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Variability-tolerant routing algorithms for Networks-on-Chip
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6. Conclusion and future work

This paper presented an NoC link failure system-level model for
timing violations resulting from process variations. Variability-tol-
erant XY, West-First, Negative-First, and Odd-Even routing algo-
rithms were also proposed in this paper, where flits are routed to

links with lower failure probability in order to tolerate process
variations.

Results show that variability-tolerant West-First routing
achieves around 56% reduction in the overall NoC failure rate,
while XY variability-tolerant routing minimizes its NoC failure rate
by only 3%, for the case study of an 8 x 8 mesh with random uni-
form input traffic, injection rate 0.1, and buffer size 16 at 45 nm.
We also note that, NoC failure rate increases with the increase in
mesh size and injection rate or decrease in buffer size. As technol-
ogy scales down, the amount of process variations increases, caus-
ing NoC failure rate to increase as well. Additionally, we have seen
that, different traffic patterns have different NoC failure rates. This
agrees with the fact that different traffic patterns take different
routes hence go through different link failure probabilities. The
traffic pattern tornado has the highest failure rate, whereas the
traffic pattern neighbor has the lowest NoC failure rate.
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