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Position Statement

As a growing amount of networked information is becoming available, the potential of a large
variety of applications accessing that data in a flexible and transparent way using a single query
is far reaching. Particularly important is the case where hundreds of such data sources need
to be queried in geospatial, scientific, educational, and e-commerce applications. For example, in
homeland security applications, queries on a variety of different domains, e.g., geospatial, biological,
and governmental, should be deployed with relatively little effort.

A fundamental issue is the integration of data whose schemas display semantic heterogeneities.
We have been working on an approach where no a priori integration of all the data schemas involved
is needed. Instead, querying can be easily extended to a new data source [3, 5]. Our approach
has been used in real-world scenarios in the geospatial domain [1, 4, 6] and leverages current or
emerging Semantic Web standards for the storage, interchange, and processing of data.

We have adopted an ontology-based interoperation mechanism, whereby a global ontology and
the ontologies that describe the distributed data sources need to be aligned so as to establish
mappings between the global ontology and each distributed ontology. A homogeneous view over
all the data sources is thus obtained [2, 7]. We have investigated ways to help experts establish
such mappings using a combination of manual methods, which are needed for the accuracy of
the mappings, and automatic methods, which are needed to facilitate the experts’ tasks. Those
mappings produce agreements, which are declarative and therefore easy to understand and to
maintain. Such agreements are automatically incorporated into the queries that result from the
translation of the end user’s query, which is expressed using concepts in the global ontology.

The Agreement Maker is a software tool that we have been designing, implementing, and user
testing. It is used to create the mappings between the global ontology and each distributed ontology
and to generate an agreement document. Figure 1 shows a user interface that is part of the
Agreement Maker. The two hierarchies that represent the ontologies are displayed in two separate
panes. The expert browses through the contents of the ontologies and establishes the mappings
between each concept (or group of concepts) in the global ontology and the corresponding concept
(or concepts) in the distributed ontology. A deduction module is integrated into the Agreement
Maker to implement the automatic methods that infer new mappings, which are propagated along
the ontotologies [7].

Open research issues include:

e Refinement of the mapping process, by exploring “similarity layers” between concepts and by
defining new mapping types that can capture a wider range of semantic heterogeneities.

e Further automation of the mapping process by using other matching techniques, including
similarity scores between concepts and multiple dictionaries.

e Experimentation with large ontologies to determine the efficiency of the automation process
and its dependency on the topological properties of the graphs that are involved.



Local
@ Codes Imeroperable Genspatial Dbjast =1 23 Dane County Land Use Codes | infaropersbie Geospatal Objects |~
= [
| % Etatie_gand)

wige_information

tang § O Tughe_gand)
D) tand_ia Dhyia
9 [ lard_use_tade 9 O ucode |
P 3 0AAgricutiure ) # 2 Agricutun 15
@ 3 0w { Animal ) 9 201 {Animal

utdng b

= MAPPED 021 { Incustrial Imalements )
D e MAPPED 022 ( Oars )

[} 03 ( Cropland and Pasture )
¢ O304 {Woodiands §

¢ CIoas (Forest)
[y ouz gion-commerciaty =

R

[CLICK HERE T0 PERFORM MAPPING
[ Wagpedsom i [T Mapping e
|CAAD) { Drairring Exact
i'_\n\BI { Indusirial Implements } Subset
{ORBD { Caners ) Eract

Figure 1: User interface showing established mappings.

e Refinement of the query translation process so as to allow for complex mappings to be incor-
porated into the queries.

e Extension of the current approach, which deals with a single theme, to data integration across
several themes.
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