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Cyber-physical systems integrate sensing, networking, and computation to observe,
understand, predict and respond to phenomena in both technological and naturallyoccurring systems. We begin this talk with a broad discussion of such cyber-physical
systems. As a case study, we then “dive deep” into the CASA (Collaborative Adaptive
Sensing of the Atmosphere) project - an NSF Engineering Research Center investigating
the design and implementation of a dense network of low-power meteorological radars
whose goal is to collaboratively and adaptively sense, understand, predict and respond to
hazardous weather occurring in the lowest few kilometers of the earth's atmosphere. We
describe its computing and networking challenges, overview the software/network
architecture and testbed implementations, and our experiences in using user-specified
preferences to drive the optimization of the network's sensing behavior. In the second
part of the talk, we consider sense-and-response control loops in smart grids, and their
control plane requirements. Throughout the talk, we’ll discuss a number of interesting
on-going and open research issues, both in CASA and in the larger context of cyberphysical systems, including smart grids.
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