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Abstract

After the introduction of Semantic Web concept in 2001 

by Tim Berners-Lee there have been lots of efforts and 

researches to realize the Semantic Web goals. According 

to initial vision and strategy statements, Semantic web 

will play the role of a complement for the current web 

which is mostly understandable by human users. 

Semantic Web researchers intend to overcome this 

limitation and extend the recognition of web information 

to machines. 

Semantic web affords to present information of World 

Wide Web, databases and other structured repositories in 

a uniform composition which is useable by other 

applications. 

In this article a short review of the Semantic Web status 

will be presented and the future work and extension 

points will be discussed. 

1. Introduction 

Current web which can be assumed to be the biggest 

global database lacks the existence of a semantic 

structure to keep the interdependency of its components 

and as a result the information available on web is mostly 

human understandable. Semantic web provides some 

languages that express information in a machine 

processable format.  

This implies that we do still have more expectations from 

our computers today; we would like to take more benefit 

from their processing power. This idea is also one goal of 

the “Grand Challenges in the Evolution of Information 

Society” [1]. Among these challenges particularly the 

“Augmented Personal Memory” is the one directly 

related to computer-understandable contents. Recent ICT 

developments have made it possible to capture a huge 

amount of data which are conceptually related, but much 

of these relationships still have to be kept in human 

memory and not stored in an understandable way for 

machines. This challenge envisions a project that will 

make it possible for people to create, preserve, sort and 

retrieve their own personal vast storehouse of the past, in 

the form of a personalized digital life diary and 

augmented memory assistant. [1] 

The Semantic Web promises to provide a model to 

connect different sources of information like web pages, 

databases and even flow of daily life data. The 

applications of Semantic Web in different fields have 

attracted many research groups and hence many 

applications are designed based on its concept to produce 

and consume machine process-able information to boost 

the development of next generation tools and web-

applications.  
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Based on the initial vision of Semantic Web many parts 

of the primary architecture have been tackled and new 

use-cases of semantic applications are evolving. Domain 

specific ontologies which are the building block of a 

semantic-based system are emerging and gradually the 

dreams of universal Semantic Web are turning to be true. 

In this article, we will present an overview of the current 

development in Semantic Web field and discuss the 

potential of extensions in the way ahead. 

2. Where is Semantic Web today? 

During the last few years many Semantic Web related 

technologies have emerged or have been elaborated. One 

of the most important parts of these improvements is the 

status of ontology development languages which looks to 

be more stable now.  The World Wide Web Consortium 

(W3C) who has been working intensively on semantic 

standards, has approved the Resource Definition 

Framework (RDF) and the OWL Web Ontology 

Language (OWL) and hence provides a solid base to 

establish enterprise semantic applications and has implied 

a significant leverage of the Semantic Web from a 

research level to an industry standard for building next 

generation applications. 

At the same time there have been evident motivations 

toward creating semantic-contents and more importantly 

the development of domain-specific ontologies.  As a 

consequence Semantic Web has been widely accepted in 

the information technology branch with many research 

projects and industrial applications arisen from it. 

Compared to the situation few years ago, tools for 

creating and publishing semantic information has 

mushroomed which make it much easier for non-

specialists in applying Semantic Web technology to their 

own field. Semantic web has opened a new window to a 

plethora of applications and systems that takes benefit of 

machine-understandable information.   

3. Ontology Engineering and the Need of 

Reference Ontologies 

Ontologies are building blocks of Semantic Web based 

systems. Creating ontologies is not an easy task and 

obviously there is no unique correct ontology for any 

domain. The real quality of ontology can be assessed only 

by its use in real applications. 

There are many other important issues that should be 

covered in the ontology engineering domain some of 

which are ontology integration, ontology mapping, 

ontology translation, ontology reuse and ontology 

consistency check. Parallel to all the above mentioned 

missing points, some kernel reference ontologies in 

different domains should be created to facilitate 

meaningful extension of these ontologies. Creating such 

reference ontologies in each field will prevent the 

reinvention of existing URI schemes and ontologies. 

Even when a rich set of ontologies is built the ontology 

engineering process is not terminated, the next problem 

we should deal with is the issue of ontology aging. 

Results, extracted from an out-of-dated ontology can not 

be used in a totally meaningful way. There should be 

some mechanism to detect ontology aging and force the 

semantic based systems to evolve ontologies as 

environmental parameters are changing.   

In the other words, ontologies should be aware of the 

“time notion” and adopt themselves with the processes in 

which they are taking part, i.e. ontologies should evolve 

based on environmental parameters like time. As an 

example it should be possible to view the information 

kept in an electronic device from different perspectives 

during its life cycle. When the device is functional some 

issues like usability, energy saving and maintenance 

should be considered and when the device is out of order 

it should be viewed as a recyclable part. So the ontology 

of device should be flexible enough to adopt itself with 

latest status of that device.  

To put it in a nutshell, the future requirements in ontology 

engineering field include at least the following topics: 

Ontology integration, mapping reuse 

Developing the core standard ontologies in 

different fields 

Integration of ontologies in processes and 

applying the time notion 

4. Internationalization 

Multilinguality is recognized as one of the most   

important challenges of Semantic Web. Nowadays 

English is the predominating language and about 70 

percent of Internet content is in English, but only about 44 

percent of Internet users are native English speakers. 

Especially in Europe this issue is quite essential and the 

diversity of languages needs to be taken into 

consideration.
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Millions of Internet users would prefer their requested 

content in their native language and this could be possible 

either by creating tools that facilitate the annotation of 

content in various languages, or by establishing relevant 

inter-ontology translators that map ontologies and content 

to other languages. 

