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The web has grown steadily since its inception in 1990. Websites developed today are now tagged as 
Web 2.0; that is, they are user oriented and allow distributed publishing. Web 2.0 still follows the 
principle of the early web, a system of interlinked documents without organization. To onus was on the 
developers to design web applications that allow user interaction. The semantic web is the next 
generation of the web; its aim is to make the web a system where all data are interconnected thus 
bringing organization to the web. This paper reviews the technologies of the current web, semantic web 
and its application areas.      
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INTRODUCTION 
 
An idea proposed by Tim Berners-Lee in 1989 turned out 
to be the World Wide Web (WWW).  The web is a system 
of interlinked documents accessible through the internet.  
Since the proposal, the World Wide Web has grown and 
there is an estimate of 109 million active websites and 
274 million registered hostnames today (Netcraft, 2011).   
The World Wide Web is a perfect media for people to 
share data and the ease at which it is to publish data on 
the web using hyper text mark up language (HTML) was 
a key factor in its success. 

In the beginning of the Web, publishers created 
websites using HTML and readers accessed these 
documents with the help of browsers. The users did not 
influence what was been published in the websites, they 
only accessed what was already there. In recent years, a 
new Web; WEB 2.0 has emerged where the users play 
major roles in documents being published. Social 
networking websites like Facebook, Twitter, Flickr and 
other websites like Wikipedia are classic examples of 
Web 2.0 websites, where the users determine what is 
been published. 

This paper reviewed the growth of the web from its 
initialization, the current and future of the World Wide 
Web, WEB 3.0. The semantic web has great potential 
and is generally believed to be the future of the web, Web 
3.0; which is not a system of interlinked documents as 
the early web, but a system of interlinked data. 
Subsequently, I will talk about the technologies of the 
current and the future web. 

WWW Timeline 
 
Figure 1 suggests that there is always a major shift in the 
web technologies every decade. From the introduction of 
the web in 1990, applications and languages that play 
major roles in the development of the web have been 
developed and standardized.  

The first language hyper text markup language (HTML) 
was a major success because of its simplicity but this 
simplicity is also a limitation of the language. XML was 
developed to add structure to HTML, client side scripting 
languages like JavaScript and AJAX make web 
applications dynamic and seem like standalone software 
applications. With these languages, millions of web 
documents that humans can read were published and 
interlinked, thus becoming WEB 1.0. Search engines that 
search through web documents like Yahoo and Google 
emerged, their searching algorithms are efficient albeit 
complex and based on key word search. 

There have also been web services especially for e-
commerce and business to business (B2B) applications 
that use SOAP, XML, RSS etc. These applications are 
coded to locate/extract content from the HTML syntax of 
a webpage. 

The Web 2.0 emerged as a more user oriented web.  
The Web 2.0 is a change in the way the developer 
develops web applications, and not a change in the 
architecture of the web. Classic Web 2.0 websites are 
Wikipedia and social networking sites like  Facebook  and  
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Figure 1. WWW Timelne. Source: (Radar networks and Nova Spivack, 2007). 

 
 
 

Flickr. Web 2.0 applications are usually backed by a 
database like SQL and a server side scripting language, 
for example php

1
 serves as a bridge between HTML and 

the database. Weblogs are Web 2.0 applications that 
also emerged, developers created Content Management 
Systems (CMS) which allowed users with little 
programming knowledge to creating web applications. 
Most CMS systems used php frameworks like WordPress 
and Joomla. 

Mashups are used in B2B applications, they locate data 
contents from different web sites and combine them to 
form a web application or new website. The problem 
however is, their APIs depend on layouts of other web 
pages. For example, the API might be hand coded to 
extract the content of the second <td> </td> in a 
particular HTML document. If the layout of this HTML 
document changes, the API must change as well to 
prevent failure. 

A way around this is with the use of semantic data. This 
is seen as the future of the current web. The image 
above suggests that this is the decade of the semantic 
web. Semantic web technologies are already used today, 
languages to code for the semantic web are already 
standardized, a semantic search engine Swoogle (Ding 
et al., 2004) is available in the web. Semantic search 
engines discover documents not only from their textual 
context (key words) but also from  a  description.  Data  is 

                                                
1
 Hypertext preprocessor. Server side scripting language based on C++ syntax  

described using languages like RDF and OWL. They are 
discussed subsequently. 

Matthews (2005) pointed early application areas of the 
semantic web as Information Management and discovery 
tools, Digital Libraries, Social Interaction and E-Learning. 
McIlraith et al. (2001) described a web service mark up 
that provides an agent independent declarative API 
based on DAML (McIlraith and Martin, 2003) family of 
semantic languages. Intelligent personal agents are 
already available now, the latest iphone app; siri by Tom 
Gruber is an example. Facebooks open graph protocol is 
an example of semantic web technologies applied in 
social networking sites. 

 
 
The semantic web 

 
In the current web, documents are published for humans 
to read but in the semantic web, data is published so 
machines can understand, manipulate and render it for 
humans to read as well. In the original article of the 
semantic web (Berners-Lee et al., 2001), the semantic 
web was described as “a web that provides a language 
that expresses both data and rules about data and that 
allows rules from any existing knowledge representation 
system to be exported to the web”. This description can 
be divided into two main areas; data expression/ 
generation and multiple ontology usage. Compliance with 
the current web is a feature added  by  Motta  and  Sabou  



 
 
 
 
 (2006), as the semantic web is not a new web in entirety 
but an extension of the current web. 
 
