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The Design of 10 Gb Ethernet Interface Card for
Accelerating Data Transfer with Matrix Transposition

KoHTA NAKASHIMA,* MITSURU SATO,! MASANORI GOTO,t
SHINJI SUMIMOTO," KOUicHI KUMONt and YUTAKA ISHIKAWAtt

This paper discusses the design of 10 Gb Ethernet network interface card (NIC) to acceler-
ate data transfer with matrix transposition. In applications such as parallelized FFT, data
transfer with matrix transposition is in heavy usage. Therefore, the applications are able
to accelerate using dedicated hardware. The design issue of the NIC which accelerates data
transfer with matrix transposition is to satisfy both maximizing PCI data transfer perfor-
mance and minimizing size of matrix transposition buffer. To solve this design issue, we
use the design method based on the data analysis of PCI data transfer, optimize the size
of matrix transposition buffer, and estimate its data transfer performance. We have imple-
mented and evaluated the NIC which accelerates data transfer with matrix transposition on
UZURA with FPGA and 10 Gb Ethernet interface. The evaluation results show that its data
transfer performance achieves as designed and up to 10.4 times faster than that processing
on host processor. We apply it to FFTW, one of FFT library, on UZURA, and evaluate
its performance. The evaluation results show that hardware based data transfer with matrix
transposition reduces 40.8% of processing time of matrix data transposition and data transfer,
and 34.9% of total FFT processing time. These results show that our design achieves higher
data transfer performance with limited hardware resource.
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Table 1 Measurement environment.
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Fig.2 Performance of copy with transposition.
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Fig.6 Structure of transposition module.
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Table 3 Transfer performance in Xeon (estimate).
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Fig.7 Data transfer performance with matrix
transposition.
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Fig.8 Performance in each transfer buffer size.
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Table 7 Processing data amount.
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Fig.9 Elapsed time of FFTW.
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