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Introduction 
 
This document provides a description of content of the SOFIA Semantic Web portal. It also 
presents the tools implemented in the SOFIA framework with the aim to facilitate content 
management, collaboration and presentation of the SOFIA results.  
The SOFIA portal is a generic platform built using the latest Semantic Web technologies. It is 
built and deployed at the following URL: http://www.sofia.rs. It provides infrastructure for 
information storage, sharing and exchange. The public part of the portal presents the SOFIA 
project, the accomplished results, and the SOFIA related events (conferences, seminars, etc).  
The current Web is experiencing tremendous changes to its intended functions of connecting 
information, people and knowledge. It is also facing severe challenges in assisting data 
integration and aiding knowledge discovery. Among a number of important efforts to develop 
the Web to its fullest potential, the Semantic Web is central to enhancing human / machine 
interaction through the representation of data in a machine-readable manner, allowing for 
better mediation of data and services. The emergence of the Semantic web (see 
http://www.w3.org/2001/sw/) brings a new set of tools and techniques that have radically 
changed the way portals are built, integrated and used. A novel approach to rich information 
portals is to describe the properties, relationships and classifications of the various 
information items presented on the portal via some form of external declarative schema or 
ontology. This allows the portal maintainers to update the structure of the portal more easily 
and allows searches to exploit the structure of the ontology - for example by automatically 
narrowing or broadening search terms. This technical documentation will describe the SOFIA 
semantic portal and the portal ontology that we have developed in order to achieve 
meaningful content search based on semantic categories and properties. 
In addition, the SOFIA e-collaboration tool aimed at providing an infrastructure and tools 
required for access, sharing, and distribution of the content among SOFIA researchers, will 
be discussed. The SOFIA e-collaboration tool is a place where all researchers involved in the 
project can collaborate and find new information and/or share their knowledge. This system 
can be used by other “Mihajlo Pupin” staff (administration persons, PhD students, experience 
researchers, etc.) in such a way that administrator of the system organize these users in user 
groups and assign the future users various permissions and roles. As good project 
management practice recommends all SOFIA materials need to be transparent to all team 
members ensuring that only one person at the time can change the document. The SOFIA e-
collaboration and document management tool enables communication, exchange of ideas, 
and discussion about different topics in order to achieve an intensive collaboration between 
the researchers. 
 
 



 

 
 

Ontology based content management within the SOFIA Semantic Web 
portal 
 

Web portals are entry points for information presentation and exchange over the internet used 
by a community of interest. Therefore they require efficient support for communication and 
information sharing. Current Web technologies employed to build up these portals present 
serious limitations regarding facilities for searching, accessing, extracting, interpreting and 
processing for information .These limitations are naturally inherited by existing portals, thus 
hampering the communication and information sharing process between community 
members. The application of Semantic Web technologies has the potential of overcoming 
these limitations and, therefore, they can be used to evolve current Web portals to 
semantically enhanced Web portals. Semantic Web technologies considerably improve the 
information sharing process by overcoming the problems of current web portals. In this 
sense, portals based on Semantic Web technologies represent the next generation of web 
portals. 
 
This Section describes the principles and the Media Wiki tool upon which the SOFIA 
Semantic Web portal has been built.  
 
The Media Wiki is the most popular Wiki engine running a plethora of web-based content 
management sites including the Wikipedia, the biggest online encyclopedia. Wikis in general 
have become very popular tools for online collaboration, collecting information on various 
topics, and for sharing the collected information. They provide collaborative environment for 
everyone across the World Wide Web. The Wiki paradigm is that information should be 
“world-readable and world-writable”, which conforms nicely to Web2.0 definitions and thus 
enables a large base of content providers. The information in the Wikis is (hyper) text-based, 
which means that the knowledge is in the text form which requires reading  pages by humans 
in order to learn how  use it. There is no explicit, machine-readable information [3]. 
 
Some of the problems of storing of information in plain text format in the plain MediaWiki 
are that the content can be inconsistent because the same information can be placed in 
different places. Finding and combining the information is cumbersome in large Wikis as it 
must be done manually. The information cannot be easily reused in other applications besides 
user’s web browsers. As the knowledge is more than just a text, as it also describes show 
pieces of information relate to each other, we say that it contains specific structure. To fully 
capture the knowledge, we also must be able to capture the structure of the information. 
 
