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¢ Tool for the automated hardware synthesis of massively parallel embedded architectures

¢ Application domains: Video, audio, image, and other digital signal processing, scientific computing, ...

¢ Design entry of dataflow-intensive algorithms in form of a compact and intuitive language

¢ Advanced partitioning and scheduling techniques in order to balance trade-offs in cost and performance
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e Scheduling
® Resource constralnts
* Module selection -
¢ Functional and software plpellnlng
® Run-time dependent conditionals and
hierarchical partitioned algorithms
¢ Mixed integer programming (MIP)

independent RTL description
¢ Synthesis steps:

1. Processor elements

2. Array interconnection structure
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e Generation of platform and language

PAULA Language

e Functional programming language

¢ Based on class of DPLA/DPRA

e Compact description of multi-dimensional loop
programs with polyhedral iteration spaces

e Reductions: %, I, max, min
Example, 2-D Gaussian window filter:

par (x>=0 and x <=1021 and y>=0 and y<:1021)

{ w[0,0] = 1; w[0,1] = 2; w[0,2] = 1;
w[1,0] = 2; w[1,1] = 4; w[1,2] = 2;
w[2,0] = 1; w[2,1] = 2; w[2,2] = 1;
h[x,yl = SUM[|> 0 and i<=2 and j>= O and j<=2]

(pix+i,y+j] * wli,jD);

po[x,y] = h[x,y] >> 4; // divided by 16

}

Localization

e Example, one-dimensional
for (i=0 to N) for (i=0 to N)
{ b[i] = a[0]; { a[i] = a[i-1]
¥ b[i] = a[i];

if (i >0);

3 Example two-dimensional

Partitioning

¢ Transformation which covers the iteration space
of computation using congruent tiles

* Matches an algorithms to given arch. constraints
(functional resources, memory, /0 bandwidth)

e Hierarchical partitioning usmg parallelotopes
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® Processor array approach
outperforms conventional loop
unrolling (10-61% higher
throughput)

¢ Generation of highly parallelized
hardware accelerators
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