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This special issue includes a selection of extended papers from C&0-2006, the second Interna-
tional Workshop on Contexts and Ontologies, Theory, Practice and Applications' collocated
with the seventeenth European Conference on Artificial Intelligence (ECAI) which took place in
August 2006 in Riva del Garda, Italy.

During the last decade, there has been a line of successful series of workshops and conferences
on the development and application of contexts® and ontologies®. Early workshops were focused
mostly on identifying what contexts and ontologies are, and how they can be formalized and
exploited. In more recent years with the emergence of distributed systems (for example, peer-to-
peer systems, semantic Web (Staab & Stuckenschmidt, 2006)) the focus of workshops shifted
towards issues of practical applications, such as semantic integration and coordination among
information sources, where both contexts and ontologies were applied as promising solutions.
However, few, if any, of these meetings have focused on combining the themes of ontologies
and contexts and discussed them as complementary disciplines.

The goal of the C&O workshop series is to bring people from the context and ontology com-
munities together to discuss the approaches they use for information integration. These work-
shops promote the cross-fertilization and exchange of ideas, for example, what are the
commonalities and differences in the methods, which of the methods from one community can
be successfully adopted by the other community and vice versa. C&0-2005 (Shvaiko et al.,
2005) revealed multiple perspectives on combinations of contexts and ontologies. One perspective
(originating from the work in Bouquet et al. (2004)) views an ontology as an explicit encoding of a
domain model that may be shared and reused, while a context may be viewed as an explicit encod-
ing of a domain model that is expected to be local and may contain one party’s subjective view of
the domain. C&0O-2006 (Shvaiko et al., 2006) further explored this perspective as well as other
perspectives and made more progress in leveraging increased communication between the context
and ontology communities. The workshop was open to technical areas of interest between con-
texts and ontologies with anticipated focus on:

® approaches to semantic heterogeneity that utilize multiple contexts and ontologies;
® analysis and understanding of technical problems related to combination of contexts and ontol-
ogies from theoretical, practical and application perspectives.

Before proceeding to the introduction for the articles of this special issue, let us briefly overview
the major lines of work done in various domains that consider ontologies, contexts and their com-
binations as the key instruments used to tackle the semantic heterogeneity problem in information
integration tasks.

http://www.c-and-o.net/

See, for example, the International and Interdisciplinary Conferences on Modeling and Using Context
(CONTEXT): http://context-web.org/context-conferences/
3 See, for example, the International Conferences on Formal Ontology in Information Systems (FOIS):
http://www.formalontology.org/ and the International Semantic Web Conferences (ISWC):
http://iswc.semanticweb.org/


http://www.c-and-o.net/
http://context-web.org/context-conferences/
http://www.formalontology.org/
http://iswc.semanticweb.org/
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Ontologies. An ontology is often defined as an explicit specification of a conceptualization
(Gruber, 1993). This view has been further refined in Guarino (1998) and Guarino and Welty
(2004), specifically, an ontology is a logical theory accounting for the intended meaning of a for-
mal vocabulary, that is, its ontological commitment to a particular conceptualization of the world.
The intended models of a logical language using such a vocabulary are constrained by its ontolo-
gical commitment. An ontology indirectly reflects this commitment (and the underlying concep-
tualization) by approximating these intended models. Along these lines in some later works,
such as Jarrar et al. (2003) and Parent et al. (2006), ontology is viewed as a generic knowledge
about a domain and its association to a commitment specializes the ontology for a given applica-
tion within the domain. Ontologies are expressed in an ontology language, for example, in OWL
(Smith et al., 2004). There are a number of tools (see, e.g. Staab & Studer, 2004; Serafini et al.,
2005; Sirin et al., 2007) providing (reasoning) services that help knowledge engineers and users
in creating and using ontologies.

