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Abstract 
 
The World Wide Web system was originally developed I 1989 to allow information sharing within 
internationally dispersed working groups. Today, we are talking about Web intelligence as an issue of 
philosophy as much as application. It has been suggested that the next generation of Web 
architecture, the Semantic Web, creates an Artificial Intelligence (AI) application that will make Web 
content meaningful to computers, thereby unleashing a revolution of new abilities.  
 
In this respect, it is important not only to develop the technological side of the Semantic Web but also 
the human and social side of the issue. In this paper, after reviewing some technological aspects of 
the Semantic Web concepts, interactivity and corporate and social impacts of the issue is discussed.  
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Introduction 
 
The World Wide Web (WWW) was developed in 1989 at the European Laboratory for Particle Physics 
(CERN) in Geneva, Switzerland. It was Tim Berners-Lee who developed the first prototype of the 
World Wide Web intended to serve as an information system for physicists. By the end of 1990, Tim 
Berners-Lee had written the first browser to retrieve and view hypertext documents and wrote the first 
Web server—the software, which stores Web pages on a computer for others to access. The system 
was originally developed to allow information sharing within internationally dispersed working groups. 
The original WWW consisted of documents (i.e., Web pages) and links between documents (Cardoso 
2007, 1). The Web started life as an attempt to get people to change their behavior in an important 
way. Many people create documents, but pre-Web the assumption was that a document was the 
private property of its creator, and a decision to publish was his or hers alone. Furthermore, the 
technology to allow people to publish and disseminate documents cheaply and easily was lacking. The 
Web’s aim was to alter that behavior radically and provide the technology to do it: people would make 
their documents available to others by adding links (Berners-Lee et al. 2006, 17). 
 
According to Alesso and Smith, Tim Berners-Lee, Kurt Gödel, and Alan Turing are the pivotal pioneers 
who have opened the door to the Information Revolution. The contributions of Gödel (what is 
decidable?), Turing (what is machine intelligence?), and Berners-Lee (what is solvable on the Web?) 
are central to just how much “intelligence” can be projected onto the Web. Web intelligence is an issue 
of philosophy as much as application. It has been suggested that the next generation of Web 
architecture, the Semantic Web, creates an Artificial Intelligence (AI) application that will make Web 
content meaningful to computers, thereby unleashing a revolution of new abilities (Alesso, Smith 2006, 
XV).  
 
Generally speaking, the Semantic Web is said to be about two things: First, It is about common 
formats for integration and combination of data drawn from diverse sources, where on the original 
Web mainly concentrated on the interchange of documents. Second, it is also about language for 
recording how the data relates to real world objects. That allows a person, or a machine, to start off in 
one database, and then move through an unending set of databases which are connected not by 
wires but by being about the same thing (http://www.w3.org/2001/sw/#spec). 
 
More realistically, however, the Semantic Web may add semantics to the Web along with some limited 
AI capabilities to produce a more useful Web. Creating the Semantic Web with just the right balance 
between greater logic expressive power and achievable computer reasoning complexity is still being 
questioned and analyzed. An overly structured layering of many languages to deliver logic and 
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machine processing would probably over-design the future Web architecture leading to a top-down 
command structure and weak adoption in the development community (Alesso, Smith 2006, XV). 
 
Again, Alesso and Smith asks the question “Is the World Wide Web intelligent?” For the most part, the 
Web can be considered to be a massive information system with interconnected databases and 
remote applications providing various services. While these services are becoming more and more 
user oriented, the concept of smart applications and services on the Web is still in its infancy, and 
today we could not refer to the Web as intelligent (Alesso, Smith 2006, XVII). 
 
