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Abstract

A Performance Estimation Model of

Self-Timed Pipeline Systems and its Evaluation

Shuji SANNOMIYA

Under the rapid growth of circuit integration technology, the self-timed pipeline
(STP) is a promising architecture to realize unprecedented scale of systems because
its localized control mechanism works every logic element autonomously. This paper
presents a macro-flow model estimating macroscopic performance of STP systems in-
stead of microscopic performance based on the strict evaluation of the packet transfer
time. In STP, each packet is transferred by local synchronization between adjacent
stages, thus STP can provide the robustness for overload by changing the transfer time.
On the other hand, the variation of transfer time under the overload varies the system
performance, therefore in practical system design, the performance estimation model is
essential to treat the dynamic load fluctuation and execute fast simulation. In order
to reduce computational cost, the proposed model introduces a virtual packet average
speed, which was derived form the relation between the load and the temporal distance
among packets, and applied it to every packet. A simulator based on the proposed
model estimates an effective performance of a real processor within 1 packet margin
requisite for practical design, with a half of simulation time compared to an existing

simulator.
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