To address the problems with classical Wikis, the SOFIA portal uses the Semantic Wiki 
extension, which provides additional features of semantic technologies. On top of the 
collaborative features for content management of the MediaWiki, the Semantic MediaWiki 
extension provides the seamless integration of semantic features for entering, editing and 
presenting the semantic data into the existing user interfaces. [1] 
 
The SOFIA Semantic Web portal enables SOFIA project personnel to easy add content from 
anywhere just requiring the internet connection. It also enables other interested Semantic 
Web researchers to contribute to the content of the portal.  
 
The collection of the semantic data is achieved via annotations to the wiki-text with the 
special markup. For example, the following annotation: 



 

 
 

 
[[Homepage::http://www.SOFIA.rs/ index.php/Semantic_Web_Topics]] 
 
states that the homepage of the project is the given URL. 
 
The annotations in the Semantic Media Wiki are page-centric, which means that the 
information in the annotations refers to the abstract concept represented by the given Wiki 
page. Thus, unlike RDF statements (subject-predicate-object), the annotations have only 
predicate and object, as the subject is implicitly given by the location of the annotation (i.e. 
by the page they are entered). 
 

 
Figure 1. The SOFIA Semantic Web Portal home page. 
 
 
Contents of the SOFIA Semantic Web portal  
 
The homepage of the SOFIA Semantic Web Portal is presented on the Figure 1. 
The Portal Contents are organized in five main Sections, as follows: 



 

 
 

• Software Framework for Intelligent Adaptive control of complex facilities - 
describes the SOFIA architecture including its organization and functionalities. 

• Complex Event Processing - presents the initial results of developing reactive Web 
services for processing of Web data in real-time applications. 

• Semantic Knowledge Representation and Processing (Figure 2). 
• Monitoring and Management of complex infrastructures - presents the initial 

results of developing tools and techniques for emergency management at airports. 
• Intelligent control of complex objects with a local micro-network - presents the 

initial results of developing tools and techniques for monitoring and control of energy 
resources, including renewable energies. 
 

 
Figure 2. Semantic Knowledge Representation and Processing. 
 
The SOFIA Semantic Web Portal also provides information about the Goals of the project, 
References published by the researchers working on the project and Technical reports 
containing descriptions of the SOFIA project results (Figure 3). 
 
 



 

 
 

 
Figure 3. SOFIA Technical reports. 
 
 
 

Conclusion 
SOFIA semantic portal is a publically accessible portal aimed at informing about the recent 
results in the framework of the SOFIA project. In this document we have described the basic 
ideas and technologies behind the SOFIA Semantic Web portal. The portal can be used as an 
entry point to WWW resources in the following areas: Intelligent-Adaptive Control, Complex 
Event Processing, Semantic Web tools and technologies, Context-aware systems, 
Multiparadigm programming, Knowledge management systems, etc. 
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Review of technical solution 
THE SOFIA SEMANTIC WEB PORTAL FOR E-COLLABORATION AND 

DISSEMINATION 
 

 

The SOFIA Semantic Web portal is an ontology mediated content management tool in 
Serbian language that provides infrastructure for information storage, sharing and exchange 
for researchers and practitioners from Serbia and neighborhood (the Western Balkan 
countries). It consists of a public part that serves for dissemination of project results 
(implemented as a Wiki) and a private part (implemented as a document management 
system) that supports the project team work. 

Contents of the SOFIA Semantic Web portal allows easy access to all project related results 
by integrating heterogeneous applications or data sources in consistent way. It informs about 
advanced technologies that are used in the SOFIA project such as formalisms for semantic 
knowledge representation, complex event processing, and active Web.     

Results of the project are structured in accordance with the Serbian Ministry of Education 
and Science standards and stored in the private part of the portal. An advantage of the 
SOFIA project results is that they are committed to new research areas such as the 
Semantic Web, context-sensitive systems, advanced methods for semantic data 
presentation and processing, knowledge based systems, etc.  

Standard portal functionalities are enhanced with the use of semantic web technologies. 
Different classification schemas are supported. This further simplifies document search and 
retrieval and makes the process fast and efficient. The SOFIA Semantic Web portal and e-
collaboration tool significantly improve the visibility of the Institute Mihajlo Pupin, as well as 
the social networking with partners from the region and the EU. 
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