The objective of the Semantic Web architecture is to provide a knowledge representation of linked 
data in order to allow machine processing on a global scale. To provide this, the W3C has developed 
a new generation of open markup languages that are now poised to unleash the power, flexibility and, 
above all, logic of the next generation of the Web. While search engines that index Hypertext Markup 
Language (HTML) pages find many answers to searches and cover a huge part of the Web, they also 
return many irrelevant results. There is no notion of “correctness” to such searches. And the growth of 
the Web has resulted in a combinatorial explosion of possibilities that is becoming quite intractable. By 
contrast, logic (inference) engines could apply reasoning power to solve problems on the Web. 
However, while these engines have been able to restrict their output to provably correct solutions, they 
suffer from computation complexity limitations as they go through the mass of connected data across 
the Web. The issue of what is solvable on the Web is directly related to reaching a balance of powerful 
expressive reasoning with reasonable computational complexity. The objective of the Semantic Web is 
therefore to provide the best framework for adding logic, inference, and rule systems to the Web. A 
combination of mathematical and AI issues complicates this task. The logic must be powerful enough 
to describe complex properties of objects, but not so powerful that agents can be tricked when asked 
to consider a paradox (Alesso, Smith 2006, XVII). 
 
Unstructured, Semistructured and Structured Data 
 
Before starting the Semantic Web technologies it is important to distinguish the differences between 
basic data types. In any case we can classify data into three broad categories (Figure 1): unstructured, 
semistructured, and structured. Highly unstructured data comprises free-form documents or objects of 
arbitrary sizes and types. At the other end of the spectrum, structured data is what is typically found in 
databases. Every element of data has an assigned format and significance (Cardoso 2007, 5 and 
Davies, Studer, Warren 2006, 122-123). 
 

 
Figure 1. Three different data categories. 
 
Unstructured data is what we find in text, files, video, e-mails, reports, PowerPoint presentations, voice 
mail, office memos, and images. Data can be of any type and does not necessarily follow any format, 
rules, or sequence. The most widely seen data type on the Web is this type of data. The data present 
on HTML Web pages is a good example for that. On the other hand, Curriculum Vitae can be an 
example of semistructured data. Every person may have different sections in their CV, stating different 
experiences they have. There may be different sections at one CV. Finally, for a semistructured 
formalism we can mention XML which is a de facto standard for describing documents that is 
becoming the universal data exchange model on the Web and is being used for business-to-business 
transactions. XML supports the development of semistructured documents that contain both metadata 
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and formatted text. In contrast, structured data are very rigid and describe objects using strongly typed 
attributes, which are organized as records or tuples. All records have the same fields. Data are 
organized in entities and similar entities are grouped together using relations or classes. Entities in the 
same group have the same attributes. The descriptions for all the entities in a schema have the same 
defined format, predefined length, and follow the same order. Structured data have been very popular 
since the early days of computing and many organizations rely on relational databases to maintain 
very large structured repositories. Recent systems, such as CRM (customer relationship 
management), ERP (enterprise resource planning), and CMS (content management systems) use 
structured data for their underlying data model (Cardoso 2007, 5-6). 
 
Technologies in Semantic Web 
 
As Berners-Lee stated the Web started life as an attempt to get people to change their behavior in an 
important way. Many people create documents, but pre-Web the assumption was that a document 
was the private property of its creator, and a decision to publish was his or hers alone. Furthermore, 
the technology to allow people to publish and disseminate documents cheaply and easily was lacking. 
The Web’s aim was to alter that behavior radically and provide the technology to do it: people would 
make their documents available to others by adding links to make them accessible by link following. 
The rapid growth of the Web, and the way in which this change was quickly adopted in all sectors of 
Western society have perhaps obscured the radicalism of this step (Berners-Lee et al. 2006, 17-18). 
 
The Web’s power will be that much greater if data can be defined and linked so that machines can go 
beyond display, and instead integrate and reason about data across applications (and across 
organizational or community boundaries). Currently, the Web does very well on text, music and 
images, and passably on video and services, but data cannot easily be used on the Web scale. The 
aim of the Semantic Web (SW) is to facilitate the use of data as well as their discovery, to go beyond 
Google in this respect (Berners-Lee et al. 2006, 18). 
 
Semantics is the study of the meaning of signs, such as terms or words. Depending on the 
approaches, models, or methods used to add semantics to terms, different degrees of semantics can 
be achieved. In this section we identify and describe four representations that can be used to model 
and organize concepts to semantically describe terms, that is, controlled vocabularies, taxonomies, 
thesaurus, and ontologies. These four model representations are illustrated in Figure 2 (Cardoso 
2007, 7). 
 
