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Abstract

Semantic representation of information has some evident advantages from an integra-
tion point of view, but there are many situations in which this approach is not directly
applicable, as information is stored in several formats without (implicit or explicit) knowl-
edge of its semantics. We present a distributed middleware able to unify the access to any
arbitrary information source by doing a semantic translation of its contents.

1 Introduction
In the context of knowledge management, the location and access of information is a key el-
ement for success in an organisation. The best results of this process are achieved when the
organisation does not manage information, but knowledge. From this point of view, informa-
tion is confined to a single resource whereas knowledge may be distributed in many resources,
so information in a resource should contain some reference to its context. This is what, in
computational terms, we may call semantics.

The reality in most organisations is that information is not stored using the best way to
integrate information systems. This information is usually spread, stored in incompatible for-
mats, and often strongly coupled to its presentation. It goes from single files to information
managers such as data bases or any other backend system, each one with its own interface;
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therefore, integrating them forces the development of middleware layers, often complex and
expensive.

Information is usually stored without any indication about its context and purposes, and this
is the origin of many search problems that would not exist if we had some notion about that
context, as it implies limiting the search to a set of discrete resources. Efficient management of
information requires viewing it as a whole, being able to manage its context: it is necessary to
deal with semantics to cross the line between managing information and managing knowledge.

This paper presents a search solution aimed to achieve a double objective: integrating the
location of information resources and expressing them in semantic terms by means of a com-
patible format with web technologies in general and the emerging web services in particular.

2 Technological framework
The WWW was conceived in the late eighties with the aim of sharing information among
different research groups, and the amazing growth of the web along the nineties is a proof
of its success. However, this growth has created a set of new problems. The volume of the
stored information is too high to allow an efficient management with traditional means. In this
line, search systems have evolved from brute force to more intelligent systems that deal with
knowledge [19], but there is a quite difficult natural border to overcome in knowledge retrieval,
due to the nature of the technologies used in the Web.

The Web keeps a huge amount of information in HTML pages, but this information has no
context and thus it cannot be considered as knowledge. Hiperlinks cannot be considered as a
context because they do not modify the nature of data meaning: in practical terms they only
expand the web page size.

Another problem derives from the fact that the Web is based on the concept of information,
while it is used quite often for service access, like e-commerce web sites, and this usage of
the Web is constantly growing. The interface to provide services in the web is tipically a web
form that the user has to fill out, i.e., two similar services may have quite different interfaces.
Again, we have to face up the problem of integrating different services with different inter-
faces, leading to a problem conceptually similar to the one we had described for information
integration.

All these problems have their origin in that the Web was designed originally to be used
by human beings. When the Web had a relative small size traditional means to represent
information based on raw HTML was an useful approach, but today, with the huge size that
the Web has reached, it has a new set of problems that must be overcomed and users request
new features that must be provided.

Automation of information and service processing in the Web is a highly desirable objec-
tive, and may produce a new generation of Web applications and new usage experiences. Two
main technologies have been envisaged to face this problem.

2.1 Semantic Web
The basis of the above described problems is the lack of a separation between the information
itself and the representation of that information and, on the other hand, the fact that the format
of the information does not provide any clue to computers about its meaning, so, automation
of information processing is a great problem in the traditional Web.

Tim Berners-Lee proposed what he called the semantic web [17], a new paradigm in which
information in the web is described using not only representation but also semantical terms.
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