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One of the core components of RADAR processing is
the matched filtering

Frequently done using Fourier Transforms on a 2
dimensional array of data.

Parallel execution shortens latency — round robin only
Increases throughput

This paper explores those issues by showing:
— Distribution of FFT processing on a dual core Intel processor

— Distribution of the range and azimuth processing over 2 guad
processor Mercury boards

— Effect of data transfer methods among boards
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Intel Core Duo Processor Example



Block Diagram for Single Core
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1 Single core implementation requires no data partitioning
1 Each timing is of 200 1K vectors



Trace Table for Single Core
Implementation

1 Single core implementation takes ~12ms



Block Diagram with Distribution for
Multiple Cores
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1 Multicore implementation partitions the data through a
demux operation where the partitioning is defined by KJ]
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Trace Table for Core Duo O
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Mercury AdapDev 4 Processor Example
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Core SAR Processing Graph
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Azimuth and Range Processing ®
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Corner Turn Processing Graph
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Partition Graph and Map to 6 o
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Results With Default Transfer @
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Each red line is a Default transfer method blocks, and
send/receive pair communication dominates timing
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Slowdown and Deadlock (.izd;:

Ordering of transfers can cause classic data flow deadlock
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Change Transfer Methods to
Nonblocking
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nonblocking,
and Gedae
automatically

computes
sizes and
creates buffers
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Significantly faster communication, but still slow
CPU is processing each transfer



Change Transfer Methods to DMA :o ole
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Change Xfer
type to Direct
Schedule
Access (DSA)
to implement
DMA transfers



Performance Improvement of DMA @
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 DMA unit processes each transfer, not CPU
e 1.623x speedup for processing + communication
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Gedae provides a graphical method for describing
parallel processing

Creating a parallel implementation in Gedae for a
multicore or DSP board is a simple process of
partitioning and mapping the components to processors

The Gedae Trace Table is invaluable for diagnosing
problems with the parallel implementation

Gedae allows for quick and easy experimentation with
parallel multicore and embedded implementations,
offering many degrees of freedom in the implementation
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