Jorge states that controlled vocabularies are at the weaker end of the semantic spectrum. A controlled 
vocabulary is a list of terms (e.g., words, phrases, or notations) that have been enumerated explicitly. 
All terms in a controlled vocabulary should have an unambiguous, non-redundant definition. A 
controlled vocabulary is the simplest of all metadata methods and has been extensively used for 
classification. For example, Amazon.com has [...] controlled vocabulary which can be selected by the 
user to search for products. On the other hand, a taxonomy is a subject-based classification that 
arranges the terms in a controlled vocabulary into a hierarchy without doing anything further. The first 
users of taxonomies were biologists in the classification of organisms. They have employed this 
method to classify plants and animals according to a set of natural relationships. A taxonomy classifies 
terms in the shape of a hierarchy or tree. It describes a word by making explicit its relationship with 
other words (Cardoso 2007, 7-8). Web pages showing Sitemap are good examples for that.  
 
Next, a thesaurus is a networked collection of controlled vocabulary terms with conceptual 
relationships between terms. A thesaurus is an extension of a taxonomy by allowing terms to be 
arranged in a hierarchy and also allowing other statements and relationships to be made about the 
terms (Cardoso 2007, 7). 
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Figure 2. Levels of Semantic.  
 
The strategy the SW follows, therefore, is to provide a common framework for this liberation of data, 
based on the Resource Description Framework (RDF), which integrates a variety of applications using 
XML as the interchange syntax. Raw data in databases are brought together, and connected to 
models of the world (via ontologies), which then allows the aggregation and analysis of data by 
producing consistent interpretations across heterogeneous data sources. The focus, therefore, is on 
the data itself. The SW is not simply a matter of marking up HTML documents on the Web, nor a 
variant on the traditional IR problem of document retrieval. It is an attempt to bring together data 
across the Web so as to create a vast database transcending its components (Berners-Lee et al. 
2006, 19). 
 
eXtensible Markup Language lets anyone create their own tags. Scripts or programs can make use of 
these tags in sophisticated ways, but the scriptwriter has to know how the page writer uses each tag. 
In short, XML allows users to add arbitrary structure to their documents, but says nothing about what 
the structure means. Resource Description Framework was developed to extend XML. The goal of 
RDF is to make work easier for autonomous agents and automated services by supplying a 
rudimentary semantic capability. The next steps up the Language Pyramid of the Web include the 
Web Ontology Language (OWL) and a rule systems markup capability. The Semantic Web will 
develop software agents that can interpret information and perform a service automatically. 
Differences in terminology between businesses will be resolved using standard abstract domain 
models, and data will be exchanged using translation services. Software agents will be empowered to 
auction, negotiate, and draft contracts automatically. Achieving powerful reasoning with reasonable 
complexity is the ultimate goal for the Semantic Web because it will lead to machine processing and 
services automation on a global scale. The challenge is finding the best layering of ontology, logic, 
and rule markup languages for the Semantic Web that will offer solutions to the most useful Web 
information processing (Alesso, Smith 2006, XVIII).  
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Figure 3. The revised vision of the SW stack, together with recognition of the need for effective user 
interfaces and applications 
 
Ontologies 
 
Ontologies are similar to taxonomies but use richer semantic relationships among terms and 
attributes, as well as strict rules about how to specify terms and relationships. In computer science, 
ontologies have emerged from the area of artificial intelligence. Ontologies have generally been 
associated with logical inferencing and recently have begun to be applied to the semantic Web. An 
ontology is technically a model which looks very much like an ordinary object model in object-oriented 
programming. It consists of classes, inheritance, and properties. In many situations, ontologies are 
thought of as knowledge representation (Cardoso 2007, 8-9).  
 
