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Abstract: Traditionally, achieving optimal performance for a distributed multi-hop wireless
network is known to be difficult, if not possible. In recent years, advances in programmable
physical layer (PHY) and decoupling of data and control planes motivate us to reconsider the
possibility of performing global optimization directly for multi-hop wireless networks. This idea
is further fueled by the fact that powerful computing resource is becoming readily available in
the cloud and complex optimization problems may now be solved efficiently in real-time.
These exciting trends have reinvigorated a new pursuit of optimal solutions to complex cross-layer
optimization problems. In this talk, I will focus on some case studies on how the new centralized
control plane allows us to achieve optimal performance on the data plane. In the first example, we
consider a throughput maximization problem in multi-hop MIMO networks. The key challenge here is to
efficiently use MIMO’s degree-of-freedom (DoF) resources in a network-wide setting to maximize
throughput for communications sessions. In the second example, I will describe how a centralized
control paradigm can help improve spectrum coexistence between multi-hop primary and secondary
networks.
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