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Abstract. Data and information integration remains a major challenge
for our modern information-driven society whereby people and organi-
zations often have to deal with large data volumes coming from seman-
tically heterogeneous sources featuring significant variety between them.
In this context, data integration aims to provide a unified view over
data residing at different sources through a global schema, which can
be formalized as an ontology. From the end-users perspective, the data
integration problem can be seen as a data access problem whereby the
emphasis is on how such a unified view should help the nontechnical end-
users in accessing the data from such heterogeneous sources. Early efforts
to solve these problems led to a number of relational database integration
approaches which have been very useful in specific situations. Unfortu-
nately, they still require very significant manual efforts in creating and
maintaining the mappings between the global and local schema, as the
resulting integrations are often rigid and not transferable to new appli-
cation scenarios without investing even more human expert resources,
and furthermore, the global schema expressivity is limited which makes
it difficult for the end-users to pose ad-hoc queries for their information
needs.

Ontology design patterns have been conceived as modular and reusable
building blocks for ontology modeling. We argue that a principled use of
ontology design patterns also improve large-scale data integration under
heterogeneity, as compared to the use of a monolithic ontology as global
schema. In particular, the adoption of ontology design patterns can sim-
plify several key aspects of the ontology application life cycle, including
knowledge acquisition from experts, collaborative modeling and updates,
incorporation of different perspectives, data-model alignment, and social
barriers to adoption.

We report on recent progress we have made with this approach as
part of our work on improving data discovery in the Earth Sciences, and
point out key challenges on the road ahead.

Acknowledgments. This work was supported by the National Science Foun-
dation awards 1017225 III: Small: TROn – Tractable Reasoning with Ontologies,
1354778 EAGER: Collaborative Research: EarthCube Building Blocks, Lever-
aging Semantics and Linked Data for Geoscience Data Sharing and Discovery



XX P. Hitzler

(OceanLink), and 1440202 EarthCube Building Blocks: Collaborative Research:
GeoLink – Leveraging Semantics and Linked Data for Data Sharing and Discov-
ery in the Geosciences. Any opinions, findings, and conclusions or recommenda-
tions expressed in this material are those of the author and do not necessarily
reflect the views of the National Science Foundation.

References

1. Cheatham, M., Hitzler, P.: String similarity metrics for ontology alignment. In:
Alani, H., Kagal, L., Fokoue, A., Groth, P., Biemann, C., Parreira, J.X., Aroyo, L.,
Noy, N., Welty, C., Janowicz, K. (eds.) ISWC 2013, Part II. LNCS, vol. 8219, pp.
294–309. Springer, Heidelberg (2013)

2. Cheatham, M., Hitzler, P.: The properties of property alignment. In: Proceedings
OM-2014, The Ninth International Workshop on Ontology Matching, at the 13th
International Semantic Web Conference, ISWC 2014, Riva del Garda, Trentino,
Italy (to appear, October 2014)

3. Hitzler, P., Janowicz, K.: Linked Data, Big Data, and the 4th Paradigm. Semantic
Web 4(3), 233–235 (2013)
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