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Prediction in 2-D Tori
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and MICHIHIRO KoIBUCHI?

This paper describes a predictive switching technique for low-latency commu-
nication in parallel computer networks. We show a method to treat prediction
misses as well as reducing the occurrence of mis-prediction packets. We also
discuss relation between prediction hit rates and latency reduction. Our ex-
periments for 2-D tori with dimension-order routing show that we can reduce
latency for routing computation depending on the prediction hit rates. Not
only zero-load latency but also average packet latency up to just before the
network saturation load can be reduced when prediction accuracy is high.
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Fig.1 A predictive switching router for 2-D tori.
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Fig.2 Router pipelines: (a) non-predictive switching, and (b) predictive switching.
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Fig.3 Discarding mis-prediction packets.
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Fig.4 Classification of output direction for packets in DOR from node 12.
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Table 1 Conditions to validate predictive switching requests for the X-Y dimension order routing.
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Fig.5 Comparison between an output direction and a prediction value.
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Fig.6 Experimental results for uniform random traffic on a 32-ary 2-cube.
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Fig.7 Experimental results for bit-reversal traffic on a 32-ary 2-cube.
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Fig.8 Effect of the mis-prediction packets when the hint-bits are annulled.
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Fig.9 Experimental results for arrangement of non-predictive ports.
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