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Our Contribution

ÅShading requests from rasterization are spatially coherent

ÅLess so when shading is deferred until after rasterization

ÅShading requests from ray tracers are spatially incoherent

ÅNeighboring processes need to run completely different shaders

ÅShading requests can be deferred and batch processed

ÅSIMD processing of incoherent shading batches suffers 

from control flow divergence

ÅIs it worth clustering shading requests into coherent 

batches to avoid SIMD divergence?
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Previous Work

ÅMemory Coherence for Out-of-Core Processing

[Pharr et al. 1997]

ÅEncouraged memory coherence within intersection jobs whereas 

we encourage instruction coherence within shading jobs

ÅRay-Hierarchy Traversal

ÅMannson et al. [2007] measured divergence

ÅWald et al. [2007] simulated compaction to avoid divergence

ÅDynamic Warp Formation [Fung et al. 2007]

ÅLocal re-ordering hardware v. global re-ordering software

ÅLoad Balancing [Aila & Laine 2009]

ÅRay tracing is a scheduling problem
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Data Parallel Architectures

ÅMIMD ñcoresò

ÅEach core has its own

instruction counter

ÅCell:8, GT200:30, LRB:32

ÅSIMD vector processors

ÅLanes share same

instruction counter

ÅCell:4, GT200:8, LRB:16

ÅProgrammer may see even

wider degree of SIMD parallelism

ÅNVIDIAôs 32-wide ñwarpsò
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SIMD Divergence: Conceptual
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SIMD Divergence: Actual
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SIMD Divergence: Measurement
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