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In this talk, we survey the results of two recent works [1, 2] on a family of expressive
extensions of Datalog, called Datalog±, towards query answering over ontologies.

Ontologies are fundamental to the Semantic Web. They also proved to be useful,
due to their flexibility and expressive power, in databases, especially in data modeling
and data integration. Among ontology formalisms, description logics (DLs) have been
playing a prominent role in the last decade, especially in the Semantic Web. Currently,
much research on DLs is directed towards scalable and efficient query answering over
ontologies. In particular, the DLs of the DL-Lite family [5, 7] are the most common DLs
in the Semantic Web and databases that allow for tractable query answering.

Rules in Datalog± are rules in Datalog that additionally admit existentially quanti-
fied variables in the head, but on which restrictions are enforced on the body to guaran-
tee desirable decidability and tractability properties. More concretely, Datalog± rules
are tuple-generating dependencies (TGDs) for which the chase [6] does not terminate,
but for which query answering is nonetheless decidable in general and tractable in many
cases in the data complexity. Datalog± is divided into the sublanguages of guarded,
linear, and weakly guarded Datalog±, which have so-called guarded TGDs (GTGDs),
linear TGDs (LTGDs), and weakly guarded TGDs (WGTGDs) as rules, respectively.

We characterize the complexity of query answering for all three sublanguages of
Datalog±. The results are summarized in Tables 1 and 2.

We then further enrich Datalog± with additional features, which serve to represent
ontology languages. In particular, we add negative constraints, and we show that the
introduction of such constraints does not increase the complexity of query answering.
As a second extension, we add non-conflicting keys, a generalization of the class in [4],
which are special equality-generating dependencies (EGDs) that do not interact with
TGDs, and thus also do not increase the complexity of query answering in Datalog±.

We next show that Datalog± allows for expressing the most common tractable on-
tology languages. More precisely, linear Datalog± with negative constraints and non-
conflicting keys, called Datalog±0 , can be used for query answering in DL-LiteA [7]
in a natural and unified way, being also strictly more expressive than DL-LiteA. Fur-
thermore, weakly guarded Datalog± with a single non-conflicting key can be used for
query answering in F-Logic Lite ontologies. Other DLs of the DL-Lite family [5] (such
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BCQ type LTGDs GTGDs WGTGDs
general PSPACE-complete 2EXPTIME-complete 2EXPTIME-complete
bounded width, fixed,
and atomic

PSPACE-complete 2EXPTIME-complete 2EXPTIME-complete

Table 1. Summary of complexity results: variable set of TGDs.

BCQ type LTGDs GTGDs WGTGDs
general NP-complete NP-complete EXPTIME-complete
bounded width, fixed,
and atomic

in AC0 PTIME-complete EXPTIME-complete

Table 2. Summary of complexity results: fixed set of TGDs.

as DL-LiteF and DL-LiteR) can be similarly translated to Datalog±0 . Since DL-LiteR is
able to fully capture (the DL fragment of) RDF Schema, Datalog±0 is also able to fully
capture (the DL fragment of) RDF Schema.

We finally describe an extension of Datalog± with stratified negation, providing a
canonical model and a perfect model semantics, and showing that the two coincide.
This also provides a natural stratified negation for query answering over ontologies and
the DL-Lite family, which has been an open problem to date.
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