
Building a knowledge portal for communities based on personalized
functionalities

Silvia Calegari*, Paolo Avogadro, Matteo Dominoni
University of Milano-Bicocca, DISCo, V.le Sarca 336/14, 20126 Milano, Italy

A R T I C L E I N F O

Article history:
Received 3 October 2016
Received in revised form 19 May 2017
Accepted 10 August 2017
Available online xxx

Keywords:
Knowledge portal
Contextual information
Personalization aspects

A B S T R A C T

Over the last decade portals have become an important facet of the Web and of structured communities
like companies. This paper presents a knowledge portal that has been developed to provide an improved
support to the users during their navigation and access to information. The idea of this work is to create a
smooth and richer connection between the users and the relevant data. These tasks have been done by
considering personalization aspects (i.e., user preferences and user activities), based on ontological user
profiles aimed at managing information effectively. The portal has been tested within the Knowledge-
Based Management System 2.0 Project.

© 2017 Elsevier B.V. All rights reserved.

1. Introduction

In the last few decades, the growth rate of users who have
accessed digital information on the Web through search engines
has increased. This success has been mainly based on the simplicity
of the Web technologies: users can easily access to search engines
with the intent of discovering valuable information to satisfy their
information needs. Many researchers have centered their attention
on the management of information on the Web by focusing on
users who have to search and interact with this information
[18,19]. However, the same simplicity that made the impressive
expansion of the Web possible has brought some important
limitations [21]. A classical drawback is that users spend a lot of
time in retrieving relevant information from a large set of search
results or, worse, a substantial amount of useful information is not
found.

To overcome the limitations of search engines, portals have
become an important facet of the Web as they integrate an
increasing amount of information, functionalities, and services
[22]. “A portal is a Web-based application that acts as a gateway
between users and a range of different high-level services” [23].
Portals are gaining more popularity thanks to their simplicity in
development, richness in functionalities, customization of inter-
faces, and pluggable architecture for the integration of services
(i.e., the common concept of SOA: “Service-Oriented

Architectures”). With the use of SOA, portals have achieved
popularity and more diffusion in companies because they maintain
order and service reputation with stakeholders [24].

Portals are aimed at providing an effective communication for
members belonging to communities, each focusing on a particular
topic or activity. These portals collect and integrate relevant
community data, so that members can better discover, search,
query, and track interesting community activities with the
objective of providing an open and effective communication
forum. In addition, portals should provide personalized retrieval of
relevant information according to user preferences, interests, etc.
In some cases, users with common interests can implicitly define
their sub-community by sharing information about a given topic/
interest [21].

This paper presents a portal for companies with an improved
knowledge management. For instance, knowledge portals inter-
connect individuals and provide logical links between user's roles
and documents in the repository to unify networking [25]. The
portal described in this paper makes a further step with respect to
the standard knowledge portals as it considers both features of
personalization and semantics to interconnect users and knowl-
edge. Personalization is aimed at modeling the user context by
analyzing the user's knowledge (i.e., preferences, activities), and by
defining processes that exploit such knowledge in order to tailor
the search outcome to his/her information needs [26–29].
Semantics are aimed at representing users in ad-hoc profiles to
better exploit knowledge in the portal [21]. The definition of
personalized methodologies has become easier, thanks to user
profiles that store user's knowledge, i.e. preferences, interests,
activities, and personal data. Ontologies have been more recently
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considered powerful and expressive means for representing
knowledge of user profiles [30,31]. This paper presents how to
define user profiles represented as an ontology in an innovative
way by considering the Ontology Design Patterns (ODP) [32]. ODP
are defined as a “reusable successful solution to a recurrent modeling
problem”, and they are aimed at reducing mistakes in ontologies,
detecting uncovered requirements, improving qualities of pro-
duced ontologies, etc. [33,34]. In the literature, semantic portals
adopt ontologies to define a logical structure of contents
[35,36,25]; in our portal, we consider another approach since
the ontology is used to define user's knowledge that can be applied
to better connect users with documents.

Furthermore, this knowledge-based portal can manage all the
multiple roles that people have in a company in order to have
different access to information thanks to the adoption of a ODP-
user profile. For instance, the individuals who work in a company
are logically organized in a hierarchical structure, and for each
level in the organization a specific role is assigned; consequently,
not all of the knowledge has to be accessible or viewed in the same
way for each role. Managing information in a company is not a
simple task; it requires the use of personalized methodologies to
properly satisfy user information needs. It is also plausible to
assume that users, having the same role information do not have
the same interests and preferences. For instance, by using a search
engine, for a query, the retrieved documents have to be ranked
considering several user's information such as market, roles,
interests, etc. This means to define approaches that model the
search outcome according to the user's needs.

