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A Novel Development of Auto-tuning Technologies for Communication Avoiding and
Reducing Algorithms
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(1) AT Method Development: an AT method with code transformation, which is a

new method for changing number of threads, is proposed and evaluated to show its effectiveness. (2)

Performance Modeling for AT: A very light AT facility with d-Spline function to model multiple
dimensions with multiple parameters of performance by one-dimensional incremental search is
developed. (3) Application Adaptation: The four-dimensional variational method is adapted for
phase-field model. It is also speeding up by high performance implementation method. Simplifying
two-fluid model to analyze instability for Magnetohydrodynamic (MHD) in nuclear fusion plasma is
speeding up by introducing semi-implicit time integration method.
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