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Abstract: We present a generalization of Gaussian Process Regression from the approximation
of unknown functions to the completion of computational graphs. This generalization is
motivated by three observations: (1) Most problems in Computational Sciences and Engineering
(CSE) can be formulated as that of completing (from data) a computational graph (or
hypergraph) representing dependencies between functions and variables. (2) Replacing unknown
functions by Gaussian Processes (GPs) and conditioning on observed data provides a simple
but efficient approach to completing such graphs. (3) Since this completion process can be

reduced to an algorithm, as one solves V2ona pocket calculator without thinking about it, one
could, with the automation of the proposed approach, solve a complex CSE problem by
drawing a diagram. We illustrate the proposed framework with applications. These include
system identification and solving/learning arbitrary nonlinear PDEs.
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