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A Autotuning definition
A Search over space of alternatives and
A Parametetbased tuning are very important
A but fails to address some key problems; we need to think about

A Raising the level of abstraction: Enables
A Use of domain knowledge
A Difficult optimizations: parallelizatiovectorization etc.
A Faster porting to new platforms and platform paradigms
A Possibly automatic software development

A We need coarse platform abstractions
We need more interdisciplinary collaborations

A Metrics
A Time for code development, porting to new platforms
A Performance
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Discrete Fourier Transform (DFT) on 2xCore2Duo 3 GHz
Performance [Gflop/s]
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Multiple threads: 2x

Vector instructions: 3x

Memory hierarchy: 5x

input size

High performance library development has become a nightmare
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A Complete automation of implementation and optimization
A Includingvectorization parallelization

A Functionality:
A Linear transforms (discrete Fourier transform, filters, wavelets)
A BLAS
A SAR imaging
A En/decodingViterbi, Ebcotin JPEG2000)
AX Y2NDb

A Platforms:
A Desktop (vector, SMP), FPGA&Us, distributed, hybrid

4 Collaboration with Intel (Kuck, Tang, Sabanin)
A Parts of MKL/IPP generated with Spiral
A IPP 6.0ippgdomain for Spiral generated code
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Vision BehindsSpral
Current Future
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Computing platform

Computing platform

A C code a singularity: Compiler has A Challenge: conquer the high abstractic
no access to high level information level forcomplete automation
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A Complete automation achieved

A Beyond transforms

A Conclusions and thoughts
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A Mathematically: Matrixvector multiplication

Yo L0
y = y:l y = Tr Jo— 13:1
Yn—1 1‘ Tn—1
Output vector Transform Input vector
= matrix

A Example: Discrete Fourier transform (DFT)

DFTn — [e—Qk‘EWi/?’L]ng’E<n
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Transftorm/Algornithms Example-doint FRT

Cooley/Tukey fast Fourier transform (FFT):
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Fourier transform Diagonal matrix (twiddles)
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Kronecker product Identity Permutation

A Algorithms are divideand-conquer:Breakdown rules
A Mathematical, declarative representationSPL (signal processing language)
A SPL describes the structure of the dataflow



