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Design of a Multiple-precision Arithmetic Environment
for Scientific Numerical Computations
and Direct Computations of Numerically Unstable Schemes

HirosHI FUJIWARA'®

We design and implement a fast multiple-precision arithmetic package ‘exflib’ for the pur-
pose of large scale numerical computations of partial differential equations. The package are
works with FORTRANO90 or the programming language C++ and main arithmetics are writ-
ten in an assembly language. We give a remark on compatibility of programs implemented
in an assembly language and FORTRANO90 compilers. Numerical results for a typical inverse
problem are given to compare the proposed library with a FORTRAN multiple-precision arith-
metic package. We also show an important application to numerically unstable problems and
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numerical analysis.
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Fig.1 Memory structure of proposed multiple-precision floating point data type.
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Table 1 Floating point types.
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Table 2 Argument evaluations of compilers.
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Fig.2 Prototype for three argument evaluation manners.
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Fig.3 Name binding by preprocessor in FORTRAN90.
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Table 3 Execution time of arithmetic (unit: micro sec.).
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Table 4 Execution time of MPI program for Gauss elimination with pivotting (unit: sec.).
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Table 5 Execution time of Backward Heat Equation with 150 decimal digits (unit: sec.).
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Fig.4 Results with double precision for constant coeffi-
cient (2) with central difference(4) (¢: numerical

solution, dotted line: exact solution).
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