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Overview of our Research

Much of the research in semantic integration has re-
duced the problem to ontology integration — two soft-
ware applications can be integrated by specifying the
semantic mappings between their respective ontologies.
However, few applications in practice have explicitly
specified ontologies, and even when they do, the on-
tologies are not fully axiomatized (that is, there exist
intended interpretations that are not models of the ax-
ioms or there exist unintended models of the axioms).
Consequently, ontology mappings are not sufficient to
achieve semantic integration.

To address this problem, we adopt what we call the
Ontological Stance — we model a software application
as if it were an inference system with an axiomatized
ontology, and use this ontology to predict the set of
sentences that the inference system decides to be sat-
isfiable. This is analogous to the intentional stance,
which is the strategy of interpreting the behavior of an
entity by treating it as if it were a rational agent who
performs activities in accordance with some set of in-
tentional constraints.

In our work, we focus on techniques for achieving the
semantic integration of software applications directly by
using ontologies as interlingua between the applications
themselves. The distinguishing feature of this Interlin-
gua architecture is the existence of a mediating ontol-
ogy that is independent of the software applications’
ontologies and which is used as a neutral interchange
ontology. The semantic mappings between application
and interlingua ontologies are manually generated and
verified prior to interaction time. This process of creat-
ing the mapping between the application ontology and
the interlingua ontology is identical to the process of
creating a mapping directly between two application
ontologies. However, it has two advantages. First, we
only need to specify one mapping for each application
ontology, rather than specifying a mapping for each pair
of application ontologies. Second, if the application on-
tologies and the interlingua ontology are specified using
the same logical language, then the translation can be
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accomplished by applying deduction to the axioms of
the interlingua ontology and the ontology mappings. If
these mappings have already been verified to preserve
semantics between the application and interlingua on-
tologies, we are guaranteed that translation between the
applications also preserves semantics.

The two tools that we are developing are described in
our workshop paper. The Twenty Questions tool sup-
ports the semiautomatic generation of semantic map-
pings between the PSL Ontology and the terminology
used by a software application. The Process Informa-
tion Exchange Protocol compares the profiles generated
by the Twenty Questions for different software applica-
tions to determine which concepts can be either fully or
partially shared.

Challenges and Open Problems
What is Semantic Integration?

We still lack a precise characterization of the problem
of semantic integration. In some sense, if the ontologies
are using the same underlying logical language then the
notion of relative interpretation is necessary for seman-
tic integration. However, it is not sufficient — it does not
capture all of our intuitions concerning partial transla-
tion and it does not distinguish between ontologies for
different but overlapping domains.

Testing Semantic Mappings

Once semantic mappings have been proposed between
two ontologies or software applications, we still need
some methodology for evaluating the correctness and
completeness of the mappings so that we can determine
whether or not semantic integration has been achieved.
If the ontologies are fully axiomatized, then we can pro-
vide a model-theoretic evaluation of the semantic map-
pings (e.g. preservation of models or submodels). How-
ever, as we observed above, most software applications
do not use fully axiomatized ontologies; the best we
can do in these cases is to use an empirical methodol-
ogy to evaluate the semantic mappings between the ter-
minology of the applications. Adopting the Ontological
Stance, we can determine whether inferences performed
by the applications are preserved by the mappings.



Implementation of Testbeds

There are several critical issues in semantic integration
that can only be solved by empirical approaches. These
include the expressiveness/decidability tradeoff for on-
tology representation languages, the evaluation of dif-
ferent mapping techniques, and determining whether
the lack of ontology reuse is due to superficial or deep
ontological commitments. We need to establish aca-
demic and industrial testbeds that consist of multiple
agents and ontologies within different integration archi-
tectures, so that participants can carry out experiments
to test the critical issues in semantic integration.
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