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Results and Ongoing Work

Visual ontology alignment, which is related to the work of both host institutions,
is my main focus. In addition, I published some results from my Ph.D. thesis.
In the following I give a summary of visual ontology alignment.
Visualization has an appealing potential when it comes to exploring or verifying complex and large collections of data such as ontologies. In particular,
Information Visualization (InfoVis), which works with abstract and non-spatial
data, offers a bundle of techniques to represent hierarchical or semi-structured
data. Many ontology tools integrated visualization in one way or the other during the last decade. However, ontology alignment is a quite new research field
and currently its main results are alignment algorithms in order to bring the
concepts of two ontologies into concordance automatically. But not everything
can be done by machines, user interaction is still essential in order to control,
approve and optimize the alignment results. So far only a few alignment tools
implemented interactive functionality to support the required user interaction
suitably. In particular, we identified two relevant tools among the numerous efforts in ontology management: OLA [8] and to a certain degree Prompt-Viz [9]
are related to our work. However, when working with these tools it is difficult to
understand why certain actions in the alignment or merging process took place
and what their consequences are. Although both tools implement an interesting approach, we identified several shortcomings. An ontology alignment tool
should provide the user with details and overview in an easily understandable
way. Based on a thorough literature study on relevant ontology tools (I identified about 50 tools which I am describing in an extensive state-of-the-art report)
and the requirement analysis we are developing AlViz (Alignment Visualization)
which is a plug-in for Protégé [11] offering four views linked together in order to
visualize ontologies for alignment. The pre-processed associations of two OWL
ontologies found by the foam tool [6] are the input. In addition to graphs, AlViz
adopts text-oriented views for the details. Fig. 1 shows AlViz visualizing the
alignment of two ontologies about tourism. We apply small world graphs [10],

which use clusters to group the nodes of a graph according to the selected level
of detail. It represents the concepts based on selected mutual properties such as
IsA, IsPart, IsMember, locatedIn, IsDistinct. The tool is fast enough to perform at interactive speed because of the clustering. Starting with a framework
for evaluating conceptual model quality [7], we extended it for ontology alignment quality. Its main components are linguistic concepts of syntax, semantics
and pragmatics. AlViz aims at making such quality measurement accessible in
practice. The tool is an ongoing project and is currently being implemented
to be followed by an evaluation. Our current research questions are: (1) which
alignment tools exist and how do they perform the necessary tasks? (2) What
are the relevant steps in the ontology alignment process and how would they
benefit from visualization? (3) Which metaphors are currently used in ontology
visualization and which tools do exist? (4) Are tools available for the visual support of ontology alignment? (5) What are the requirements for the development
of a visual ontology alignment tool and how can we evaluate such criteria. And
finally, (6) what application fields can benefit from a visual ontology alignment
tool?
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Host Institution and Co-operation with Colleagues

With the Information Systems Group at the NTNU I found active and motivating colleagues who made it easy to integrate within the team. They organized
scientific meetings regularly which provided me with an overview on their recent
papers and ongoing research. In April I presented my work to this group which
initiated the submission of papers together with some group members. Especially, with Jennifer Sampson, Csaba Veres, and Guttorm Sindre I had many
interesting discussions. Xiaomeng Su who finished her Ph.D. thesis shortly after
my arrival in Norway supported me with relevant literature. Her thesis ”Semantic Enrichment for Ontology Mapping” was a good starting point for my research
in ontology alignment. Further co-operation regarding paper submissions and a
project proposal is planned.
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Other Contributions to the Scientific Community

Scientific reviewer for the following conferences (2005):
IEEE Visualization, Minneapolis, USA
IEEE Symposium on Information Visualization, Minneapolis, USA
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Fig. 1. AlViz: the four views of the tool visualize two ontologies named tourismA and
tourismB. The nodes of the graphs and dots next to the list entries represent the
similarity of the ontologies by color. The size of the nodes results from the number of
clustered concepts.

