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An accelerator for convolutional neural network training

YANG Can, WANG Chongxi, ZHANG Longbing
( " State Key Laboratory of Computer Architecture , Institute of Computing Technology ,
Chinese Academy of Sciences, Beijing 100190)
( ™ Institute of Computing Technology, Chinese Academy of Sciences, Beijing 100190)
( ™ University of Chinese Academy of Sciences, Beijing 100049 )
Abstract
As deep neural network is widely used in many fields, the demand for speed of training neural network models
is also increasing. As a result, a variety of high performance accelerators for training appears. But, the operation of
the same layer shows great computation heterogeneity in different training phases, which makes the accelerator with
single dataflow unable to achieve ideal efficiency when processing some training phases. General processors like
graphics processing unit (GPU) are usually under low utilization because the characteristics of the operation are not
fully wtilized. In order to solve this problem, this paper proposes efficient execution schemes for different operations
in each training phase, designs a processing unit with unified hardware structure, which can efficiently map execu-
tion schemes of each phase to it, and builds a high-performance accelerator for convolutional neural network
(CNN) training using the processing unit with unified hardware structure. The experimental results show that,
based on 4 commonly used convolutional neural network models, the computing resource utilization in forward prop-
agation and backward propagation training phases reaches 77.6% and 67.3% respectively, which is 45.1% and
41.7% higher than the state-of-the-art Tensor core-based GPU.

Key words: neural network, training, accelerator, convolutional neural network ( CNN)
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