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Graphical models, including constraint networks, belief networks, Markov random fields and influence diagrams, are knowledge representation  schemes that capture independencies in the knowledge base and support efficient, graph-based algorithms for a variety of reasoning tasks, including scheduling,  planning, diagnosis and situation assessment, design, and hardware and software verification. Algorithms for processing graphical models are of two primary  types: inference-based and search-based. Inference-based algorithms (e.g., variable-elimination, join-tree clustering)    are time and space exponentially bounded by the tree-width of the problem's graph. Search-based algorithms can be executed in linear space and often outperform their worst-case predictions. The thrust of advanced schemes is in combining inference and search yielding a spectrum of memory-sensitive algorithms universally applicable across graphical models.

The talk will provide an overview of principles of reasoning with graphical models developed in the last decade in constraints and probabilistic reasoning. 
