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Motivation: Datapath Energy Determined by Hamming Distance of Operand Streaming

Dataflow processing is widely exploited in NN accelerators Datapath energy is important for dataflow accelerators

 Enable data reuse among processing elements (PE) * Consist of compute energy in process elements (PEs) and data transfer energy among PEs

* Amortize memory access energy  Datapath energy is determined by the total bit flips induced by operand streaming

A common example is systolic array with input/output stationary dataflow Target: propose both post-training and training aware techniques to reduce bit flips and thus,
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Hamming Distance Reduction through Post-Training and Training-Aware Techniques

o _ , , , To cluster the input channels, propose an iterative algorithm
Bit flips of streaming weight can be captured by hamming distance (HD):
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To reduce HD, most straightforward method is output channel reordering

Input: weight matrix T/ € R**“, number of iterations N, Hardware support for cluster-then-reorder
number of clusters ¢
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Experimental Results

Use MobileNetV2 and ResNet26 trained on Cifar10/Cifar100 for evaluation | Training-aware optimization: Combine post-training and training-aware
* Select 1x1 Conv in MobileNetV2 and 3x3 Conv in ResNet26 | * Add HD regularization to the training optimization
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