To represent knowledge data models are used. The early data models were primitive and described 
very little about the data they conceptualize. More recent and advanced data models on the other 
hand are capable of representing knowledge in more complex conceptualization. Figure 4. shows the 
evolution of these data models.  
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Figure 4. Evolution of data models  
 
On a traditional conception, ontologies contain specifications of the concepts that are needed to 
understand a domain, and the vocabulary required to enter into a discourse about it, and how those 
concepts and vocabulary are interrelated, how classes and instances and their properties are defined, 
described and referred to. An ontology can be formal or informal. The advantage of formality is that it 
makes the ontology machine-readable, and therefore allows a machine to undertake deeper reasoning 
over Web resources. The disadvantage is that such formal constructs are perceived to be hard to 
create (Berners-Lee et al. 2006, 27). 
 
Interactivity through corporate knowledge and social software: Folksonomies 
 
According to Cardoso, Lytras and Hepp information and knowledge are considered to be key enablers 
of business and economic performance and critical pillars of sustainable development. At the global 
level, Globalization, Networking, Shared models, Collective intelligence, and Open paradigm are some 
of the characteristics of the new world context (Cardoso, Lytras and Hepp 2007, 6-7). 
 
Challenges for Semantic Web applications according to these authors are as follows (Cardoso, Lytras 
and Hepp 2007, 7-8):  

• Definition of new modes for human, knowledge and business networking beyond local 
boundaries: Traditional business and knowledge networking emphasized on a narrow 
perspective for the ultimate objective of networking. Semantic Web through ontologies and 
social networks anchors networking to well-defined conceptual models that match information 
sources and human services. By providing an infrastructure of shared semantics and 
ontologies where reasoning and trust are “process and service oriented”, we have a great 
opportunity at the business level.  

• Globalizing information and definition of new contexts for value exploitation: The provision of 
local information assets at a global level and the design of new contexts for exploitation are for 
the Semantic Web two of the key value propositions. The design of multiple reference levels to 
the same set of information and knowledge delivers a new level for dynamic and personalized 
systems. 

• Delivering and integrating quality to information: One of the main obstacles of the current Web 
relates with a very limited performance on the quality assessment of content. It seems that we 
suffer from an enormous explosion of content diffusion and a very poor performance on 
capacities to explore qualitative information. And while information quality is a very subjective 
concept, businesses and people as customers, citizens, patients, learners, professionals, etc. 
require systems and infrastructures that deliver assessment models of information quality.  
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• Integration of isolated information assets: In any context, personal, organizational or global 
integration of isolated information is a key challenge. The “value” related with integration is 
always related with the inquiry. In simple words integration has always a very concrete “gap” 
component. Individuals, organizations, society requires integration for addressing specific 
performance gaps that relate with limited capacity to build more meaningful services.  

• Support of business value and co-located/distributed business models: It is obvious that the 
Semantic Web evolution requires the adoption from industry. This critical milestone implies 
that Semantic Web technologies can integrated to business models of modern organizations 
and businesses. As always, such requirement challenges the strategic fit of technologies to 
business perspectives. From a business strategy point of view, there is a crucial demand to 
“translate” the key aspects of Semantic Web technologies to business terminology. 
Semantics, ontologies, resource description frameworks, etc, means nothing to business 
people that have an absolute different way to interpret business requirements.  

• Promotion of a critical shift in human understanding and interacting with digital world: The 
Semantic Web needs to respond to human great demand to explore new modes of 
interactivity with the digital world, and it is obvious that people prefer to behave with similar 
conscious and intelligent mechanisms. The sooner the Semantic Web will prove its capacity to 
provide these intelligent mechanisms, the greater its adoption and support at global level. 

 
The last issue argued by Cardoso, Lytras and Hepp is about interactivity in the digital world, to better 
understand the digital world and design intelligent mechanisms; we have to understand the concept of 
interactivity first. Interactivity is not feedback or relationship in a communication as we commonly think. 
Interactivity is the ability or the level of knowledge the source has over the receiver in a communication 
process. So it is important for the source (in communication process) to have all the possible 
technologies to reach and understand the receiver. By doing so, the source (of message) will reach 
and possess all the necessary knowledge about the receiver (user/buyer of that message) and will 
send his messages accordingly as he gets feedback from the receiver.  
 
