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A Dedicated Data-Driven Architecture Q-FM
Coordinated by Functional Memory

Makoto IWATA and Hiroaki TERADA

Department of Information Systéms Engineering, Faculty of Engineering, Osaka University
2-1 Yamadaoka, Suita, Osaka 565, Japan

A class of large-scale cell-data processing problems in computational physics and image processing ap-
plications requires enormous parallel processing capability and storage capacity. This paper proposes a
dedicated data-driven architecture Q-FM coordinated by functional memory to process the data-stream
parallelism inherent in most of the cell-data processings. In order to utilize latency tolerance feature of
the dynamic data-driven scheme, Q-FM employs a passive architecture in which a functional memory
mechanism actively and adaptively supplies stored data to a data-driven processor. Experimental simu-
lation results show Q-FM preserves maximum efficiency of the processor independent of memory access

latency and achieves scalable performance gain on data-driven multiprocessor system.
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4
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(3) nothing/several
K 1 VR — F MEBOBE & £ O

ChODEB,L—KIC, KEBEEVETF -0
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HFEE T Y 37 47 LV ORFIEED D
5. - BREDATIME

Fhbb, (a) BRIV F T Oy HKET, (b)(c) X7
Oty HRETCOLFIMIIC X > CTIERATRTH 5.

3 Q-FMOEXRT7—X7T7F«

LVEF — ¥ BT, BiECBRAED
2, B VOB 4TS5 4 BFICHITTES.
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3.1 FaHAMIE L OIRBNT —XT U F v
5 — & ERERILEE ki, ADRLEE O FREAEST - 28
4754 WHREiEH*HT L0, dRETLD
ThTY X AOEFIMIIE L TR BET 5.
IO, KB VF Iy FLoBRch, FEE
B AT — 57 Mz tEem LA RAD L. KHR L
ENVEF— S MBICBVTY, TOX)nEEEE
BTE2VATFAREITHINE, HL0EMIHE
THEEITELROEFNCEMETED LS, AE
YhHF—F A MY -2 EBEYRBMHEL, T
YEEEROSHNEERER LA T T4V
FIMEZEE TBRTIO0PYRUTD 5.

L7zdtoT, AR CTRET AT ) TH7 -
THET —¥F 2 F v Q-FM T, B 2RT LD
2, FARES Oy o7 Oy T —
¥ RIS T OB AT Y BN O R A XBINE T —
FFIFYOBEEPRALL. COREATIE, &
BB L3, HEMEELE NN o T
DWEFWEETHY, Tty FORFIMEENICR
& E T -y E L — b R ETRICHET 5 2
EitkoT, AEYT I ARERREEERICTS
Tk IR 2 H R KM T 5 2 & BRI
T 5.

Data-Driven Processor Qv-x Functional Memory

4 -—? )
/% PM % Grid ID AG
FP /// QB MEM

Data
Stream

MM: Matching Memory

FP: Functional Processing Unit
PM: Program Memory

QB: FIFO Queue Buffer

AG: Address Generator
MEM: Linear Address Memory
PC: Packet Constructor
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DDP: Data-driven processor
FM: Functional memory
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asynchronous update
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AU EDOAZBMLT, AEYT b2 BERR
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TI0%, TNETR, Jl4nT 0y LicEn Yy
T, Q-FMOBWERBE L. FE0FEE, Lk
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B 707 vty 4@ #E E(Efficiency) i3,
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Rigear Rmaz(Iu + Ib)/(Iu + ZIb)

ZCT, I, LIEFhEFR, LTSN BEKY
B, TIHEENSMERL, Rigeatd, ZHEEE
FEOETIZL WBAT B85y MBS BAUS
7Y MRE Ry WHEL/METH 2.

B 72oFHIbPL I, TV T2y FERT
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BV, 2T, AT F5A4Y -y rodKE
Eh, 50MHz %L LT, WBELTWwA. ZOXRD
6, Q-FMAMEWHETERL, 612, BTEH
DRBWHWALTH, HEHEIHITCEIENE
HFoZ LS.

# 2 HWAND<TT v L TO SIMPLE 05t sE
e

system [MHz] | external | MEM grid space
cache 10Kt | 1M%

Monsoon[13] (10) 0 — 21K | —

microSPARC (85) 0 32MB || 28K | 19K

superSPARC (60) 1MB 96MB || 56 K | 53 K

alpha 21064 (150) | 256KB | 64MB || 52K | 40 K

Q-FM (= 50) 0 T6MB || 59K | 59 K

t[GPS]: calculatable grids per seconds
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BETED, HKTH 240Kpackets/sec (42 ¥'v
ROy L) BETH LI LA oz 2
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