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The Future Is Parallel and Heterogeneous
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Small + Portable = Beautiful = Slow

Discrete Fourier Transform (DFT) on 2xCore2Duo 3 GHz (single precision)
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A Fast code: ugly, lengthy, platformpecific, expensive
A Hand tuning is waste of human resources (but unavoidable?)
A How to get fastest codautomatically for all performance critical kernels?
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Autotuning and Program Generation

A Successful Problem Domains

. OF

A Linear algebraSparsityOSKI, Flame PROGRAM GENERATION, OPTIMIZATION,
. AND PLATFORM ADAPTATION

A Sorting

A Fourier transform: FFTW

A Lineartransforms (and beyond): Spiral
A Compilers

A Xothers

A Big Questions irAutotuning
A How to build extensible systems?
A For more problem classes? Proceedings of the IEEE special issue, Feb. 200
A For yet uninvented platforms?




Overcoming the Singularity of C Code
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A C code a singularity: Compiler has
no access to high level information
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Future

Computing platform
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SPIRAL
www.spiral.net

Numerical problem

algorithm selection
implementation

compilation

A Challenge: conquer the high abstractic
level forcomplete automation
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Codification of Algorithm Knowledge

Traditionally Spiral Approach
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High performance library AASNEIEVIEN  High performance library
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Mathematics as Common Abstraction
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program transformation abstraction

Goal: orthogonal, machingeadable abstractions

Computational algorithms
Computer architectures
Programtransformations
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Algorithm Codification: Examples

Linear Transforms Viterbi Decoding
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Matrix-Matrix Multiplication Synthetic Aperture Radar (SAR)
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