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Hardware Mechanisms for Numerical Arithmetics
Desirable for High-Performance Computations

HiroSHI MURAKAMITL

The following hardware mechanisms of numerical arithmetics are desirable for
high-performance computing systems of the near future. 1) Triple or quadruple
precision arithmetic operation instructions. 2) Arithmetic operation instruc-
tions with the specified rounding modes. 3) Instruction to round a number
to the specified precision. 4) Instructions for the interval number arithmetics.
5) Mechanisms and operation instructions which enable fast computations of
small size matrices such as multiplications. 6) The long accumulator to reduce
rounding error effects during the vector inner product, or to prevent the change
of results by the change of order of additions or subtractions. 7) Mechanisms
to support the implementation of multiprecision arithmetics.
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