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[ Abstract] In power system simulations, the solution of large-scale sparse matrixes will consume a lot of storage and
computing resources, and a failure to effectively utilize the sparsity of the matrix will lead to a waste of storage space
and low computing efficiency. Current studies on algorithms that solve sparse matrixes focus mainly on the multi-core
acceleration hardware, with emphasis on mining the'parallelism of hierarchical sets to improve the parallel efficiency of
the algorithm. Frequent cache judgment and fine-grained access on the multi-core processor architecture may lead to
potential performance problems.To solve the'lower triangular sparse matrix based on Field Programmable Gate Array
(FPGA) , a static scheduling algorithm is proposed based on the hardware structure of an FPGA sparse matrix solver
designed by WU Zhiyong et al. By preprocessing the sparse matrix, designing the data distribution and instruction layout
process, the solution process of the lower triangular sparse matrix is statically mapped to multiple Process Elements
(PEs) on an FPGA chip to realize the parallel high-speed solution of the lower triangular sparse matrix on the FPGA.By
arranging all implicit parallel relations in the serial algorithm into the buffer, all computing units can achieve efficient
parallel computing, memory-access, and inter unit communication, enabling users to maximize the use of FPGA
hardware resources. The test results obtained using typical examples show that compared with traditional CPU/GPU
algorithms, the proposed algorithm can achieve an acceleration that is 5—10 times greater than existing methods.

[Key words] sparse matrix of the lower triangular; static scheduling algorithm; data distribution; instruction layout;
static mapping
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