ÅAn improvement in real-time rendering

ïBuild around shading

ïRemove existing rendering artifacts

ÅDesired features

ïHigh-quality anti-aliasing

ïRealistic motion-blur, depth-of-field, volume effects

ïGlobal Illumination

ïOrder-independent transparency



Reyes

ÅIntroduced 1987

ÅPhotorealistic rendering

ïSmooth surfaces

ïComplex shading, lighting

ïDepth of field, motion blur

ïOrder-independent blending

ÅDesigned for offline use

ïBut favors SIMD Image courtesy: Pixar
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Step 1: Geometry
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Step 2: Shading
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Step 3: Sampling
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Step 4: Image Composition

Blend samples to get colors

Combine colors to get pixels
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Input

ÅHigher-order surfaces

ïBézier surfaces

ïNURBS

ïSubdivision surfaces

ÅDisplacement-mapped

ÅAnimated

Hand image courtesy: Tamy Boubekeur, Christophe Schlick 



Task ïSplit and Dice

ÅAdaptively subdivide the input surface

ÅTessellate when small enough

ÅRinse and repeat



Challenges

ÅRecursive, irregular computation

ïBad for parallelism, SIMD

ÅToo many micropolygons

ïLimited memory


