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Abstract—One way overcome the weakness of semantic web to make it more user friendly is by displaying, browsing and semantically 
query data. In this research, we propose Semantic Web Research Community Portal at Faculty of Information Science and 
Technology – Universiti Kebangsaan Malaysia (FTSM RC) as the lightest platform of Semantic Web. This platform assists the users 
in managing the content and making visualization of relevant semantic data by applying meaningful periodically research. In such a 
way it will strengthen the research information related to research, publications, departments, organizations, events, and groups of 
researchers. Moreover, it will streamline the issuance process, making it easier for academic staff, support staff, and faculty itself to 
publish information of faculty and studies research information. By the end, this will provide end users with a better view of the 
structure of research at the university, allowing users to conduct cross-communication between faculty and study groups by using the 
search information. 
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I. INTRODUCTION 

The Internet is a technology that brings great changes in 
human life. Since the idea of the World Wide Web by Tim 
Berners-Lee [1] has been triggered, the development of the 
Internet has reached almost all regions all over the world. It 
has subjected and enhanced people capability to carry out 
their activities. In this technological age when people have e-
mail, use Internet banking services, have transactions using 
e-commerce, and even make connections in social networks 
on the Internet. 

The diversity of applications arising from Internet 
development has increased the number of Internet users and 
reached widespread usage [2]. Statistics from 
internetworldstats.com shows the utilization of the Internet 
has reached almost 28.72% of the world's population (about 
6.8 billion people). This amount represents the composition 
of 42% of the population from Asia, 24% of the population 
of the European continent, 13% from North America, 10% 
from Latin America and the rest of the population came from 
Africa and Oseania [2].. 

The increasing number of Internet users is resulting in the 
number of web pages stored up very rapidly. This increasing 
number hus close relationship with blog technology that 
simplifies its users to create a web page. According to a 
study by NETCRAFT [3], the number of web pages 
available on the Internet in February 2007 amounted to 29.7 

billion pages. The increase also occurred in the number of 
files stored on the Internet, such as papers, journals and 
conferences. Using e-mail with an attachment, a network of 
peer-to-peer networking, forums and personal web page also 
play a role in the larger and the number of files stored on the 
Internet. The increase Total files and web pages can cause 
difficulty for the user to find information on the internet [4]. 

Nowadays, the human scientific knowledge is stored in 
millions of papers, among 10,000 database which are rarely 
connected to each other, 1.000 sources of software that is not 
the search facility, and certainly in the head or thinking 
experts in the around the world and the whole landscape of 
science [5]. 

 

 
Fig. 1 Distribution of Internet users Based on Continent 

(source : Internet World Stats – www.internetwolrdstats.com/stats.htm) 
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TABLE I  

CONSUMER INTERNET AND THE WORLD POPULATION AT MARCH 31, 2011 

World Regions 
Population  
( 2011 Est. ) 

Internet Users 
Dec. 31, 2000 

Internet Users 
Latest Data 

Penetration  
(% Population) 

Growth  
2000-2011 

Users % 
of Table 

Africa 1.037.524.058 4.514.400 118.609.620 11.4 % 2.527, 4 % 5.7 % 

Asia 3.879.740.877 114.304.000 922.329.554 23.8 % 706,9 % 44.0 % 

Europe 816.426.346 105.096.093 476.213.935 58.3 % 353,1 % 22.7 % 

Middle East 216.258.843 3.284.800 68.553.666 31.7 % 1.987,0 % 3.3 % 

North America 347.394.870 108.096.800 272.066.000 78.3 % 151,7 % 13.0 % 

Latin America/Carib. 597.283.165 18.068.919 215.939.400 36.2 % 1.037,4 % 10.3 % 

Oceania / Australia 35.426.995 7.620.480 21.293.830 60.1 % 179.4 % 1.0 % 

WORLD TOTAL 6.930.055.154 360.985.492 2.095.006.005 30.2 % 480.4 % 100.0 % 

(source : Internet World Stats – www.internetwolrdstats.com/stats.htm) 

 

II. LITERATURE REVIEW 

Exchangine data, information, and knowledge is an 
activity that will occur between people who communicate 
each other, either verbally or using the media. Web is an 
effective media to use in exchange. Fast and easy access that 
is supported by information technology to make the web an 
important tool in communication as well as a source of 
information. Besides providing a very substantial amount of 
information, the Web also has a variety of information. 
Diversity or heterogeniti develops in syntax, structure, or 
semantics. It is coupled with the diversity of languages and 
domain information [6]. 

