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A Virtual-channel Free Routing Strategy for On-chip Torus Networks

HIROKI MATSUTANI,* MICHIHIRO KOIBUCHI*t and HIDEHARU AMANOt

Networks-on-Chips (NoCs) have been employed light-weight routers compared with those
in parallel computers, and a virtual-channel mechanism, which requires additional logic and
pipeline stages, is one of the crucial factors for a low cost implementation of an NoC router.
Although a torus is widely used as a regular network topology, a virtual-channel mechanism
is usually required to avoid deadlocks in tori with dimension-order routing that exploits the
regularity of the topology. In this paper, we propose a non-minimal strategy for dimension-
order routing, in order to guarantee deadlock-freedom without any virtual channels in tori. By
inverting the traveling direction of a part of routing paths, the proposed strategy can remove
cycle dependancies in the target communications without a virtual-channel mechanism. For
the evaluations, the proposed strategy was applied to 18 real application traces including a
viterbi decoder. Although the proposed strategy does not use any virtual channels, it achieves
almost the same performance as a virtual-channel router on tori in eleven traces. Moreover,
the amount of hardware for a router used in the proposed strategy can be decreased to 50.7%
of a conventional router providing two virtual channels for tori.
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TB1 0372 | FIFO1 2.168 | SOTB1 0.247
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02 00000000000 @Intel Pentium4 2.6 GHzO
Table 2 Calculation time for finding the routing path-set

(seconds).
Application Time | Application Time
Viterbi (16 node) 0.005 | BT (9 node) 0.014
BT (16 node) 0.030 | BT (36 node) 4.798
BT (64 node) 1.018 | SP (9 node) 0.015
SP (16 node) 0.011 | SP (36 node) 5.404
SP (64 node) 0.130 | CG (16 node) 0.011
CG (32 node) 0.196 | CG (64 node) 0.298
MG (16 node) 0.011 | MG (32 node) 5.354
MG (64 node) 0.427 | IS (16 node) 0.865
IS (32 node) 19.901 | IS (64 node)  3,600.000
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