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Abstract

A Study on

Stream-Oriented Parallel Processing Schema for FFT

Keizou Mendori

In recent years, the amount of data flowing via various networks has been drastically
increasing. High-speed processing of such massive data is thus required more and more.
In the microprocessor area, the thread-level parallel processing on multi-core systems is
commonly employed to accelerate the performance. But, ideal speeding up cannot be
expected due to essential issues such as memory wall and overheads of thread invocation,
stop and synchronization. In order to solve this problem, the stream-oriented parallel
processing scheme is promising to process data-parallel applications effectively.

This study focuses on applying the stream-oriented parallel processing to fast
Fourier transform. Firstly, parallel dataflow inherent in FFT is specified by repre-
senting data dependencies and their relative flow rate among butterfly operations. This
representation is called stream flow graph (SFG). In the SFG, ”color” identifier is intro-
duced to distinguish parallel instances activated under available hardware resource. In
this study, a memory interleave algorithm to access intermediate data stream of FFT
is introduced to smooth dataflow and it is implemented on FPGA for feasibility study.
As a results, processing time for 1024-point FFT circuit is reduced o % with additional

circuit 60% compared to the non-interleaved FFT circuit.
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