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This is a study of high-precision arithmetic operations required in a
large-scale computing environment. (1) Extensions were made to two tools currently under
development. The basic arithmetic functions of AVX-512 were added to the double-precision arithmetic

library DD-AVX. MPI support was also added to the GMP code generation tool. (2) We analyzed the
behavior of high-precision parallel computation algorithms when switching to high-precision
computation for problems with poor convergence, such as a large number of conditions. (3) In order
to bring out the powerful single-precision computing capability of GPUs, we extended the scope to
mixed-precision computation. In particular, we tried to use the method in directive-based
descriptions, and the results showed that it can bring out some performance, but the setting
parameters are not specified values and need to be optimized.
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