The features described up to now bring our knowledge portal to
be viewed as one of a kind, and then it becomes difficult to be able
to provide close comparisons with other knowledge portals. In
order to provide an assessment of the portal we resorted at
creating a prototype version called KBMS 2.0 in collaboration with
Enel S.p.A.. The knowledge portal developed in the KBMS 2.0
Project has been integrated in the Liferay Portal Enterprise [37].
Liferay is considered as a 2nd generation portal as it consists of
different portlets that can process consumer requests to services
with the goal of generating dynamic content from the responses.
For the KBMS 2.0 Project several portlets have been developed to
accomplish the different requests of stakeholders. This paper
provides examples of the most important portlets that consider the
personalization issue in order to provide a specific exchange of
information between the user and the portal, according to user
interests and preferences. The most important modules/portlets
developed for the KBMS 2.0 portal presented here are: a
personalized search engine to retrieve relevant documents for
users, a grid of navigation to allow users immediate access to
documents classified according to the support of specific catego-
ries.

The paper is organized as follows. Section 2 presents the related
works, while Section 3 introduces personalization and contextual-
ization issues in companies. These issues are then analyzed
according to several aspects: the modeling of a novel architecture
of a portal framework (see Section 4), the definition of the ODP
schema of a user profile based on ontology (see Section 5), and two
of services (i.e., grid of navigation and the search engine)
developed to customize information and results according to
the user's needs (see Section 6). In Section 7 we report an overview
of the utilization of the KBMS 2.0 prototype. Section 8 presents the
future trends of research related to framework portals for
companies. Finally, in Section 9 conclusions are given.

2. Related works

Portals are classified into three basic classes that are: (1)
Horizontal Portals (or consumer Portals), (2) Vertical Portals (or

Vortals), and (3) business to business – B2B (or Industry Portals),
respectively [22]. The first is related to the use of portals on the
Web [38]; they give a broad array of resources and services such as
search capabilities, e-commerce, Web catalogs, news, free home
pages, messaging services, etc. The second offers content and
services for specific domains or communities; they are focused on
consumers with specific tasks or interests according to the
geographical locations of individuals. The third provides a virtual
marketplace where specific industries can benefit from informa-
tion related to software for business transactions. This last type of
portal refers to corporations, rather than to consumers.

In this work we focus on the second type of portal classification
as it refers to the definition of portal for communities, where a
community can be considered like a company with members who
work on specific common interests by sharing and by exchanging
information. In detail, Vertical Portals are also identified either as
Enterprise Information Portals, that are a common entry point for
customers and employees [39], or as Intranet Portals, that are
business applications exclusively for members of a company [40].
The former provides Web applications that integrate all the
typologies of data and services related to a company, whereas the
latter provides personalized information for employee's needs and
supports cooperation, as well as workflows. The portal defined in
the KBMS 2.0 Project is really an Intranet Portal, having both
features of personalization to exchange and share information
according to specific interests among the members of the Enel S.p.
A. energy company, and a semantic representation of users in ad-
hoc profiles to better exploit knowledge in the portal.

One of the main points for defining the new generation of
community portals is related to the aspects of personalization
where users can customize the portal's functionalities to their
personal interests or activities. The use of personal information
improves the effectiveness of the portal with the logical conse-
quence of increasing user satisfaction. An accurate definition of a
user profile is important, since it heavily influences the results of
the interaction with the portal and as a result the satisfaction of the
user.

2.1. Semantic Web portals

We have taken inspiration from the Semantic Web portals that
use ontologies to manage the knowledge in the portals in order to
define an innovative model for a user profile. In [21] it is provided a
survey of Semantic Web portals. In detail, the following semantic
portals are presented: Esperonto Portal, OntoWeb Portal, Empolis
K42 Portal, Mondeca ITM Portal, SWWS Portal, Mindswap Portal,
and OntoWebEdu. In these cases, domain ontologies are used to
model the knowledge of the portals by mainly considering
information about project partners, project members, organiza-
tion/company, documents, and meetings. The ontologies are
connected through several relationships. The common features
of these portals are given by the use of ontologies as a browsing
search engine, where an ontological taxonomy (or a hyperbolic
tree) is used by users/members to retrieve search results linked to
concepts and/or instances of the considered taxonomy (or
hyperbolic tree). None of these portals can be considered as a
complete Semantic Web portal for several reasons: different
document types are not explicitly modeled within the ontologies,
multi-language capabilities are not supported, there is a lack of
collaboration features, a limited use of common Web technologies,
an insufficient helpline and documentation, or a poor level of
usability. In the present work, at variance with respect of the
aforementioned projects we change the point of view by focusing
on user ontologies in order to enhance the connection between the
users and the documents. With the advent of the Web 2.0, social
aspects have assumed a key role in the Semantic Web technologies
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