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Optimization of solving sparse linear system based on blocked storage format

Cheng Kai, Tian Jin, Wu Fei, Wang Ru, Li Honggin
(College of Electronic & Electrical Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: This paper proposed a storage format HMEC (Hybrid Multiple ELL and CSR) of sparse matrix to solve large sparse
linear equations on GPU. Firstly, we optimized the storage structure of the coefficient matrix by reordering. Secondly, we
stored the coefficient matrix in a certain scale block. Then we adopt an approach by combining ELL and CSR storage format
to adapt to different characteristics of blocks. At last, we took Bi-Conjugate Gradient Stabilized (BICGStab) and Conjugate
Gradient (CG) iterative methods to solve large sparse linear systems, they are respectively preconditioned by incomplete-LU
and incomplete-Cholesky factorization for asymmetric and symmetric positive definite linear matrices. Experiments show that
comparing the way by storing sparse matrices in HMEC format with other ways by storing in the common storage format, the
acceleration of the best available we can get are 31.89% and 17.50%.
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HB/685_bus 685 3,249 4.74
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HB/bcspwr07 1612 5,824 3.61
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HB/bcsstk33 8738 591,904 67.73
HB/bcsstk29 13992 619,488 44.27
Hollinger/g7jac180 53370 641,290 12.01
Boe/crystk02 13965 968,583 69.35
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Rothberg/3dtube 45330 3,213,618 70.89
Chen/pkustk04 55590 4,218,660 75.89
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Rothberg/gearbox 153746 9,080,404 59.06
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HB/1138_bus 0.019 0.024 0.022 0.026 0.027 0.028
HB/bcspwr07 0.027 0.029 0.025 0.029 0.036 0.029
HB/bcspwrl0 0.052 0.031 0.039 0.047 0.045 0.041
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