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Problem Formulation

Given a Discrete Signal Transform and a description of a 
distributed hardware architecture, partition the DST by 
taking advantage of its algorithmic and graphic properties.

DST
Partitioning
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Methodology
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Representation
DST-features are 
introduced in two 
abstraction levels as part of 
our methodology: at the 
graph level and the 
algorithmic-level. 

At the algorithm-level, an exploration is 
conducted in search of equivalent 
transform formulations that are more 
suitable for the target topology.

At the graph partitioning level, a series 
of DST-specific structural considerations 
have been taken to improve the graph 
partitioning heuristic.
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Application Tools

� Conceptual tool - Kronecker Products Algebra (KPA): 
– Compact framework for formulation of DSTs

– Governed by well known rules and properties

– Commonly used to explore alternate formulations which better 
exploit architectural features

– Formulation ‘implies’ structure ( ) ( )( )( )2 4 2 2 2 4 2
DFT I I DFT I I DFT⊗ ⊗ ⊗ ⊗

K T G� Software tools
– KPA to dataflow graph tool 
Partitioning/placement, resource and latency 
estimation heuristics adapted to the DST 
problem

– Experiments to assess reformulation impact 
on partition quality
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Research Results

� New factorization algorithm for regular fast DCTs.

� Tool for KPA to dataflow graph conversion

Latency vs. FFT-size
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Run time vs. FFT-size
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� Assessment of algorithmic level transformations effect on partition solution 
quality.

� Greedy strategy for formulation exploration based on DST factorization. 

� Comparison against DFG-based generic HL partitioning tool [Srinivasan01]
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