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A datapath classification method for FPGA-based scientific application

accelerator systems

. ER=EOME

A@ﬂi%mbtmﬂwkgbl‘éﬁi,nﬂ8ab%ﬂoaif®3aﬁ,$E@
TR SV E L7z, ICFPT T, HAERATREZRT A AT DRI DN T, JR
PIThIVET. BEROFRIT, HEERE, FAX—HKEK, TEEYya O3B T, 4
T A amar_XT o a bW TLTIThbE L, ABEERIT, Y7 rky s
A TITbRE L. B2 v a ILITFD 8o T

-Architecture

-Parallel Implementation and CAD

-Multi-Core and Multi-FPGA

-Arithmetic

-Robust and Secure Computing

-Application

-Routing and Scheduling

-Special Session

HE 7 a T, 4000 6 DOOMTERRNERSNE L., RAZ—FEXKIT3 HL
HEING 1 ERZF TonE L. FH, FRIZ ISBORAZ—IZO0T, BRI TNE
Lz, 7Ry va VIWIRDYBRZRIITONE Lz, 9 MORBKRENFEER LS L, 7
FUARL—=Va Y ERARPOHERFEREATOTVELL., BRICTVA a7 4
varTlE, AARZED 3 pENT e 2B T AL ZEED, ZOT S, X a VT
B itk Lic. AARITI2ALE T O iEEZ MO TWE L7z,

2. BREAELRE
CBUE, BRI T ) r— a V&R D FPGA RN—ADO KB T 78T L—H )3,
IERITHFFE SN CWET. 22T, FPGA LTI ARELREENROLNTWD-0, F
MEREMZ D &5 e FIENEEREE ZH > TWET. 60T LV—7"TiE, Z
NETICHEBEHETFELZRRLTCEE L. TOFETOEZLTTIE, EPFHEINT
—HZT7n—7 I 7ICERINET. 20%, BROT—FT70—r77 2 SOMT, Il
I SN TWD —EHOMBESRE S LET.
2Oui®7 2 7a—7 7 7 EEAaT ARHIL, BAEHAOT —F T7a— 27T 7 |ZHK

- 49 -



DTF—FT7u—rI77%FEaLET. ZOFEFEATHZLT, T—F 70— T770D
FIHEREE RKEIZIMZ D 2 ENARBICZRD £ L2, LA LIOFETIE, MET57—
RTa—05T7DNHEZ 5 L,

DA RELS RV TEDL7D, KR TIZZ L DT —F 70 —7 7 7 OfEE 2 NFRHINAT
SFREFRRLE L. ORI 7— 470 —2r5 7%, FRELEEL LTERD Y
=TT DFIETY.

FHI T, BRUEEZ WS OHEL, FHEEEZHWTOEEZITWE Lz, £OREE,
SE R EITORP TG E S LT, &&ET 73.3%, &IETH 59.4%LL EOEJHH|
WEhEN D Z L3 LT,

* Resource reduction design techniques play an important role to implement large-scale
FPGA-based accelerator systems in floating point applications since available resources on FPGAs
are limited. Until now, we propose the graph combining method as a resource reduction technique.
In the method, an equation is converted into a data flow graph. A series of common subgraphs,
which are used between 2 data flow graphs, are combined. More than 3 data flow graphs can be
combined by iteratively applying this method. It provides lower resources on FPGAs. However,
when a large number of DFGs are combined, it becomes inefficient. So we proposes a dataflow
graph classification method which makes groups of graphs based on their similarity in order to

bring out efficient graph combining .

various parameter combinations are evaluated and compared in terms of resource reduction effects
and performance. The experimental results using an FPGA-based biochemical simulator reveal that
the graph clustering that uses information on the maximum common subgraphs achieve 73.3% of

resource reduction rate while alleviating the performance degradation.
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