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Abstract 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.
We present an efficient all-to-all personalized communication algorithm for a 2D torus in
wormhole-routed networks, Qur complete exchange algorithm adopts divide-and-conquer approach to
reduce the number of start-up latency significantly, which is a good metric for network performance
in wormhole networks. First, we divide the whole network into 2x2 basic cells. After specially
designated nodes called master nodes have collected messages to transmit to the rest of the basic cell,
only master nodes perform complete exchange with reduced network size, N/2 x N/2. When finished
with this complete exchange in master nodes, these nodes distribute messages to the rest of the master
node, which results in the desired complete exchange communication. After we present our algorithms,
we analyze time complexities and compare our algorithms with several previous algorithms. And we
show that our algorithm is efficient by a factor of 2 in the required start-up time which means that
our algorithm is suitable for wormhole-routed networks.
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Stage 2:
Phase 1 :
For Step=1 to N/8-1
parbegin
If (p+q) mod 4 = 0, then Pij +— Pi (348 mod N.
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End for
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Stage 2:
Phase 3:
Step 1:
parbegin
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Y (p+q) mod 4 = Odd and g = 2 or 3, then
Pij == Pli-4) mod N, j.
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parend
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