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Need for Energy-Efficiency

Energy consumption is now a major concern for both mobile devices and high-performance data
centres. Consumer electronics requires more powerful and versatile mobile devices with extended
battery life, while businesses increasingly rely on data centres to run their services. Given this trend
and the rising cost of energy, it will become increasingly unsustainable to run such centres. The
challenge is to develop new techniques that span the entire range of computer systems and enable
truly energy-efficient computing.

This research aims at investigating novel ways of designing adaptable systems where both the
software and the hardware constantly reshape themselves in tandem to fit the dynamic behaviour of
the application. This will result in higher levels of energy efficiency.
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Statistical Learning

Dynamically adapting the software and the hardware means that whenever the application enters a
new phase, a decision must be taken about the optimal microarchitecture parameters and the software
optimisations to apply. This research investigates how this process can be driven by considering
statistical techniques coupled with artificial intelligence. This systematic approach promises to
automate the design of such systems achieving high levels of energy-efficiency.
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