[EEZs 2
TECHNICAL REPORT OF IEICE.

HETEA TR REE
THE INSTITUTE OF ELECTRONICS,
INFORMATION AND COMMUNICATION ENGINEERS

RINVF ) —RFPGAIZL B A NY — LT — Ry EkE A WL

JUE AT ER ERT SO0 ORI g1t

T BRIBERFZREGE#R S AT LR
T ERGEE REERZZBEE I TE2AR R
T 182-8585 HAUHRIA a7 [t 1-5-1
E-mail: {{ktada,nkawahara}@comp.is.uec.ac.jp, 1{{yoshimi,clmg,yosinaga}@is.uec.ac.jp

ZH BN 5K

HOEL AWIZEHRETIE, AN —LT—XOFEENE %175 Handshake Join O FPGA 727t 7 L —X &< )ILF
= RICIR T 2 FHEEREL, ZTOMEIMEZEHET 5. v VF/ — RHERIX, T—X@ED 2 OO LRIZL>TE
B9 5. FPGA EIZHEEBD Join Core 2539 5 L 2, FPGA F— F_LE® DRAM %71 L T FPGA [t Join Core
BT AMMAZEAT S, £/, T XBELHMGHEHEZA—NT7v TTHI LT, BREIZETLIA -1~y R
ZR#T 5. oD T —XEMAHEDTRIZED, B—0 FPGA TIXFEETERDP > KERTA VYV NIY A XD
MEAHAENREL 205, &K 16 / — FTOMREHEOKE, < IVF /) — FIIRLZHBEICBWTH, HAEHEDO A
V—"Tw MR I N B L e 1T, WIHERIERR SN D Z L BRI Nz,

¥—7—FK FPGA, ANV —LT—XWH, Y1+ RY Y a3+, Handshake Join, #&&HE

Distributed Handshake-Join Processing
for Stream Data on Multiple FPGA Nodes

Kousuke TADAT, Naoto KAWAHARAT, Masato YOSHIMI', Celimuge WU, and Tsutomu
YOSHINAGATT

1 The University of Electro-Communications
1T The University of Electro-Communications Chofugaoka 1-5—1, Chofu-shi, Tokyo, 182-8585 Japan
E-mail: {{ktada,nkawahara}@comp.is.uec.ac.jp, T1{yoshimi,clmg,yosinaga}@Qis.uec.ac.jp

Abstract This paper proposes an FPGA-based Handshake join acceleration using multiple-FPGA boards. The
proposed multi-node extension devises two ideas. Firstly, join cores implemented on each FPGA are interconnected
via DRAM on the FPGA boards. Secondly, join operation is overlapped with data transmission between FPGAs in
order to hide communication latency. The proposed architecture performs Handshake join algorithm well on mul-
tiple FPGA boards, and a window size can be expanded linearly as the number of FPGAs. Our experiments up to
16 FPGA nodes show that the proposed implementation can handle considerably high input tuple rates, especially
at low match rates, without degrading performance even for a large window size.
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SELECT r.keyl, r.key2, r.valuel, r.value2,
s.keyl, s.key2, s.valuel, s.value2

FROM windowR AS r, windowS AS s
WHERE r.keyl BETWEEN s.keyl1-10 AND s.keyl+10
AND r.key2 BETWEEN s.key2-10 AND s.key2+10
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