Semantic Web is another step forward in understanding the status, needs, and expectations of the 
receiver by letting the receiver express herself in more natural and unmediated (in fact, transparently 
mediated) way. The source is in charge of finding those ways (by utilizing technologies) that the 
receiver can express herself freely and get all the information necessary for her. Then the source will 
have all the “knowledge” about the receiver to give her all the “information” she wants. In that case, 
hopefully there will be a situation called “win-win” in business communication terms. Whether “win-win” 
or not, this situation is called in terms of Information Theory as “interactivity” between the sender and 
the receiver.  
 
If you can gather all of the knowledge produced by departments of corporation together, organize it, 
and know where to find it, you can capitalize on it. Only when you bring the information together with 
semantics will this information lead to knowledge that enables your staff to make well-informed 
decisions (Daconta, Obrst and Smith, 2007). The world-class competitiveness of enterprises strongly 
depends, in the future, on their ability to rapidly set-up, and maintains, virtual, networked enterprise 
structures. Novel technologies for interoperability within and between enterprises need to emerge to 
radically solve a problem that has not been sufficiently addressed by the research community before 
(Cardoso, Lytras and Hepp 2007, 9).  
 
The issue of support of business value and co-located/distributed business models is also important 
as technological concepts and their implementations on engineering level have nothing to do with 
priorities of business life. In that respect, folksonomies can be a starting point for this amalgamation 
between SW technologies and business. 
 
The use of ontologies adds structure to data. However, structure can emerge organically from 
individuals’ management of their own information requirements, as long as there are enough 
individuals. There are increasingly many applications driven by decentralized communities from the 
bottom-up, which go under the ill-defined but popular name of social software. For instance, a wiki is a 
website that allows users and readers to add and edit content, which allows communication, argument 
and commentary; the Wikipedia (http://en.wikipedia.org/wiki/Main Page for the English language 
version), an online encyclopedia written by its user community, has become very reliable despite 
ongoing worries about the trustworthiness of its entries and fears of vandalism (Berners-Lee et al. 
2006, 30-31).  
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The problem of ontologies can be solved by bringing folksonomy approach to describing knowledge. 
According to Berners-Lee, ontologies may be supplemented by folksonomies, which arise when a 
large number of people are interested in some information, and are encouraged to describe it – or tag 
it (they may tag selfishly, to organize their own retrieval of content, or altruistically to help others’ 
navigation). Rather than a centralized form of classification, users can assign key words to documents 
or other information sources. And when these tags are aggregated, the results are very interesting. 
Examples of applications that have managed to harness and exploit tagging are Flickr 
(http://www.flickr.com/ – a photography publication and sharing site) and del.icio.us (http://del.icio.us/ – 
a site for sharing bookmarks). Keepers of unofficial weblogs (blogs) tag their output. The British 
Broadcasting Corporation (BBC) has seen opportunities here with a radio program driven by users’ 
tagging (via mobile phone) of pop songs. Ontologies and folksonomies have been caricatured as 
opposites. In actual fact, they are two separate things, although some of the functionality of ontologies 
can uncontroversially be taken over by folksonomies in a number of contexts. There are two separate 
(groups of) points to make. The first has to do with the supposed trade-off between ontologies and 
folksonomies; the second to do with perceptions of ontologies. Ontologies and folksonomies are there 
to do different things, and deal with different cases. Folksonomies are a variant on the keyword search 
theme, and are an interesting emergent attempt at information retrieval – how can I retrieve 
documents (photographs, say) relevant to the concept in which I am interested? Ontologies are 
attempts to regulate parts of the world of data, and to allow mappings and interactions between data 
held in disparate formats or locations, or which has been collected by different organizations under 
different assumptions. What has been represented as a trade-off, or a competition, or even a zero-
sum game may be better represented as two separate approaches to two different types of problem. It 
may be that the sets of problems they are approaches to overlap, in which case there may on 
occasion be a choice to be made between them, but even so both ontologies and folksonomies have 
definite uses and are both potentially fruitful avenues of research (Berners-Lee et al. 2006, 30-31). 
 
