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We present a perspective that distributed optimization algorithms are
regarded as dynamical systems, and such algorithms are shown to be interconnections of passive
systems. Based on passivity theory, the algorithms are accelerated and robustified against
disturbances and communication delays. We then design a cyber-physical system interconnecting
building thermal dynamics and the optimization algorithms as a feedback interconnection of passive
systems. Accordingly, we prove stability and asymptotic optimality with adaptation to environmental
changes for the overall cyber-physical system.

We also build a building energy management simulator capable of real-time feedback by combining a
building energy simulator, EnergyPlus, and MATLAB/Simulink through middleware called MLE+. The
present cyber-physical system is then demonstrated on the simulator.
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