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Study of network loading based instruction scheduling

mechanism in dataflow architecture

Feng Yujing® ™, Ou Yan™ ™, Ye Xiaochun” , Fan Dongrui* ™, Tan Xu® ™ , Tang Zhimin"* ™
( " State Key Laboratory of Computer Architecture, Institute of Computing Technology,
Chinese Academy of Sciences, Beijing 100190 )
( ™ School of Computer and Control Engineering, University of Chinese Academy of Sciences, Beijing 100049 )
Abstract

Instruction scheduling mechanism of dataflow architectures is analyzed. Based on the commonly-used instruc-
tion scheduling method, a dynamic hardware instruction scheduling mechanism with mode switching is proposed to
optimize the efficiency of data transfer in dataflow architectures. Since the dataflow architectures are characterized
by paralleled execution, large amounts of data are transferred and computed concurrently. However, the network
loading is not evenly distributed all over the processing array. If a part of the network is congested due to unbal-
anced loading, the pipeline of the neighboring processing element will be stalled and transfer efficiency of the data-
flow network will be greatly reduced. As a result, the latency of data transfer, utilization of computational units and
execution efficiency of the dataflow architecture will be affected. This study proposes a hardware instruction schedu-
ling mechanism to optimize the efficiency of data transfer in dataflow network under the cases of inevitable network
imbalance. The proposed mechanism is simulated by using a dataflow simulator system, and the results show that
by adopting the proposed mechanism, the average transfer latency through dataflow network is reduced by 12. 8% ,
average utilization of computational units is improved by 14.4% , and average performance of dataflow architecture
is improved by 14.7% .

Key words: dataflow architecture, dynamic instruction scheduling, network-on-chip ( NoC) , network load-

ing, utilization of computational unit
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