On the users’ side, increasingly, application developers are looking for ways to provide users with 
added levels of convenience and ease of use through functionality that is capable of capturing the 
context within which they operate. This may involve knowing where the user is located, the task she is 
currently engaged in, her eating preferences, who her colleagues are as well as a variety of other 
contextual attributes. While there are many sources of contextual information, they tend to vary from 
one user to another and also over time. Different users may rely on different location tracking 
functionality provided by different cell phone operators; they may use different calendar systems, etc. 
Traditionally, context-aware applications and services have been hardwired to predefined sources of 
contextual information (e.g. relying on a particular set of sensors and protocols to track a user’s 
locations). As a result, they remain prohibitively expensive to build and maintain and are few and 
between (Gandon, F.L., N.M. Sadeh 2004, 241). 
 
The Web should be a medium for communication between people: communication through shared 
knowledge. For the Web to work, the computers, networks, operating systems, and commands have 
to become invisible, leaving us with an intuitive interface as directly as possible with the information. 
There was a second goal for the Web, which was dependent on the first: if one could imagine a project 
(company, whatever) that used the Web in its work, then there would be a map, in cyberspace, of all 
the dependencies and relationships that defined how the project was going. This raises the exciting 
possibility of letting programs run over this material and helps us analyze and manage what we are 
doing. The computer renders the scene visibly as a software agent; doing anything it can to help us 
deal with the bulk of data, to take over the tedium of anything that can be reduced to a rational 
process, and to manage the scale of our human systems (Berners-Lee, 2005 xiii-xiv).  
 
All the information mentioned above is information about information. Perhaps the most important 
aspect of it is that it is machine-understandable data and that it may introduce a new phase of the Web 
in which much more data in general can be handled by computer programs in a meaningful way 
(Berners-Lee, 2005 xix). 
 
Conclusion 
 
Nowadays, we are witnessing interesting changes about what we call the digital world. This world is 
comprised of developers and producers of technology, sellers/servicers and buyers of those 
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technologies, and finally at a more macro level, policy makers and policy adopters of those 
technologies. Either they may be nations or supranational firms.  
 
Especially in telecommunications technologies, there are rapid developments. The increased use of 
cell phones and convergence of cellular phone technologies and Internet technologies are offering 
great opportunities both for people and for the corporations operating in Information and 
Communication Technologies (ICT) sector.  
 
Semantic Web, offers vast amount of opportunities both for the people and the corporations in terms of 
products and services that can be available. There are vast amounts of data on the Internet to be 
processed and analyzed by “information senders” to better serve the “receivers”. 
 
In their paper Gandon and Sadeh state that “we argue that what is needed is a more open 
environment, where context-aware applications can automatically discover and access a user’s 
personal resources, such as her calendar or location tracking functionality. This can be done by 
viewing each source of contextual information (or personal resource) as a Web service. Unfortunately, 
current Web Services standards, such as UDDI or WSDL are not sufficient when it comes to 
describing a user’s personal resources and to enabling automated access to them by context-aware 
applications” (Gandon, F.L., N.M. Sadeh 2004, 241-242). 
 
The paragraph above describes the situation between sender and receiver more clearly. What is 
needed is to reach the “user’s personal resources” which we call in Information Theory “data about the 
receiver”. To reach that, we need more “open environment” which is an environment where all 
technological means of communicating and transfer of data are offered transparently to the receiver in 
suitable conditions. The technologies (applications) must be transparent which means the 
user/receiver has no need or way to initiate or control over the application. In other words, those 
applications should be “context-aware applications” [that] can “automatically discover and access a 
user’s personal resources” on behalf of the sender of that application. This type of reasoning reminds 
us the infamous movie called Matrix, where humans fighting against the intelligent/context aware 
machines.  
 
Why we need intelligent machines and to what extend senders of information must know about their 
receivers are two timeless questions we must consider in developing more intelligent Web services. 
must not only engineers and business people reply these questions but also Information and 
Communication Theorists reply.  
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