Vol.2009-ARC-186 No.12
gooooooooo Vo0l.2009-HPC-123 No.12

IPSJ SIG Technical Report 2009/12/1

guoouoboooooobogn
guoooobgoooon

O 0o 0O o' 0o O o 0Of  Farhad Mehdipour'!

O o o ot o o o oft

goooobooobooobooooooooooboooobooboobooooboooobooooD
goooooooo0oooOooo0ooooooooo0oooooboobooobooo
0o0o0o000o0o00oD0O00O0O00o00o0o00oo00oo00oooOoooooooo
goooboobooooooobooooooobooooboooobooobooobbOoboboOoDboboo
gooooooooobooooooooooooooooooobooboooDboo
0 0 LSRDPUO Large-Scale Reconfigurable Data-Pathd 0 00000 OO LSRDP
gooobooobooobooooooboooboooobooboooobobooboboOoboboo
J0000o0oooooooooOoOoCOcOoOOOOLSRbPOOODOOOOODOOOOO
00000oooooo0o000o00 LSRDPOOOOOODOODODOODOOOOOOO
goooboobooboooboooobooboooobooooobobooobooboobooooboo
goooobooooooobooboobooobooobooobobooooboooobooooo
goooooooo0oooooboOooboooboooooboooboobobooooo
oooo1900v60000000000DO0O0O

Eliminating overhead preprocessing times
for a Large-Scale Reconfigurable Data-Path

HIROSHI KATAOKA,! HIROAKI HONDA, 2
FARHAD MEHDIPOUR, ! koJI INOUET!
and KAZUAKI MURAKAMI'!

Nowadays, hardware accelerators integrating to general purpose processers
(GPPs) are increasingly employed to achieve lower power consumption and
higher processing speed. However due to impact of memory-wall problem, this
kind of acceleration does not always achieve a demanded performance. To re-
solve this issue, a Large-Scale Reconfigurable Data-Path (LSRDP) has been
proposed which is able to reduce the required memory bandwidth. LSRDP

consists of a lot of FPUs therefore; it can potentially achieve a very high per-
formance. However, it suffers from long overhead preprocessing time for some
attempted applications. In this paper, a software technique has been proposed
to eliminate the overhead time required for data rearrangement prior to execu-
tion. In addition, a hardware is introduced which is augmented to the archi-
tecture and exploits consequent data overlaps to reduce the number of memory
accesses for reading input data and alleviate stall time. Our experimental re-
sults reveal speedup up to 109 for the architecture exploiting LSRDP.
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Fig.1 Overall architecture of the SFQ-LSRDP computer
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Fig.2 LSRDP execution model

O0000000 1med DOOOOOOODOOOOOO0OOODOOOOCODOOOOLSRDP
0looooooooooooooooooooooobooobobobOoOoOooooDoobOoo
OSBOOOOOOOO LSRDPOOOOOOOOCOOOOOOOODODOOOOOOSBO
goooooooooOoOoOoOoOoOOOOOOOSBOOODOOOOOOOOOOOOOO
oobooog

2.3 LSRDPUOOOOOOOOOOOOOOOODODO

goooooooooooboobooobooooooboboooobooboooooDobOoo
gobooobooobobodooooobooboooboo 10000 2000000000
goodoboooobooooobooobobooobooooooooboooooboooboOoon
goooboooooooboooooobobooooboooooooobooooooboooaog
O00000oo0o0oo0oo0ooooO0o0o0o0oo0ooo0ooo0oog LSRDP
doooooobooooooooboobooooobobooooboooooboooOoooobooOoboOo
goooooooooooocoobooooooOoboOoooobOOoboOooobOobObObOOoo
oobooooboooboocoooooooo

(© 2009 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

3.2[GHZz]
80[GHZ]
GPP | SFQ-RDP |2.5[GFLOPS/FPU]
B BER
102.4{GByteisex]

03 0O0o0oo0Oo0O0oooooo

Fig.3 Performance evaluation parameters
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Fig.4 Results of performance evaluation
I - [orc |
o 45l b[l]=e{|-l]+a[|]+a[|+l] ai-1] i ali+1] ai+2]

ECIER] EZIECIEC] R ET

LSRDPR &SI

ECIEE EZIEEIEE] ER] EC1 EE] B ET
T T

k5 patcacd

Ly Ly

AN
i # A ER S

S
b[i] b[i+1]

05 O0O000O0OD00ODOODO
Fig.5 Data rearrangement for LSRDP
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Fig.6 The proposed hardware architecture
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