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A Dynamic Scheduling Method for Reconfigurable Arrays Based on
Control Flow Decoupling
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Abstract: Reconfigurable arrays have been widely used in computing acceleration in specific fields owing to their
energy efficiency advantages brought by data stream driving. With the increase in the application range, when there are
different control flow areas in the application, using the traditional spatial scheduling scheme to execute the entire data
flow graph at the same time will cause serious performance loss due to the existence of inconsistent control flow. In this
paper, a scheduling method is proposed based on control flow decoupling, in which the data flows at different control
boundaries are decoupled into several independent subgraphs. Subgraphs are executed alternately with fully unrolling to
increase the utilization of computing resource. The experimental results show that under the same computing resource
constraints, the proposed scheduling method can improve the performance and energy efficiency by 35% and 18% over
a static-mapped coarse-grained reconfigurable array (CGRA) (Plasticine) and by 27% and 45% over an instruction-
driven CGRA (TIA).
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Basic schematic diagram of the control flow
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Fig.2 Three typical inconsistent control flows
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Fig.4 Structure of the dynamical scheduler of a subgraph
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