Contexts. According to (McCarthy, 1993), contexts are first class objects and the basic relation
is ist, such that ist(p, c¢) asserts that the proposition p is true in context ¢. In CYC (Guha, 1995;
Lenat, 1995), which is a knowledge base covering most common sense domains, a context or
“micro-theory” is viewed as a set of assertions, representing a particular set of surrounding cir-
cumstances, relevant facts, if-then rules, and background assumptions®. Following the work in
(Giunchiglia, 1993), the notion of context is used as a means for formalizing the locality of reason-
ing. This idea has been further developed in Giunchiglia and Ghidini (1998) by providing a foun-
dation for contextual reasoning based on the formalization of two key principles: (1) locality, that
is, reasoning uses only part of what is potentially available (e.g. what is known, the available infer-
ence procedures). The part being used while reasoning is called context (of reasoning). And, (2)
compatibility, that is, there is compatibility among the kinds of reasoning performed in different
contexts. Finally, the work in Benerecetti et al. (2000) identified three fundamental dimensions
along which a context dependent representation may vary: (1) partiality, namely with the portion
of the world which is taken into account; (2) approximation, namely with the level of detail at
which a portion of the world is represented; and (3) perspective, namely with the point of view
from which the world is observed.

Contexts and ontologies. There have been proposed several frameworks for combining contexts
and ontologies as well as these have been used in various applications. Recalling the work in
(Bouquet, 2004) mentioned before, ontologies are shared models of some domain that encode
a view which is common to a set of different parties. In turn, contexts are local (where local
is intended here to imply not shared) models that encode a party’s view of a domain. Then, a
contextual ontology is an ontology plus context mappings. The key idea is to share as much
as possible (OWL import construct) and keep the contents local whenever sharing does not
work (C-OWL context mappings) (Giunchiglia, 2008). In Segev and Gal (2007), ontologies
are viewed as the result of a manual effort to model a domain, while contexts are automatically
generated models. The uncertainty, which usually exists in automatic context extraction, is man-
aged through the definition of distance among contexts and a ranking of ontology concepts
with respect to a given context. Following Spaccapietra (2006), ontologies define the semantics
of concepts, while contexts define which of the many semantics of a concept holds due to the
“environment” surrounding the use of the concept. This work focuses on making data con-
text-aware and contextualization of data is viewed as ontology modularization, where a module
is a set of knowledge relevant for a given context.

The work in Chalmers (2004) discusses the origins of context-aware systems and ubiquitous
computing. A design methodology for small databases to be hosted by mobile devices and used
in context-aware applications is given in Bolchini et al. (2007). In such settings, context is often
defined as any information that can be used to characterize the situation of entities (i.e. whether
a person, place or object) that are considered relevant to the interaction between a user and an

4 Cyc: http://www.cyc.com/cycdoc/course/what-is-a-context.html
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application, including the user and the application themselves. Context is typically the location,
identity and state of people, groups and computational and physical objects (Dey et al., 2001).
Some other works, such as those in Coutaz et al. (2005) and Henricksen et al. (2005), have further
proposed more sophisticated and general context models to be used in pervasive computing set-
tings. In turn, ontologies here are often used as an explicit representation of contextual facts,
such that devices can share and reason about contexts, see, for example.

Matching data and conceptual models of information sources is a plausible solution to the
semantic heterogeneity problem in many metadata intensive applications. Heterogeneity can be
reduced in two steps: (1) match data and conceptual models to determine alignment (i.e. set of
correspondences between entities of those models) and (2) process the alignment according to
an application needs (for instance, data translation) (Euzenat & Shvaiko, 2007). When two ontol-
ogies (in a loose sense of the term, thus including database schemas, classifications, etc.) have to
be matched, often intermediate resources can be used for that purpose in order to define the com-
mon context or background knowledge (Giunchiglia et al., 2006) for them. The intuition is that a
background ontology with a comprehensive coverage of the domain of interest of the ontologies
to be matched helps in the disambiguation of multiple possible meanings of terms, see, for exam-
ple, Aleksovski and Klein (2006) and Zhang and Bodenreider (2007). Also, an earlier work in
Kashyap and Sheth (1996) uses context as the key component in capturing the semantics related
to a database object definition as well as its relationships to other objects in a multidatabase envir-
onment. In turn, the contexts are obtained from domain-specific ontologies.

Let us note that the discussion above was only meant to set the scene for the articles of this spe-
cial issue as well as to provide several entry points to the topic, though it is far from being exhaus-
tive. A final observation is that the above mentioned works as well as the discussions and the
invited talks (by Fausto Giunchiglia, Chris Welty, Frank van Harmelen and Selene Makarios)
made at C&0-2005 and C&O-2006 events suggest that ontologies need contexts, contexts need
ontologies and the main themes of convergence among them include the information interoper-
ability and reuse.

