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Introduction
With the growing popularity of representation and integration languages for ontologies, it has become known that their expressivity can be increased through the inclusion, to actual description logics (DL) formalisms, of non-monotonic rules and predicates. In fact, this integration can produce a powerful formalism capable of expressing, for example, restrictions and exceptions over DL-based knowledge bases.

Ontology alignment is the process of mapping entities (e.g. concepts, properties, instances) from two different ontologies with a common or intersected knowledge domain [1], which can be used in different application scenarios, including information integration.
The need for integration increases with the growing availability of information in distributed knowledge-based systems that need to interact, but contain different conceptualizations of the same knowledge domain.
Although currently no standard format for ontology alignment exists, some approaches such as the INRIA alignment format [1], SEKT-ML [2] and SBO [3] have already been proposed by the research community. However, they suffer from several problems like the lack of expressivity (INRIA) or the ability to deal with rules and predicates (SEKT-ML and SBO).
Upon these alignment formats, some tools for the specification, visualization, discovery and maintenance of alignments have emerged. Among them are Prompt, FOAM [4], the INRIA API [1], COMA++ [5] and RDF-AI [6].
The supervisors have a previous experience in this field, e.g., at GECAD, MAFRA [3] describes the multiple dimensions of the ontology alignment process, including not only discovery, specification and integration, but also the evolution [7] and negotiation of alignments [8] and at CCTC, Hermes project (Ontology Learning and Population). 
Objectives
This doctoral thesis aims to define how can alignments between non-monotonic rule-enriched ontologies be defined and maintained. Both the expressivity of the ontologies and the alignment itself must be considered, as well as the consistency of the ontology facts.
The main objectives are:
· Characterization of the alignment needs according to the different dimensions of the problem, namely the expressivity of the non-monotonic and rule-enriched ontology models;
· Definition of an alignment representation format and semantics for non-monotonic and rule-enriched ontologies, according to the previous characterization; 

· Development of methods and tools for reasoning over the alignment;
· Definition of the representation format and semantics for the evolution of the alignment;
· Development of an alignment tool that consolidates all the research work developed during the project;
· Evaluation through formal and case-based approaches, of the proposed representation formats and semantics.
Supervisors
Paulo Novais
CCTC - Computer Science and Technology Center
University of Minho, Department of Informatics
http://www.di.uminho.pt/~pjn/
Nuno Silva
GECAD – Knowledge Engineering and Decision Support Group
Polytechnic of Porto – Institute of Engineering, Department of Informatics
http://www.dei.isep.ipp.pt/~nsilva/
Note 
Attributed to the student Nuno Miguel Almeida Luz (ID3267) with the FCT doctoral fellowship SFRH/BD/70302/2010, submitted and accepted with this work proposal. 
References
[1]
J. Euzenat and P. Shvaiko, Ontology Matching, 1st ed. Springer, 2007.

[2]
“SEKT Portal.” [Online]. Available: http://www.sekt-project.com/. [Accessed: 04-Dec-2010].

[3]
A. Maedche, B. Motik, N. Silva, and R. Volz, “MAFRA - A MApping FRAmework for Distributed Ontologies,” in Proceedings of the 13th International Conference on Knowledge Engineering and Knowledge Management. Ontologies and the Semantic Web, pp. 235-250, 2002.

[4]
M. Ehrig and Y. Sure, “FOAM - Framework for Ontology Alignment and Mapping; Results of the Ontology Alignment Initiative,” Proceedings of the Workshop on Integrating Ontologies. CEUR Workshop Proceedings, vol. 156, pp. 72-76, 2005.

[5]
D. Aumueller, H. Do, S. Massmann, and E. Rahm, “Schema and ontology matching with COMA++,” in Proceedings of the 2005 ACM SIGMOD international conference on Management of data, pp. 906-908, 2005.

[6]
F. Scharffe, Y. Liu, and C. Zhou, “RDF-AI: an architecture for RDF datasets matching, fusion and interlink,” in Workshop on Identity and Reference in Knowledge Representation, IJCAI, vol. 2009, 2009.

[7]
H. Martins and N. Silva, “A User-Driven and a Semantic-based Ontology Mapping Evolution Approach,” presented at the 11th International Conference on Enterprise Information Systems, Milan, Italy, 2009.

[8]
N. Silva, P. Maio, and J. Rocha, “An Approach to Ontology Mapping Negotiation,” in Proceedings of the Third International Conference on Knowledge Capture Workshop on Integrating Ontologies, 2005.



