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1. INTRODUCTION: MOTIVATION ISSUES

Nowadays, several efforts are focused on building very large ontologies that are continuously growing as new
knowledge is added to them by the respective communities. This happens mainly in the biomedical domain (e.g.
GO, GALEN, FMA, NCI, Tambis, etc.). However, the very large size of these ontologies as well their variety
makes it difficult to deploy them in particular applications. A first problem is scalability. Most of these
ontologies are expressed in OWL-DL, with different degrees of expressivity. The classification of new concepts,
queries and assertions requires the use of reasoners (e.g. Fact, Pellet, etc.), but they are not able to handle even
medium-size ontologies [1]. A second problem is the use of these ontologies in concrete applications. Such
applications usually do not require comprehensive descriptions of the domains but rather a handful subset of
concepts and properties from them (i.e. a local view of the domain [2]). Another important issue is their
visualization in ontology editors, in which large ontologies have difficulties to be loaded and properly displayed.
In this paper, a tool' extending Protégé-OWL has been developed with the aim of allowing the management of a
collection of related ontologies and the extraction of personalized modules (views) by means of a query
language named OntoPath [3].

2. ONTOLOGY MANAGEMENT SYSTEM ARCHITECTURE

The architecture of the Ontology management System is presented in Figure 1, in which we can identify four
main components:
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Fig. 1. Architecture of the Ontology Management System

- OWL parser and constructor: in order to provide our application with a greater flexibility and storage
capabilities (e.g. indexes), a SAX-based parser and a constructor have been implemented. The OWL
parser creates from the OWL file a set of structures for classes, properties, nominal and individuals,
which will be stored in the graph-based database G.

- G database: the database G [4] has been used as a backend to store, index and retrieve the OWL
ontologies as graphs. To store the ontologies we use four database object types, namely: ontology,
property, concept, and enumeration; the latter for nominal lists. Figure 2 summarizes the four object
types and their relationships through references. All the OWL constructors are regarded in these object
types so that ontologies can be loaded and retrieved from the database without semantic lost.

" Ontology Management System: http:/krono.act.uji.es/people/Ernesto/G_Protege Plugin
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Fig. 2. Meta-schema for storing OWL Ontologies into G.

- OntoPath is a query language for retrieving consistent fragments (personalized modules or views) from
domain ontologies. By using OntoPath, users can specify the desired detail level in the concept
taxonomies as well as the properties between concepts that are required by the target applications. The
syntax and aims of OntoPath resemble XPath’s in that they are simple enough to be handled by non-
expert users and they are designed to be included in other XML-based applications (e.g. transformations
sheets, semantic annotation of web services, etc.). Figure 3 shows the interpretation of a simple OntoPath
query like Disease / related_to / Rheumatoid_Factor, where an ontology fragment is extracted with diseases (if
exist) directly related by means of the related to property to the Rheumatoid Factor concept. For further
information about the syntax and semantics of OntoPath see [3].
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Fig. 3. Graphical interpretation of the OntoPath query C/P/C’.

- Protége-OWL has been selected as the front-end to visualize and manipulate ontologies due to its flexible
interface for developing plug-ins, making easy the extension of all its functionalities. The main
characteristics of the extension and the developed interfaces are commented in the next section.

3. PROTEGE-OWL EXTENSIONS

Protégé-OWL has been extended in order to provide a couple of interfaces to allow the storage and retrieval of
entire OWL ontologies (or fragments) in/from G databases. A new menu component has been added to the
Protégé interface for these purposes.

3.1. Storing Ontologies

OWL ontologies are parsed in order to create the necessary structures which will be inserted in the database. The
developed system provides an interface (see Figure 4) to indicate the OWL file to be inserted (or the current
ontology loaded in Protégé-OWL). In this interface we can also indicate some meta-information about the
ontology like the coverage over a set of pre-defined modules (in this case the biomedical vertical levels") and the
references to other ontologies. Let us emphasize that all fragments defined with OntoPath will have also a
reference to the source ontologies.

i Example taken from the Health-e-Child project (http://www.health-e-child.org/).
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Fig. 4. Interface to store OWL ontologies in G databases.

3.2 Retrieving full ontologies and defining fragments

The developed plug-in has also the capability of retrieving ontologies stored in G databases, extracting all their
objects and reconstructing the OWL file by means of the OWL builder module. Moreover, as commented before,
the system provides a framework to define fragments by means the query language OntoPath. With this language
we can extract only the desired objects of the ontologies which are arranged in a new personalized OWL file.
Figure 5 shows the Protégé interface to define the OntoPath queries over one or more ontologies.
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Fig. 5. Interface to define OntoPath queries.

It is worth mentioning that the proposed tool also provides view mechanisms for frame-based ontologies. In this
case, the frame-based version of Ontopath, OntopathView [5], is used instead.



3.3 Representation of stored ontologies and fragments

Another facility provided by the system is the organization of ontologies and views (i.e. fragments) in a
definition hierarchy and the classification into biomedical levels, as it can be seen in Figure 6. This provides the
user with a global vision of the ontologies and fragments stored in the databases making easy their retrieval.
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Fig. 6. Hierarchy of ontologies and fragments.
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