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Abstract

OntoWebber is a system for managing data on the Web
with formally encoded semantics. It aims at solving the
problems current technologies are confronted with,
namely, the reusability of software components, flexibility
in personalization, and ease of maintenance for data
intensive Web sites. Based on a domain ontology and a site
modeling ontology, site views on the underlying data can
be constructed as site models. Instantiation of these models
will create the browsable Web site. And the manipulation
of the site models helps to reduce the high effort for
personalizing and maintaining the Web site. In this paper
we present the architecture and demonstrate the major
components of the system.

1 Introduction

The rapid growth of data in different disciplines has
urged the development of a wide range of Internet
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technologies, helping to manage these data on the Web.
However, there are a number of notable limitations
conventional technologies are confronted with. First,
building Web sites to publish large amount of data have
been primarily focusing on the relational database and
server side technologies [4]. This results in little reusability
of software components, as most of the design is hard-
coded in Web pages. Second, the only user interface for
accessing the data is through static or dynamic Web pages,
which are usually not personalized according to individual
users preferences. Existing personalization features are
usually site-specific and not reusable either. Lastly, the
maintenance of Web sites is a high-effort task, due to the
lack of a formalism to process the underlying data.

OntoWebber is a system to manage data on the Web
with their semantics formally encoded using RDF
(Resource Description Framework) [6]. It adopts an
ontology-based approach, designed to overcome the
aforementioned limitations for harnessing Web data. The
ontologies serve as the basis for the declarative
management of all types of data, so that rule-based
mechanisms can reason over these data as instances of
ontologies.
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Figure 1. The OntoWebber Architecture
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2 Architecture

The architecture of OntoWebber system comprises
three layers, namely, integration, composition, and
generation services (see Figure 1). Each layer has a number
of components handling specific tasks in data management.

In the integration layer, data from various sources on
the Web is retrieved into local cache and converted into
RDF-annotated format, based on the domain ontology. In
the composition layer, ontologies are constructed and site
views are created on the underlying data as site models.
Finally, the browsable Web site can be generated by
instantiating site models with source data in the generation
layer. Personalization and verification of integrity
constraints are also performed in this layer. The
components of composition and generation layers will be
demonstrated.

3 Demonstration

We demonstrate how to use the set of software tools in
OntoWebber system to construct a portal in the Semantic
Web Research Community (SWRC). The portal integrates
information from various participants in a research project,
and presents a centralized view tailored for individual user.
The major components we will demonstrate are as follows:

(1) Ontology Builder. We will show how knowledge
engineer can use the ontology builder (Protégé) to create a
domain ontology and a site modeling ontology. The
domain ontology to be created for this demo is specifically
designed for the research community domain, whereas the
site-modeling ontology is the same for any domain of
interest.

(2) Site Builder. We will demonstrate how to publish the
source data on the Web by creating site views using the site
builder. Specifically, we will show (a) how, through a user-
friendly interface, the site engineer can create a default site
view (graph), which is then exported into three site models;
(b) A few example rules will be defined by the site
engineer using the site builder, and the execution of these
rules against the site models will demonstrate the constraint
verification functionality;

(3) Site Generator. After validation of the site view, the
site generator will instantiate the site view while the user is
interacting with the Web site. A cache is used for
materializing the Web pages to reduce the response time.

(4) Personalization Manager. We will show how to use
personalization manager to define model-rewriting rules,

so that the site view can be modified by these rules to
present personalized information access for end users. Two
types of personalization will be demonstrated: (a) the user-
initiated personalization allows the end user to tweak their
site views through a form-based interface; (b) the system
initiated personalization will update the site view according
to pre-defined model-rewriting rules, so as to help end
users navigating the information space.

4 Conclusion

The OntoWebber system demonstrates an ontology-
based approach to sitc management, which was inspired by
research from different areas such as database, hypermedia
methodology and knowledge management [1,2,3,5,7]. It
provides a set of software tools to facilitate the design,
creation, generation and maintenance of Web sites. By
encoding data using RDF data model as instances of a
domain ontology, we can construct different site views as
site models based on the pre-defined modeling ontology.
Thus, site views can be tailored for individual users by re-
writing the models. Maintenance of the Web site can also
be automated through rule-based constraint verification
against the site models.
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