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Numerical Computation Algorithms for Large-scale Parallel Environment
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Research was conducted on the use of large-scale parallel environments, whose
performance exceeded 10 petaflops, for numerical computation algorithms. These included the fast Fourier
transform (FFT), quadruple- and octuple-precision basic linear algebra subprograms (BLAS) on graphics
processing units (GPUs), triple- and quadruple-precision floating point operations on GPUs, sparse
matrix-vector multiplication on GPUs, and a real symmetric eigenvalue solver operating in a CPU + GPU
environment. An evaluation was also carried out of the performance of a newly developed eigenvalue solver
and an existing solver in a GPU environment, a high-performance eigenvalue solver employing
third-generation NVIDIA GPUs, solution acceleration of simultaneous linear algebraic equations using the
Block Krylov algorithm, accuracy improvement of Block Krylov partial space iterative methods, and
performance-tuning methods.
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