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An Evaluation of Parallel LSI Router PROTON2
on MIMD Parallel Machine Cenju2/Cenju-3

Tsurasa YamavucH T and TosHIYUKI NAKATA T

This paper describes a new parallel detailed router named PROTON 2 with various new
features including : 1) Novel Shortest Path Search algorithm using weighted undirected graph
generated from escape lines around obstacles (This algorithm is up to 4.7 times faster than a
commercial maze router), 2) Detailed router supporting multi-layer channelless gate arrays
with complex industrial design rules, 3) Parallel router on a distributed shared memory based
MIMD (Multiple Instruction streams Multiple Data streams) parallel machine, 4) Extraction
of high degree of parallelism by routing area division and simultaneous routing of multiple
nets, 5) Static task scheduling according to the global route and number of pin pairs.
PROTON 2 improves routing speed by routing multiple nets simultaneously. PROTON 2 also
solves memory space problem by dividing routing area among all processing elements. For a
large scale channelless gate array (4,480 4,705 grids, 59,835 pin pairs), we have achieved a
speedup of 21.6 times using 63 processors. And this is also 21.8 times faster than the commer-
cial maze router.
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Fig. 12 PROTON2's speedup routing channelless gate
arrays.
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Table 6 Comparison of initial routing time between PRO-
TON 2 and commercial maze router.
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