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Our research is located at the interface between Theoretical Computer Sci-
ence, Database Theory, and Artificial Intelligence, with the following main re-
search topics:

Foundations of Database Systems. Foundational questions on database
systems cover a wide range of different aspects. They include, among others,
topics like storing, querying, and processing data efficiently, the study of prop-
erties like expressibility and complexity of query languages, and of course query
optimization. These issues are adressed for different database systems, data
formats, and query languages. In our group we especially focus on the tasks of
query evaluation and optimization for SPARQL.

Information Integration and Data Exchange. Recently, research has fo-
cused on different languages for schema mappings, on the optimization of schema
mappings, on operators on schema mappings , and on notions of equivalence for
schema mappings. While contributing to all these questions, a special focus of
the work of our group is the optimization of schema mappings and different
notions of equivalence for schema mappings.

Logics and Foundations of Artificial Intelligence. Work in this area has
concentrated on logic based systems related to and with applications in Artifi-
cial Intelligence. Thereby we study a variety of different (nonmonotonic) rea-
soning formalisms, which include for example Answer Set Programming (ASP),
Description Logics, Argumentation, Belief Revision, and Abductive Reasoning.
Besides such reasoning methods we research questions from Social Choice, Plan-
ning, as well as Bioinformatics.

(Parameterized) Complexity Theory. Our work in this area mainly deals
with the computational complexity of problems from Artificial Intelligence and
database theory. Recent research focuses especially on the search for tractable
fragments. Such fragments are either syntactical, like the restriction to certain
logics, or structural, where we aim at finding problem specific parameters which
are responsible for the computational hardness.

Constraint Satisfaction, Metaheuristics, Learning and Optimization.
Work in this area focuses on methods that allow for fast computation of good
solutions by omitting the requirement of optimality. Our aim is to provide new
problem solving methods that use machine learning in search, and exploit struc-
tural decomposition techniques in metaheuristics. We investigate hybridization
of Artificial Intelligence techniques, constraint programming and operational
research methods.
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