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Abstract: To address the problem of excessively high costs for single partial reconfiguration in a fast reconfigurable
optical interconnection network when the interconnection scale is greater than 100, a fast Benes network and a sup-
porting partial reconfiguration algorithm were proposed. By utilizing reserved idle links, the impact of partial recon-
figuration on existing links was reduced, and it exhibited excellent performance when the interconnection scale ex-
ceeded 100. When dealing with the routing change of a single node, the existing communication links corresponding
were affected to an average of 2~4 access nodes by the fast Benes network. It was only slightly inferior to the Cross-
bar network, and was much better than the Benes network. The reconfiguration cost was significantly reduced by up

to 98%. Based on the FPGA hardware accelerator of this algorithm, the partial routing solution speed was 79 nanosec-
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onds per time, which was similar to that of the Crossbar network and two orders of magnitude faster than the Benes

network.

Key words: fast Benes network, partial reconfiguration, node synchronization cost
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