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We conducted research and development aimed at constructing a numerical
linear algebra system based on the lattice H-matrix. We proposed an algorithm to calculate all
eigenvalues for the BLR matrix, a special case of the lattice H-matrix. Research on high-performance

implementation of the lattice H-matrix method was carried out. By adding efficient work-stealing
functions to task parallelization languages, we successfully improved the computational performance
of H-matrix partitioning and low-rank structured matrix generation on distributed memory parallel
computers. Furthermore, we developed an H-matrix-vector multiplication computation method that
achieves over 85% of the theoretical limit performance on computing nodes using various latest CPU
architectures. Additionally, we developed a method for fast QR decomposition of BLR matrices using
the MIG feature of the latest GPUs.
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