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Development of double-double precision iterative method for multi-core processor
based on vector operation and communication avoidance

Tanaka, Teruo
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1. We developed DD-AVX, a library of Double-Double (DD) precision matrix
and/or vector operations accelerated by AVX and AVX2 SIMD instructions. We also developed Xev-GMP, a
directive-based automatic code generation for a C code with multiple-precision
floating-point-operation data from a C code with double precision data. The GMP code uses the GNU
Multiple Precision Arithmetic Library. Xev-GMP can also support MPI libraries.
2. We proposed and evaluated CBCGR method which reduces MPI collective communication for the
Chebyshev base conjugate gradient method in Massively parallel processing. We also devised a
calculation pattern to remove the overlap in the Matrix Power Kernel method.
3. We implemented the simultaneous estimation method of two performance parameters on automatic
tuning base pp-OpenAT. The enhanced version of pp-OpenAT is made public. Furthermore, we suggested a
repetitive linear search method for the practical use of performance parameters more than three.
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