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A Proposal of Performance Improvement Based on
A Parallel Benchmark Evaluation on a ClearSpeed Coprocessor

YURI NISHIKAWA,t MICHIHIRO KOIBUCHI,it MASATO Y OSHIMI!
and HIDEHARU AMANO?

This paper focuses on performance evaluation of ClearSpeed’s CSX600 coprocessor when it
encounters frequent memory transfers between shared and local memories, or between local
memories. For this aim, four versions of Himeno Benchmark was implemented on CSX600.
The source code was programmed using SDK (Software Development Kit) provided by Clear-
Speed Technology, and the dataflow was modified based on the chip architecture. As the
results of time study and profiling, the performance of CSX600 was perceived to be compara-
ble to that of Xeon 2.80GHz. Actual floating-point caluculation time is projected to be about
6.7% of overall execution time. To improve the performance on such a case, we show three
key points: 1) a mechanism for direct memory reference from poly- to mono regions, 2) a
mechanism for asynchronous inter-core communication, and 3) improvement on compiler for
upgrading utility of local memories within each core in the array process.
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( #include <lib_ext.h> N
#define PI 3.14159265358979

int main() {
poly double sin, angle;
poly int pnum;

// get_penum() obtains ID number of each core
pnum = get_penum{) ;
angle = pnum * PI;

// sinp() returns a vector(poly) value
L sin = sinp(angle);
}
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