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ABSTRACT

Massive energy consumption has become a major factor for
the design and implementation of datacenters. This has led
to numerous academic and industrial efforts to improve the
energy efficiency of datacenter infrastructures. As a result,
in state-of-the-art datacenter facilities, over 80% of power
is now consumed by servers themselves. Historically, the
processor has dominated energy consumption in the server.
However, as processors have become more energy efficient,
their contribution has been decreasing. On the contrary,
energy consumed by data accesses and storage is growing,
since multi- and many-core severs are requiring increased
main memory bandwidth/capacity, large register file and
large-scale storage system. Accordingly, energy consumed
by data accesses and storage approaching or even
surpassing that consumed by processors in many servers.
For example, it has been reported that main memory
contributes to as much as 40-46% of total energy
consumption in server applications. In this talk, we present
our continuing efforts to improve the energy efficiency of
data accesses and storage. We study on a series of
approaches with hardware-software cooperation to save
energy consumption of on-chip memory, register file, main
memory and storage devices for embedded systems, multi-
and many-core servers, respectively. Experiments with a
large set of workloads show the accuracy of our analytical
models and the effectiveness of our optimizations.
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