 
Data expression and generation 

 
For machines to understand contents of the web, data 
has to be expressed in some form that machines can 
understand. Current Web 2.0 applications are usually 
backed up by a database where data is stored and 
retrieved from. These data are then published in HTML 
syntax that machines cannot understand because of its 
unstructured format. In the semantic web, data is not only 
stored and retrieved but existing data can be manipulated 
using artificial intelligence techniques to generate new 
data. To achieve this, data must be expressed in a form 
that machines can understand. 

 
 
Multiple ontology  
 
Ontology is a collection of information and information is 
data with meaning, or in the context of the original 
definition of the semantic web “a knowledge 
representation system”. In a Web 2.0 application, the 
ontology can be said to be the database that stores the 
information of that application. The semantic web should 
be able to combine information from multiple ontologies. 
As the same concept can be defined using different 
terms, and the same term can be used to express 
different concepts in different databases, for example, a 
tomato may be described as a fruit in a database and a 
vegetable in a different database. The semantic web 
should be able to understand these shared meanings and 
differences when combining information from multiple 
ontologies. 

 
 
Compliance with Web 2.0 

 
In the first article about the semantic web (Berners-Lee et 
al., 2001), the semantic web is an extension of the 
current web. As such, it should comply with Web 2.0 
paradigms. One important feature pointed out in (Motta 
and Sabou, 2006) is “harnessing collective intelligence”. 
The semantic web should allow users to annotate data 
for data generation and aggregation. An effective tagging 
algorithm for a semantic application is described in (Xu et 
al., 2005). 

Just as HTML is a World Wide Web consortium (W3C) 
standard, the W3C has recommended, specified, 
developed and deployed standards for sharing meaning 
of data in the semantic web.  The resource description 
framework (RDF) (W3C, 2004) is used to express 
meaning to data on the web and relationship between 
web   resources;   the   RDFS and OWL (Web ontology 
language) (Motik et al., 2007)  are  richer  languages  that  
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describe properties of data, adding more complex 
constraints and description logic reasoning. SPARQL 
(Simple Protocol and RDF Query Language) (W3C, 
2008) is used to query RDF documents, it similar to SQL 
querying databases. 

 
 
RDF  

 
RDF is used for representing web resources, data is 
expressed in set of triples; Subject – Predicate – Object 
and triples are written using XML syntax. Predicates can 
be identified by URIs

2
. URIs have a global scope as such, 

associating a URI to a resource means that anyone can 
link to it, refer to it or retrieve a representation of it 
(Berners-Lee et al., 2006). Web resources can be 
published on the web in RDF, as such, it is accessible to 
everybody and anybody can define a new resource, or 
retrieve an existing resource. As at September 2010, 
there are 19.5 billion RDF triples on the web (W3C, 
2010). 

 
 
OWL 

 
The web ontology language was recommended by the 
W3C in 2004. The aim of OWL is to bring reasoning with 
description logic

3
 to the semantic web.  The are there 

variants of OWL; OWL FULL which is an extension of the 
RDF, OWL DL -  part of OWL FULL that fits the 
description logic frame work, and OWL LITE – a subset 
of OWL DL with easier reasoning. 

 
 
SPARQL 

 
SPARQL pronounced “sparkle” is the querying language 
of the semantic web. It is similar to SQL and has similar 
key words. SPARQL returns RDF graphs as output but 
results can also be in XML format. 

With these W3C standards, anybody can publish data 
in RDF, queried using SPARQL, OWL adds description 
logic reasoning to the RDF. 

A major factor impeding the growth of the semantic 
web is the difficulty encoding is semantic web languages. 
Encoding in RDFS is not as straightforward as HTML, 
you will need an understanding of class-instance 
relationship, subclass-superclass relationships and you 
must have knowledge about the problem domain to 
express it in a formal representation. Users are also less 
interested in representing data that conforms to a global 
standard, “they tend to catalog information resources with 
an implicit  (and  often  inconsistent)  sense  of  how  they 

                                                
2
 Universal Resource Identifier, used for identifying and locating web 

resources.  
3
 Logics serving primarily for description of concepts and roles (relations). 
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themselves intend to use the resource” (Marshall and 
Shipman, 2003).  
 
  
CONCLUSION 
 
The web has grown steadily in the past decades. With 
millions of web documents published in no particular 
order, the web was in danger of spiraling out of control. 
Google came up with an efficient way to search through 
these documents, but the perfect way to bring 
organization to the web is by moving on to the future; the 
semantic web.  

The semantic web has great potential, and it’s a 
consensus that it is the future of the web. Its technologies 
are now applied in several areas, for example, facebooks 
open graph protocol, iphones siri, US government open 
data initiative etc. Web frameworks like drupal are 
developing technologies for integrating the semantic web 
to its applications.  

The migration from the current web to the semantic 
web is slow particularly because of the difficulty in 
encoding in semantic technologies and representing 
abstract concepts like sadness, beauty in a formal 
language. There is also an issue of trust, questions have 
been asked how developers can determine trustworthy 
ontologies, (Berners-Lee et al., 2006) suggested that 
ontologies for the semantic web must be developed, 
managed and endorsed by practical communities, in 
order words, publishing data for the semantic web will not 
be as straight forward as publishing in HTML.   

There is also a dearth of specialists in this area of 
computer science. Several universities have the semantic 
web as a course in their curricula but they are not nearly 
enough.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

The migration to the semantic web is inevitable, we will 
know the migration is complete when the semantic web is 
simple called the web.  
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