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Design-time Analysis for Energy Efficiency Tuning of HPC Applications

Energy consumption is a major challenge for the development of Exascale HPC systems.
Significantimprovements in energy efficiencyarerequired on all levels of the HPC stack to
enable deployment of Exascale systems. The European Horizon 2020 project READEX is
focusing on improving the energy efficiency of applications with dynamic execution
characteristics. The dynamicity requires runtime tuning with low overhead. Therefore, the
scenario-based tuning approach from embedded system is leveraged, consisting of
design-time analysis and runtime tuning. Design-time analysis is performed by the
Periscope Tuning Framework currently under development at TUM. It determines a
tuning model that is then passed to runtime tuning during production runs of the
application. Runtime tuning switches system configurations for runtime situations as
prescribed by the tuning model. This presentation will introduce the concepts and results
of the READEX energy efficiency tuning approach.
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