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The optical core of a network is the energy-efficient technology to provision high bandwidths for data transport. Unfortunately the massive amount of electricity required to power these networks globally is a significant contributor to worldwide greenhouse gas emissions. Increased energy efficiency is a hot-topic in research and necessary to enable even faster future networks. However, it has been observed that with increased energy-efficiency the total energy consumed may actually rise.
We start the session by studying the scale of the environmental impact of data networks. This is followed by approaches to greenhouse gas emission-reduction by considering the heterogeneous distribution of fossil and renewable energy sources in network configuration. We study the impact of these environmental concerns on network performance. In simulated networks we find algorithms that enable greenhouse gas reductions at a stable level of energy consumption.

The networking community currently witnesses the emergence of manufacturer independent software defined networks (SDN). We develop methods to dynamically optimize (data) network routing utilizing synergistic effects of combining SDN and the Smart (power) Grid.
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