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System Philosophy of a Reconfigurable Parallel-Processor

Kazuaki MURAKAMI, Shin-ichiro MORI, Akira FUKUDA
Toshinori SUEYOSHI and Shinji TOMITA

We are now developing a reconfigurable parallel-processor; a multi-microprocessor system with a recon-

figurable interconnection network.

The reconfigurable interconnection network is a 128 X128 corssbar-switch
network with a capability to simulate topology of other interconnection networks.

The reconfigurable parallel-

processor is a kind of virtual-machine system, which can virtualize any networks for processor-processor and/or

processor-memory interconnection.

Our objects are to provide a general-purpose parallel-processing environ-

ment and to research well-developed parallel architectures.
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Fig. 2 Layer Structure.
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Parallel Processing Environment.

i PE : Processing Element
MPU : MicroProcessor Unit
FPU : Floating —point Processor

NXN
Crossbar Network
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Fig. 3 Configuration of Hardware System.
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Fig. 4 Configuration of 128 X128 Crossbar Network.

L) MoBGEEENEWIIAESNTYA, XoT,
BIHEOLIaL—Ya vildhloTiE, 2hbniE

MEEEEIZ 0 AN-J{IERT BT TL. L

MLIDOEE, Fy—3IFVEORRERK CRE:
degree) HHMEEL 2B, RS, 702 N—{BO—
BB ARBIEE L 1 TH LY, —7, HEDHY
WERBEAF2ULETHANOLTH A,

LihoT, 7UAN—B%LE T S LEEIE
LA, Zhizig,

1) ZELSENL: SEO 7 a2 —@1WEAICH
ELT, ZHSEES L T5.

i) HHELENL: 1Eo 7 o2 x—FOHMEKRE %
THELT, BESEET LT 5.
D2HENRHL., WTNOFETEHSERLAEIZL A,
1212072 —#B% 22Tt 7L — > (plane)
R EIIT A D, ZESEES CHRELE
ETOWEE, SXTHOT7L—rpFIETELI &I
%h. FLTC, REn oMo -2 a3 ¥,
nHOTL—rEHWAI EIZT A, Fig. 52, B
WMo L— s BlERT.

2) BWEorIL—av

BB TIE, F— I FARBICRA » FHABEEL, =



HRFN634E AHMKEREBLFENER RS £10% %35 — 341 —

) PU -

i Bus

| ) y

[ wmp JL__MMU J[__FPU__ J;

.. A )\

( Bus l

PSSR NN B SO SAU .

g SAC SAS %
= '
N - ; MCUs ..

[————— —
o 0 = MR ] [ Ms__p i
v
PU : Processor Unit MCU : Message Communication
SAU : SMW Access Unit MU Unit
SAC : SMW Access Client MS : Message Sender

(a) Binary Tree
Fig. 5

(b) Binary 3—Cube

Implementain of Static Networks.
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Fig. 6 Implementain of Dynamic Networks (4X4 Be-

nes Network).
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Fig. 7 PE Configuration.
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Fig. 8 Address Translation on PEm.
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Table 1 Specifications of Hardware System

Number of
PEs (N) 128

Number of
Crossbar 1
Networks (S)

Switching
Elements (N XN)

Inter-PE
Communication

128X128

8-bit-width circuit switching

10 Mbyte/sec. (for each PE pair)

Bandwidth 1280 Mbyte/sec. (for total system)

glemt){’y . Distributed Memory Organization
rganization

Memory 4 Mbyte (for each PE)

Capacity 512 Mbyte (for total system)

MPU: SPARC MB 86900/10 (16.67 MHz)

FPU: WTL 1164/65 (16.67 MHz)
PE Configuration | Memory: 4 Mbyte

SMW Access Unit,

Message Communication Unit, etc.

10 MIPS
1.6 MFLOPS (single precision LINPACK)
1.1 MFLOPS (doubte precision LINPACK)

1.28 GIPS
205 MFLQPS (single precision LINPACK)
141 MFLQPS (double precision LINPACK)

Single PE
Performance

Total System
Performance
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