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A study of the implementation of the neural network

In the MIMD architecture

MIKASHIMA, Takahiro and YOSHIDA, Hideki

The purpose of our study is to evaluate the MIMD architecture, which was comprised of nine PEs
(processing elements). A PE was asynchronously received the time course of data from other eight PEs via a
FIFO (First In First Out) buffer, and fulfilled a part of the task of the neural network. The speed-up ratio of
this trial system was linearly increased and approached eight when the number of PEs varied from three to

nine.
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Fig. 1 The filled structure shows the proposed
computational architecture embedded in the neural
network. The eight processing elements (PEs) were
connected to the FIFO of the nineth PE. The
connection with more than eight PEs was realized by
the time-division manner.
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Fig. 2 The block diagram of the FIFO controller
constructed by a Complex Programmable Logic
Device. Each one-bit data from eight PEs was
buffered asynchronously, and was stored in a Static
Ramdom Access Memory sequentially. An output
data was sent to the data bus via the attached
output buffer after the aforementioned storing
process if required.
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Fig. 3 The speed-up ratio vs the number of
processors, where the proposed architecture realized
840, 2520, and 4200 neural elements. The thin line
refers the linear speed-up.
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Fig. 4 The circles and diamonds show the speed-up
ratio and throughput as a function of the number of
neurons M, respectively, with the proposed
architecture by wusing nine processors (N=9).
Although the speed-up ratio approached N-1
(M5 00 ), the speed-up and throughput had a trade-
off.
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