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Introduction

ÅSorting random point data into bins/buckets

ÁUnsorted input

ÁPoints binned in sorted order

ÅThis is a key operation in spatial data 
structure construction
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Motivation

Many GPU applications need items sorted into bins/buckets:
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Motivation

Many GPU applications need items sorted into bins/buckets:

ÁPhoton Mapping

[Purcell et al. 2003]
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Motivation

Many GPU applications need items sorted into bins/buckets:

ÁPhoton Mapping

ÁRigid body simulation

[Bell et al. 2005] [Harada et al. 2007]
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Motivation

Many GPU applications need items sorted into bins/buckets:

ÁPhoton Mapping

ÁRigid body simulation

ÁPath finding

[Shopf et al. 2008]
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Motivation

Many GPU applications need items sorted into bins/buckets:

ÁPhoton Mapping

ÁRigid body simulation

ÁPath finding

ÁParticle simulation

[Yasuda et al. 2008]
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Motivation

Many GPU applications need items sorted into bins/buckets:

ÁPhoton Mapping

ÁRigid body simulation

ÁPath finding

ÁParticle simulation

Previous approaches:

ÁCPU/GPU Hybrid

ÁStencil Routing

ÁOthersé require special compute API
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Grid - Based Spatial Data Structure

ÅConceptually, very straightforward

Å1D, 2D & 3D domains all map to paged 2D grid

ÅGood for uniformly distributed data

ÁCan be wasteful otherwise

ÁUse a spatial hash tailored to your expected distribution

ÅHow to fill grid without using atomics?
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