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Abstract We present efficient generalized algorithms for all-to-all personalized communication
operations in a 2D torus. All-to-all personalized communication, or complete exchange, is at the heart
of numerous applications, such as matrix transposition, Fast Fourier Transform(FFT), and distributed
table lookup. Some algorithms have been presented when the number of nodes is power-of~2 or
multiple-of-four form, but there has been no result for general cases yet. We first present complete
exchange algorithm called Double-Hop-2D when the number of nodes is in the form of
multiple- of-two. Then by extending this algorithm, we present two algorithms for an arbitrary
number of nodes. Split-and Merge algorithm first splits the whole network into zones. After each
zone performs complete exchange, merge is applied to finish the desired complete exchange. By
handling extra steps in Double-Hop-2D algorithm, Modified Double-Hop-2D algorithm performs
complete exchange operation for general cases. Finally, we compare the required start-up time for
these algorithms.
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