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Via Ariosto 25 00185 Roma, Italy
degiacomo@dis.uniroma1.it

Abstract

We overview reasoning about actions and processes over ontologies (or knowledge
bases) expressed in Description Logics (DLs). This is a critical research challenge that
has resisted good, robust solutions for a long time. In particular, while well-developed
theories of actions and processes exist in AI, e.g., the ones based on the Situation Cal-
culus, these theories are not well-behaved when applied to DL ontologies, since the
latter impose very difficult state constraints. Here we restate this difficulty, by showing
that combining even the simplest DLs and the simplest theory of actions in Situation
Calculus leads to undecidability of the simplest reasoning task: satisfiability. We then
look into a radically different approach, based on so-called Levesques functional view
of knowledge bases, that has been proved quite fruitful lately. This approach sees the
knowledge base (or ontology) as a system that allows for two kinds of operations: ASK,
which returns the (certain) answer to queries, and TELL, which produces a new knowl-
edge base as the result of the application of an atomic action (also related to update).
In particular we show that under this view even verification of sophisticated dynamic
properties (e.g., formulated in first-order variants of mu-calculus) over ontologies ex-
pressed in DLs, ranging from light-weight to very expressive ones, becomes decidable
under interesting general conditions.
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