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Summary

ÅIntroduction to Bullet Physics SDK

ÅLeverage the OpenCL SDKs from AMD, NVidia and Apple

ÅImplement and debug kernels on CPU first

ÅCompress data before sending it over the PCIe bus

- Only exchange the differences

ÅChange data structures from Array Of Structures  to Structures of Arrays

ÅChoose appropriate algorithm

- Tree traversal from recursive to stackless to history traversal

ÅUse CMake for cross platform project files for MSVC, Xcode, Makefiles

- FindOpenCL.cmake



© Copyright Erwin Coumans, 2010 - Page 3

Some games using Bullet Physics
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Some Movies using Bullet Physics
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Authoring Tools

ÅMaya Dynamica Plugin

ÅCinema 4D 11.5

ÅBlender

ÅHoudini

ÅLightwave CORE

ÅTBA: Standalone Physics Editor
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Leveraging the AMD, Apple & NVIDIA SDK

ÅRadix sort, bitonic sort

ÅPrefix scan, compaction

ÅExamples how to use fast shared memory

ÅUniform Grid example in Particle Demo
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Neighbor Search

ÅCalculate grid index of particle center

ÅParallel Radix or Bitonic Sorted Hash Array

ÅSearch 27 neighboring cells

- Can be reduced to 14 because of symmetry

ÅInteraction happens during search

- No need to store neighbor information

ÅJacobi iteration: independent interactions
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Interacting Particle Pairs
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Implement and debug on CPU

ÅKeep a reference CPU implementation and transfer memory to CPU and back

- All stages in the physics pipeline can be hot-swapped between CPU and GPU

ÅWe implemented MiniCL, a non -compliant OpenCL replacement

- OpenCL kernels compiled and linked as regular C

- Use regular MSVC debugger, breakpoints etc.

- Multi-threaded or sequential for easier debugging
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Compress data before sending

ÅUsing the GPU Uniform Grid as part of the Bullet CPU pipeline

ÅAvailable through btOpenCLBroadphase

ÅReduce bandwidth and avoid sending all pairs 

ÅBullet requires persistent contact pairs

- to store cached solver information (warm -starting)

ÅPre-allocate pairs for each object
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Persistent Pairs

Before After Difference
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