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Hardware accelerator for solving large-scale BBDF sparse matrix

ZHANG Duoli, SUN Heyun, HU Rui
(School of Microelectronics, Hefei University of Technology, Hefei 230601, China)

Abstract: Aiming at the problems of limited acceleration effect and large memory consumption of exist-
ing power system simulation equation solving, this paper completed the design of large-scale bordered
block diagonal form (BBDF) sparse matrix solver. Using the stable biconjugate gradient iteration
method, block calculation is carried out based on the block diagonal edge feature of the power system
equation. A coefficient matrix nested row compression storage strategy is proposed, which significant-
ly reduces the storage access burden and memory occupation during the calculation process. The algo-
rithm tasks are optimized and the algorithm execution time is reduced. By utilizing reconfigurable
technology, similar combination calculations from multiple tasks and the same calculations from a sin-
gle task are dynamically allocated to the same computing circuit, forming a multi-level reusable fold-
able computing structure, achieving efficient utilization of solver computing resources. Multiple meth-
ods such as paralleling and pipelining are used to explore parallelism and accelerate equation solving.
The experimental results show that the solver supports the solution of large-scale sparse linear equa-
tions with block diagonal edge features for multiple coefficient matrices, and achieves an acceleration
ratio of 30-32 times with less hardware resources compared to existing work,
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