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Abstract: SSD’s read throughput has been improved over two orders of magnitude compared with HDD’s.
On the other hand, the pace of CPU performance growth has slowed down. Therefore, an FPGA accelerator
has been attracting attention to offload a part of processing in CPUs. In this paper, we propose a new
method in which an FPGA can read data directly from an SSD using a standard SSD and FPGA board. We

have developed a testbed equipped with the proposed method and confirmed its effectiveness.
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Fig. 1 Data flows of an FPGA accelerator.
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Fig. 3 NVMe communication interface.
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Fig. 4 Processing flow of a read command.
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Fig. 5 NVMe interface for an FPGA.
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Fig. 8 Block diagram of the FPGA.
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Fig. 9 Block diagram of the filter processing.
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Fig. 10 Evaluation environment.
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Table 2 Specification of the evaluation environment.
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Fig. 11 Filtering performance.
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Fig. 12 CPU utilization.

81



RS 2R

4 FEEHE
Table 4 Resource utilization.

Tay 74 =R SRAM [KB] | DSPBLK

(ALMs)
PCle /X A 9963 98 0
DMA 5366 868 0
AR 5496 586 2
7 4V H B 3723 10 254
TL—AAEY 7 2560 0
AEk 24555(11%) | 4122(65%) | 256(100%)
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