Contents of this issue

Based on C&0-2005, three extended papers were accepted for a special issue of the Journal on
Data Semantics Spaccapietra et al. (2007a,b). In turn, the selection from C&O-2006 resulted in
five extended papers being accepted for this special issue of The Knowledge Engineering Review
after two rounds of reviews.

The first paper, ‘Situational reasoning for task-oriented mobile service recommendation’ by
Marko Luther, Yusuke Fukazawa, Matthias Wagner and Shoji Kurakake presents an approach
that combines ontological and contextual knowledge to guide mobile users towards best-fitting
services. In particular, a task navigation system has been used and extended by exploiting a situa-
tion reasoning engine to apply classification-based inference to context elements, gathered from
multiple sources represented by means of OWL DL ontologies. The task navigator enables the
delivery of situation-aware recommendations in a proactive way and the experiments conducted
indicate its adequate usability.

The second paper, ‘Dynamic context management for pervasive applications’ by Jérome
Euzenat, Jérome Pierson and Fano Ramparany, as its title indicates, discusses an approach for
dynamic context management in pervasive applications. In particular, it provides a distributed
component architecture where a context manager relies on the semantic Web technologies in order
to identify and characterize available resources. The components in the environment maintain
their own contexts by means of RDF and OWL ontologies, and may communicate this context
information to other components by means of SPARQL. In turn, the heterogeneity of indepen-
dently developed context models (which are represented using different ontologies) is handled
by using ontology matching. The approach allows introduction of new components and
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applications dynamically, featuring their smooth integration into the environment. The proposed
context management system has been implemented and an experiment in the hotel room scenario
has been provided.

The third paper, ‘Semantically routing queries in peer-based systems: the H-Link approach’ by
Silvana Castano and Stefano Montanelli provides a new mechanism, called H-Link, for routing
queries in peer-to-peer networks, where each peer provides its own context represented by means
of a peer ontology specified in OWL. The semantically close peers are discovered and selected to
be the recipients of a given query instead of broadcasting the query to all peers in the system.
Also, there is no assumption that the correspondences among peers are known in advance.
Instead, these links between peers with similar contexts are established via an affinity-based ontol-
ogy matching, specifically by using the H-Match system and trading quality of matching for its
efficiency in view of scalability reasons. The approach has been implemented and evaluated using
several simulation experiments.

The fourth paper, ‘Personalized information retrieval based on context and ontological knowl-
edge’ by Phivos Mylonas, David Vallet, Pablo Castells, Miriam Fernandez and Yannis Avrithis
provides methods for automatic extraction of persistent user preferences as well as ad-hoc user
interests, which are combined in order to improve the accuracy of personalization in information
retrieval. Specifically, ontologies are used to represent a domain of discourse as a common ground
for encoding content meaning and user interests. In turn, the notion of context is used at profiling
and retrieval stages and by relying on a fragment of a domain ontology it is exploited to help
focusing or extending the system interpretation of user interests to a specific area. Fuzzy represen-
tations are used as an instrument to handle the uncertainty and imprecision involved in the auto-
matic interpretation of user preferences and user context. The proposed approach has been
implemented and evaluated.

The fifth paper, ‘A context-sensitive framework for lexical ontologies’ by Tony Veale and
Yanfen Hao presents an automatic Web-based approach to acquiring the diagnostic properties
of concepts, for example, that espresso is strong and black, in order to augment the lexical ontol-
ogies, such as WordNet, by tagging the concepts with these properties. This allows defining func-
tional forms for WordNet senses, such that they can better be understood in different contexts of
how these concepts are actually used, thereby facilitating the design of context-sensitive ontolo-
gies. An empirical evaluation of the approach has been provided.

Finally, it is worth noting that at the time of writing this special issue preface, the third work-
shop on the topic called Contexts and Ontologies: Representation and Reasoning (C&O:RR) and
collocated with the sixth International and Interdisciplinary Conference on Modeling and Using
Context (CONTEXT) took place in August 2007 in Roskilde, Denmark (Bouquet et al., 2007).
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