A yet more important issue is dealing with adopting the 

developed ontologies with the cultural requirements of 

different countries and areas. Different people will think 

about a single concept differently, and this has some roots 

in cultural and historical backgrounds. As Kim Veltman 

states in his paper “Semantic Web challenges”: “Hence 

the Semantic Web as it is emerging admirably reflects the 

needs of modern science and technology. But it does not 

yet answer the more complex needs of the cultural sector. 

Some might argue that this is not essential and merely a 

luxury. In a world where narrow identities of 

fundamentalist sects are threatening the very fabric of 

society, the need for identities with dimensions of 

tolerance many become our only hope for long-term 

survival as a civilization.” [4]. 

The future requirements regarding the internationalization 

issues are: 

Developing tools that enables the end users to 

develop native ontologies 

Addressing the mappings and interdependencies 

of ontologies in various languages  

Integrating the notion of culture into national 

ontologies.  

5. Trust and proof 

As mentioned before the ultimate goal of Semantic Web 

is to create some smarter content which could be 

understood by machines. When the content is understood 

by machine, some assertions may come out of the content 

and new pieces of information will be produced. 

According to the first vision of Semantic Web, it should 

be able to provide trust and proof at the highest layers. 

Some essential challenges that Semantic Web will 

confront us with are: providing mechanisms for different 

levels of trust ontologies and secondly providing trust on 

assertions which are inferred from existing concepts. 

Unfortunately this layer has not been investigated enough, 

and this lack of investigation is not yet sufficiently 

considered to be a crucial problem. The reason therefore 

is that the current applications of Semantic Web are 

generally context dependent, but in the future the situation 

will be different and this issue will turn to be the Achilles’ 

heel of the Semantic Web based systems. So the Semantic 

Web should be equipped with tools that provide proof 

checking mechanisms and digital signatures [5]. 

Among others the following issues are to be addressed for 

future work: 

Establishing a trust mechanism on asserted 

information 

Developing tools that provide proof checking 

mechanisms and digital signatures 

6. Semantic Web Services 

Web services have provided a foundation for a new 

software architecture called software-oriented architecture. 

This type of architecture has been growing rapidly and 

addressed some significant bottlenecks of software 

development like software reuse, distributed computing 

and heterogeneous environments.  

Especially the Web Services Description Language 

(WSDL) which constitutes an essential building block of 

Web Services has been standardized in the W3C's Web 

Services Description Working Group.  

Web services enable us to access relevant applications - 

nevertheless the discovery, invocation and composition of 

web services still need to be supported by human 

interaction. This is the point where Semantic Web comes 

to play and to support web services with ontologies as an 

added value. Combining the strength of web services and 

the added value of Semantic Web will result in a concrete 

base for enterprise applications.  

There are many activities running in parallel to realize 

this goal. The “European Commission's IST Programme” 

has launched several projects on web services using the 

synergy of web semantic concepts.  

Some challenging requirements that should be fulfilled by 

research projects are: 

Establishing ontologies for service descriptions 

and classification 

Semantic Web service trust and proof  

Knowledge Representation for Semantic Web 

Services

Semantics for service delegation and knowledge 

aggregation  
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7. Semantic Web Applications 

Semantic web enables applications to mediate between 

user needs and the available information resources. This 

will set up a base for developing self aware application. 

Recently Semantic Web approaches have become more 

stable and necessary components have been supplied 

following the predetermined standards. The next step 

forward is to apply this even growing technology to our 

daily life.  

Some prototypes of semantic-based applications have 

been already implemented successfully and more 

applications are under development. Due to the pervasive 

domain of Semantic Web a spectrum of Semantic Web 

scenarios is possible in different fields. 

Most of the Semantic Web researchers due to an 

unwritten agreement avoid using Artificial Intelligence 

terms. Although Semantic Web might fall into some AI 

categories but for sure it is not the next generation of AI.  

We could not expect Semantic Web as the key to all 

problems. A good Semantic Web solution is characterized 

by its solid roots in an elaborated ontology. 

Some challenging applications which may revolutionize 

the way we use our computers are: 

“Augmented Personal Memories” which is a 

very potential candidate of Semantic Web 

applications. 

Integration of the world knowledge in computer 

desktop in an easy and accessible way. 

Integration of Semantic Web services in 

commonly used applications (mail clients, 

browsers, …) in order to provide more 

interoperability on the Web and between 

applications [7] 

8. Summary

The evolution of Semantic Web has opened a new 

window in IT and specially data engineering fields.  

During last few years most of Semantic Web related 

standards and specifications are elaborated and gradually 

it attracts the attention of IT industry for developing 

enterprise solutions based on Semantic Web.  

However it should be mentioned that the Semantic Web 

might not promise a quick return-on-investment for those 

formatting their data to suit the Semantic Web. Berners-

Lee, director of the World Wide Web Consortium (W3C), 

has acknowledges that the concept is "quite difficult to 

explain". However, he experienced the same problem 

trying to explain the World Wide Web 15 years ago: 

“Hypertext pages; big deal!' people said. They couldn't 

realize how they would be able to link to potentially 

anything and what that would mean.” [6]. 

There are still more challenges to be solved before 

Semantic Web can be fully adopted for comprehensive 

development but due to the solid bases and standards 

available the ultimate goals is not out of reach. 

Asked when the Semantic Web will take off, Berners-Lee 

said: "You tell me. I spend all my energy just telling 

people what I would like to see happen. What I think will 

happen is much more dangerous." [6]  
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