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1 Introduction
Web portals are information-rich sites trying to provide a
single “one stop” for end-users to their necessary Web in-
formation. However, they have the following problems.
First, it’s difficult to locate relevant Web portals and their
resources because of the information overload problem.
Second, the current Web portals generally target human
consumption not machine computing, so it’s not easy to
aggregate and reuse their resources automatically. Third,
current Web portals are centralized resources using fixed
organizational schema targeting at uniform access by large
numbers of people. However, “no one size can fit all” and
personalization functionality is strongly required. Fourth,
centralized systems are a bottleneck for accessing traffic,
are not robust for failure and their maintenance is also ex-
pensive. In this paper, we incorporate Semantic Web tech-
nology with Web services technologies to present our ap-
proach on constructing a fully personalized Semantic “My-
portal”. We also propose a mechanism for describing Web
portal capabilities to enable precise and automatic location
of relevant Web portals and the use of their services.

2 A Fully Personalized Semantic
“Myportal”

“Myportal” is a “one stop” that links the user to all the in-
formation s/he needs. It is located on the user’s own desk-
top or local server and is designed to satisfy a user’s per-
sonal information requirements and to be mastered freely
by the user her/himself. The information can be shared by
others with proper authority.

2.1 The Characters of “Myportal”
The “Myportal” that we propose here is significantly dif-
ferent from other Web portals in the following respects.

Personalization: Finding relevant information depends
on what is thought to be relevant. The system must re-
flect and adapt to user-specific characteristics and inter-
ests (preferences) in order to provide information relevant
to that particular user. The reflection of user preferences
should be an integral part of the whole life cycle of infor-
mation usage from querying, searching, filtering, storing,
managing, retrieving, and presenting to sharing.

Localization: As we tend to repeatedly and frequently
use a certain amount of information from the Web but sel-
dom or never use other information, it is essential to store
frequently used information locally for the user with an ef-
ficient retrieval mechanism. This mechanism works like
the cache memory in a personal computer. The most used
information is cached locally, and external access only hap-
pens when the request cannot be satisfied locally. As the

information that interests the user is a limited resource and
external accessing time is decreased, the total retrieval time
will be decreased significantly compared to a search of the
vast open Web.

Automation: As the internet has changed the scale of
available information, nobody can manage this information
overload efficiently without help of a machine. In order to
enable the machine to cooperate with people well, we must
first transform the current Web information into machine
understandable well-defined meaningful data. We use Se-
mantic Web technologies to construct and manage the con-
text information, and use semantic Web services to provide
application interoperability between heterogeneous envi-
ronments to realize the automation of information retrieval
and management.

Distribution: The Web is an open environment, anybody
can say anything at anytime from anywhere, so it’s most
natural to model the Web as a dynamic distributed system.
“Myportals” can form the basic units of a distributed infor-
mation resource. They are equal in position. Each one is
a consumer and a provider simultaneously. A distributed
system can avoid accessing bottlenecks and is much robust
for failure than a centralized system.

Dual Roles: “Myportal” can act as a consumer as well as a
provider simultaneously. It collects information from other
“Myportals” and information-rich Web sites, and shares its
own information with the others.

Dual Supports: It supports both human and machine con-
sumption requirements. Because the contents of “Mypor-
tal” are constructed based on semantic Web technology,
machines can understand and process the well-defined,
meaningful data. “Myportal” provides not only browsing
and searching functions for users, but also services which
can be used as a computational program.

2.2 The Structure of “Myportal”
As we mentioned above, “Myportal” plays the role of con-
sumer and provider simultaneously. Both functionalities
and the core system supporting functionality need to be
provided.

Core Functionality:
The core component provides basic support for Seman-

tic technologies and information management. It con-
sists of “Ontology”, “Knowledge Base”, and “Inference
Engine” sub-components. The “Ontology” is the back-
bone of the core component. It includes all ontologies
necessary for precisely describing the contents, services,
user preferences, user behavior and “Myportal” capabili-
ties. The “Knowledge Base” stores all information of in-
terest to the user such as documents, Web links, search
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Figure 1: Structure of capability description.

results and information concerning user preferences. It is
constructed gradually based on the ontology in use. We use
the semi-structured RDF data model to provide easy multi-
dimensional information presentation. The “Inference en-
gine” will derive new facts from the ontology and knowl-
edge base based on basic rules.

Provider Functionality: As a provider, the contents and
services that “Myportal” provides can be consumed by hu-
mans as well as machines. The human can be the user
her/himself or other permitted persons, the machine can be
local or remote. So we need to consider all the possibili-
ties. The interfaces for browsing, searching and facilitating
services need to be provided.

Consumer Functionality: As a consumer, it will search
and aggregate a variety of necessary information automat-
ically or semi-automatically for the user through different
technologies. It also needs to aggregate other information-
rich sites of user interest with appropriate technologies.

3 The Description of Web Portal
Capabilities

Because locating “Myportals” and their resources should
be based on a matching between user requirements and the
portal capabilities, a mechanism for expressing the capabil-
ities of “Myportals” is required. We propose a mechanism
for semantically describing the capabilities of “Myportal”,
enabling automatic discovery of “Myportal” as well as its
services.

We describe the capabilities of the Web portal by lay-
ers. First, we semantically describe the general capabilities
of the Web portal, and we call this a “site capability sum-
mary(SCS)”. Second, we describe its “service capability
description(SCD)”. There is a link from SCS to SCD in or-
der to facilitate the use of services. In order to semantically
describe the capabilities and support the concrete realiza-
tion of services, we express the service capability in two
layers: “semantic Web service description” and “Web ser-
vice description”. So the structure of capability description
can be illustrated as seen in Figure. 1.

This hierarchical capability-describing mechanism en-
ables semantic capability-describing and matchmaking for
different levels.

For the detail of our mechanism for describing Web por-
tal capabilities, one can refer to document [Haibo Yu et al.,
2004].

4 Constructing a Research Community
Information Retrieval System with
“Myportal”

The location of Web portals, and the discovery and invoca-
tion of Web portal services can be realized in various ways.

Research community members are generally loosely cou-
pled people, distributed across many locations and organi-
zations. They are the community resource consumers and
providers simultaneously. The peer to peer model is very
natural for modeling community information concerns. We
use the KODAMA [Guoqiang Zhong et al., 2002] multi-
agent system to model the research community and con-
struct the community information retrieval system. Each
community member is modeled as a peer and there is one
or more than one agents to serve each community member.
They help the community member to locate the relevant re-
sources and make use of the services that they need.

5 Related Work
Haystack [Dennis Quan et al., 2003] investigated various
mechanisms for realizing personalization, but has not been
constructed from the Web portal point of view, and doesn’t
emphasize the support of machine interoperability between
users in areas such as Web services functionalities. The
existing Web portals based on Semantic Web technology
[Ruben Lara Hernandez et al., 2004] don’t support Web
services at present as far as we know. RSS [RSS, 2000] is
a lightweight multipurpose extensible metadata description
and syndication format can be used for summarizing Web
site capability. But the resources of the summarized Web
site can not be used as a computational part of the applica-
tion.

6 Conclusion and Future Work
Our goal is to respond to the user requirements for Web
information retrieval. The fully personalized “Myportal”
powered by semantic Web and Web services technologies
enables us to reach this goal. Our mechanism for describ-
ing Web portal capabilities not only enables precise and
automatic discovery of Web portals, but also enables the
application to use the Web portal resources after they are
located. Since we use standard ontology language and Web
services technology, common existing applications, tools
and resources can be used. In the future, we would like
to construct “Myportal” to form a multi-agent based P2P
information retrieval system and evaluate it.
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