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Abstract: Recently FPGA grows rapidly in its speed and circuit size, and there arise demands for accelerating CPU applications
by FPGA. OpenCL and high-level synthesis are known as an easy-to-use design tool which generates FPGA circuits from
algorithm-level descriptions.  They, however, cannot achieve enough performance on FPGA without hardware knowledge and/or
experiences of hardware designs. We propose an FPGA design flow, which enables software designers to accelerate their
applications without any hardware knowledge. Our flow takes application source codes as its input data, employs
hardware/software partitioning and architecture designing, and finally implements FPGA circuits using OpenCL. In order to
investigate technical problems, which may occur in FPGA acceleration of real applications, we have practiced OpenCL FPGA
acceleration trial of finite element method (FEM)- crash analysis application. Owing to data flow analysis and module
partitioning, while considering the target pipeline architecture, we can obtain 55.7x speed-ups of OpenCL FPGA comparing with
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a single CPU core.
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