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Graphical models, e.g., Bayesian networks, Markov random fields, constraint networks 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. Their applications include scheduling, planning, diagnosis and situation assessment, design, and hardware and software verification. 
Graphical models are naturally specified as a collection of local functions over small subsets of variables. They represent a single global function which is either a probability function over all the variables, or the set of all solutions of a constraint problem. In this talk I will present the AND/OR Multi-valued decision diagrams (AOMDDs) as an alternative representation class for graphical model. These can be viewed as search spaces whose traversal may yield an answer to a query. For any given ordering of the variable, the graphical model can have many AND/OR search spaces representations. The minimal AND/OR is its canonical AOMDD  (for the given ordering) and it provides a vivid display of the internal structure of the graphical model beyond the independencies that are specified in its graph.

AOMDDs  can be viewed as a generalization of Ordered Binary Decision Diagrams (OBDD) 

in that they capturing conditional independencies,  they accommodate multi-valued variables, and can express real-valued functions.  AOMDDs can be compiled from the graphical model specification, or can be learned directly from examples. 
In this talk I will present the framework of AOMDDs, provide several schemes for their generation and argue that they are particularly suitable for domains involving mixed probabilistic and constrain-based information.
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