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Introduction 
 

This document presents the tools implemented in the SOFIA framework with the aim to 
facilitate content management, collaboration and presentation of the SOFIA results. In 

particular, it presents: 
 

• The SOFIA portal (see http://www.sofia.rs/), a generic platform built using the latest 
Semantic Web technologies. The public part of the portal presents the SOFIA project, 

the accomplished results, and the SOFIA related events (conferences, seminars, etc).  

• The SOFIA e-collaboration and document management tool (private part of the 

SOFIA portal reachable at http://147.91.50.71:8110/alfresco) that facilitates the 

project administration and is used for storing the SOFIA deliverables, working papers, 

publications, etc. 

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. 
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Ontology based content management within the SOFIA Semantic Web 

portal 
 

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). 

  

In the above given example from the SOFIA portal, the location of the annotation 

(Semantic_Web_Topics) determines what exactly is being annotated, in our case, it is the 
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SOFIA glossary of Semantic Web terms. The RDF statement (triple) that is generated by the 

annotation from the example is  

 
<Semantic_Web_Topics,homepage,http://www.SOFIA.rs/index.php/Semantic
_Web_Topics >.  
 

The subject is the Semantic_Web_Topics web page, the predicate is “homepage” and the 

object is the given URL (see Fig. 1). This shows how the RDF data model is supported by the 

Semantic Media Wiki, but there is more than that. In the next subsection, we see how the 

semantics of the data in the Semantic Media Wiki conforms to Description Logics principles. 

 
Figure 1. Facts about a Wiki page. 

 

 

SOFIA Semantic Web portal contents 
 

SOFIA Semantic Portal Contents are divided into 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 

• 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. 
 

SOFIA architecture (see Fig. 2) can be viewed as a three-tier architecture, where the lowest 
tear corresponds to the information sources and data used in the SOFIA system, the middle 

tier (Processing Layer - PL) is a business logic tier responsible for the processing of 
information in complex control systems, i.e. for providing the automated responses and 

recommendation and decision support for all involved stakeholders, while the highest tier 

(SOFIA Presentation Layer) is the presentation tier, which offers sophisticated GUI for the 

simulation of normal, exceptional and emergency situations in complex control systems and 

for the training of CS staff. 
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Figure 2. SOFIA intelligent adaptive architecture. 

 

 

 
Figure 3. General emergency management scenario. 
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Emergency management at airports is a technology field that is being explored within the 

SOFIA project. So far several possible use case scenarios for Airport facility management in 

emergency situations have been elaborated. The analysis is mainly based on the Belgrade 

“Nikola Tesla” Airport - a representative, modern, mid size airport infrastructure located at 

the crossroads of major air routes in Southeast Europe. All scenarios (see Fig. 3) have been 

specified through a number of scenario building blocks characterized by fixed elements (e.g. 

geometry, technical equipment) and a set of variables (e.g. emergency type, number of 
persons in the area, smoke concentration, fire intensity, emergency level). 
 

 
Figure 4. SOFIA Microgrid-enabled facility management. 

 

SOFIA e-collaboration and document management tool  
 

A great number of useful, open source, high quality systems with integrated collaboration 

tools was developed until today. Four Java based, Content Management Systems that are 

most mentioned are: OpenCMS, Apache Lenya, Magnolia and Alfresco. In order to ensure 

efficient project management and intensive collaboration between the researchers, Alfresco 

(http://www.alfresco.com) was selected and adopted (see Fig. 5). 
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Figure 5. SOFIA e-collaboration and document management tool 

 

Alfresco (http://www.alfresco.com) is one of the leading open source content management 

system which is developed using Java technologies such as Spring, Hibernate, Lucene, 

MyFaces, JSR-168, JSR-170 and web services. It integrates document management and tools 

for the team collaboration. Alfresco comes with features such as: version controlled content 

repository, authoring, full audit control (who and when created or updated content), simple 

and complex workflow, advanced search of various content items, etc. To automate manual 

processing Alfresco has built in the rules system that allows administrator to define different 

processes that will be trigged by certain events and performed automatically. Tools for team 

collaboration are: shared spaces for documents exchange, forum support, discussions threads 

tied to folders or documents, simple e-mail based workflow, etc. 

Conclusion 

SOFIA semantic portal is a publically accessible portal aimed at informing about the recent 

results in the framework of the SOFIA project. The portal can be used аs 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 (SW) 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 team 

work. 

Public contents in the SOFIA Semantic Web portal are well structured, up-to-date and 

searchable by full text, semantic categories and properties. 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.     

SOFIA project results are organized 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 dedicated to new research areas such as the Semantic Web, 

pervasive-adaptive architectures, context-sensitive systems, advanced methods for semantic 

data presentation and processing, knowledge based systems, etc.  

An advantage of the SOFIA e-collaboration tool is that it is easily extendable, so it can serve the 

document organization needs related to other projects, for example from the FP7 framework. It 

supports defining different classification schemas that further simplify document search and 

retrieval and make the process fast and efficient. The SOFIA Semantic Web portal and e-

collaboration tool improve the visibility of the Institute Mihajlo Pupin, as well as the social 

networking with partners from the region and European Union. 
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