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ABSTRACT

Optimization viewed broadly can aid in designing, analyzing, and operating complex systems, from strategic policy planning to last-mile distribution to optimal control of dynamical systems. The optimization model, including decision variables, objective functions, and constraints, requires performance metrics that are often evaluated via black-box simulations. We summarize algorithms that can address black-box noisy functions, mixed integer- and real-valued variables, and multiple objectives. Multiple models (e.g., Gaussian processes, neural networks, queueing networks) can be used in conjunction with a computationally expensive model (e.g., simulation) to predict performance and reduce overall computation. A key issue in solving an optimization model is to dynamically allocate computational effort to efficiently search for the global optimum. The dilemma of exploration vs exploitation vs estimation is evident in machine learning and global optimization. We discuss sampling distributions that provide insights into this balancing act, and how ideas in quantum optimization provide approaches to optimizing complex systems.
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