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Abstract: Read throughput of SSD has been improved more than two orders of magnitude compared with HDD. On the other
hand, performance improvement of CPU has slowed. Therefore, a FPGA accelerator has been attracting attention to offload a part
of processing in CPU. In this paper, we propose a new method that FPGA can processes data read directly from SSD using a
standard SSD and FPGA board. We have developed a testbed equipped with the proposed method and confirmed that it realized
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high performance for near-data processing.
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Fig. 1 Data flow of FPGA accelerators.
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Fig. 2 Evaluation system.
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Fig. 3 NVMe communication interface.



AL A 2 e
IPSJ SIG Technical Report

WIZ, NVMe 7’1 ka0 Bk R@ER%2Y) — Ka~
VRO T o —% HWTHEBT 2 (K4). £7, AR+
CPU TEMET D5 NVMe K74 NF, FA MAED LD SQ
IZ NVMe 22~ RZ&{ERT 5 (D). &I, SQTDBL % M
VT SSD IZ SQ @ Tail % i@ %13 % (@) . SSD i%, SQTDBL
O Tall [EOFEH 2 L, NVMe =~ > F&EIEET 5 (@).
NVMe =~ > RoHFIZIE, V—FRavwy RaRT4H2a—
K, U—=RL7ZWT =& OMMLE L /RT LT T KA
EZEOY AR, V= RT—FOIEELET FLRAZER AT
W5,

WIZ,SSDIZ7 T v a A NLT—F 2HLH LT,
RARNAEVIZY = RT—FE%ETD (@), V—FRF—X
DEEENTET L2, SSDIFAR FAEY D CQIza~vy
RETE2MbE2a 7Y varziEEl (@), A&
CPU IZEIViABZZHATT D (). FIViAHL %7z CPU
I, 3/7)/5/%%ﬁbf av» RTINS 5

(@). H#%IZAA B CPU I%, CQHDBL % M\ T SSD I
CQ @ Head & #HT 5 (®).

PIEANVMe 70 ha/Lo—HEOBEEL 2 5.

RHPC
CPU R FAEY $SD

@ NVMea< > F4ERL
@ SQDTailfEZ&E£0

@ NVMea< o FH %

@ Y—F7— Sk
OEDPIED, 3

® EVAH
@ arFI)a kR

CQMHeadfE % &%

K4 V—Ravy ROWLET 1 —

Fig. 4 Processing flow of a read command.
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Fig. 5 NVMe interface for FPGA.
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Fig. 6 Creation flow of new NVMe interface.
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Fig. 7 FPGA processing flow.
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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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Table 2 Specification of the evaluation environment.
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