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Overview of the Course

@ Introduction and background

@ Ontology-based data management
@ Brief introduction to computational complexity
© Query answering in databases
@ Querying databases and ontologies
@ Lightweight description logics
@ Introduction to description logics
@ DLs for conceptual data modeling: the DL-Lite family
@ The EL family of tractable description logics
© Query answering in the DL-Lite family
© Query answering in description logics
@ Lower bounds for description logics beyond DL-Lite
@ Reasoning and query answering by rewriting
© The combined approach to query answering
@ Query answering in DL-Lite: data completion
@ Query rewriting in £L
@ Linking ontologies to relational data
@® The impedance mismatch problem
@ Query answering in Ontology-Based Data Access systems
@ Conclusions and references
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Main publications

The results presented in this course have been published in the following papers:

@ Reasoning and query answering in DL-Lite and relatives: [Artale et al,
2009; Calvanese et al., 2007a; Calvanese et al., 2009a]

@ Reasoning and query answering in £L and extensions: [Baader et al., 2005;
Baader et al., 2008; Lutz et al., 2010; Lutz et al., 2009]

@ Query answering in DL-Lijte using data completion: [Kontchakov et al.,
2010; Rosati and Almatelli, 2010]

@ Mapping to data sources and OBDA: [Poggi et al., 2008a]

Additional related material:

@ Connection between description logics and conceptual modeling
formalisms: [Calvanese et al., 1998; Berardi et al., 2005; Artale et al., 2007;
Calvanese et al., 2009b]

@ Descriptions of the QUONTO/MASTRO Tool : [Acciarri et al., 2005; Poggi
et al., 2008b; Rodriguez-Muro and Calvanese, 2008]
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Further theoretical work

The results presented in this course have also inspired additional work relevant
for ontology-based data access:

@ Alternative query rewriting techniques based on resolution for more
expressive logics (with recursive rewritings) [Pérez-Urbina et al., 2009].
@ Query rewriting techniques for database inspired constraint languages
[Cali et al., 2009a; Cali et al., 2009b].
@ We have considered mainly query answering. However, several other
ontology-based services are of importance:
o write-also access: updating a data source through an ontology
[De Giacomo et al., 2009; Calvanese et al., 2010]
e modularity and minimal module extraction
[Kontchakov et al., 2008; Kontchakov et al., 2009]
o provenance and explanation [Borgida et al., 2008]
@ Reasoning with respect to finite models only [Rosati, 2008].
@ We have dealt only with the static aspects of information systems. However
a crucial issue is how to deal with dynamic aspects. Preliminary results
are in [Calvanese et al., 2007b]. The general problem is largely unexplored.
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Work on most of these issues is still ongoing.
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Further practical and experimental work

The theoretical results indicate a good computational behaviour in the size of
the data. However, performance is a critical issue in practice:

@ The rewriting consists of a large number of CQs. Query containment can
be used to prune the rewriting. This is already implemented in the
QUONTO system, but requires further optimizations.

@ The SQL queries generated by the mapping unfolding are not easy to
process by the DBMS engine (e.g., they may contain complex joins on
skolem terms computed on the fly).

Different mapping unfolding strategies have a strong impact on
computational complexity. Experimentation is ongoing to assess the
tradeoff.

@ Further extensive experimentations are ongoing:
e on artificially generated data;
e on real-world use cases.
unibz.it
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