In addition to the number of ontology for semantic web is 
increasing a lot. Similarly, the number of ontology 
repository that collects ontology, for example, Swoogle [7], 
Watson [8], OntoSelect [9] and SWRC [10].  

Access to information is a study related to the processes 
involved in the organization, storage, retrieval, and 
discovery of information relevant to users' needs [11]. 
Access to information is the search for information from the 
existing collection of documents to find the most relevant 
information needed to query the user [12]. Because of the 
diversity of information available on the Internet, access 
information has an important role as a mechanism to ensure 
accurate information available. 

The approach that can be implemented to overcome this 
difficulty is to implement a mechanism that can facilitate the 
computer to understand the meaning of search terms by 
users [1]. A way is needed to make words appearent in a 
web document which can be read and understood by 
machines or computers (machine readable data). Information 
retrieval that has this kind of ability as if it has artificial 
intelligence that can provide accurate answer for each 
consumers is required quiries. New technology in the web, 
known as the semantic web is required. Berners-Lee states 
that the semantic web "enables computers and people to 
work in better environments to provide certain information, 
which is structured and focused collaboration is the key to 
the implementation of the Semantic Web [13]. 

In the context of a university database, operational 
capabilities between components in the database will have 
multiple benefits. If two faculties from different universities 

conduct a similar research project, their profile information 
can be obtained from the websites of their respective 
universities. If the university adequately displays their data, 
researchers can find a partner or partners to carry out the 
research by only searching through faculty databases based 
on the term foaf: interest. Students can find the appropriate 
prospective supervisors with research that will be 
implemented. However, it was unclear how semantic web 
site or the technology used in the research community to 
build a system or to assist in improving the quality of search 
results made [14],[15]. 

Therefore the purpose of research proposals to provide 
components that can building semantic search engine. The 
work will be the foundation to facilitate semantic searches 
for the research community in the digital library system with 
a large-scale distribution. Subjects selected is research 
community in particular to assist in ensuring that the results 
obtained are based on the relevant requirements of users. 
The expected results in the research is an architecture that 
uses semantic technology that would improve semantic 
search on the web site for digital libraries and a semantic 
search mechanism that will provide better results and a 
combination or combinations of relevant search results and 
useful information to users. Researchers agree that the 
Semantic Web is a way to make a revolution in the internet 
world that would unite interactivity, information unity and 
artificial intelligence in a web portal [16],[17],[18]. With the 
concept of semantic web, information retrieval becomes 
more effective and relevant to consumer needs. Therefore a 
semantics portal model as a database in a community of 
faculty and in the field of research is needed. 

III. SEMANTIC WEB RESEARCH COMMUNITY 

Research on Semantic Web portal sites started quite early, 
in the era of 2000. Some design and implementation of web 
portals have been published in the paper Semantic research 
such as SEAL (semantic portal) from the Institute for 
Applied Informatics and Formal Description Method (AIFB), 
University of Karlsruhe has developed a semantic portal [19]  
and Portal Community Web Semantics [20]. Lausen et al, 
2005 has provided many views in a choice of Semantic Web 
portal that has been published before 2005 [21]. Many 
research groups are now in charge or maintain a website 

40



portal of their group by using Semantic Web technologies. 
For example, Mindswap.org was used as the "the first OWL-
powered Semantic Web site” [22] and the Semantic 
Mediawiki [23] was used to empower a number of portal 
sites, such as the Institute of Applied Informatics and Formal 
Description Methods (AIFB, aifb.kit.edu) and Tetherless 
World Constellation (tw.rpi.edu). Meanwhile, there are 
many web portals that semantic domain-specified that come 
from the winners of the "challenges of Semantic Web" [24]  
including the CS AKTive Space [25], Museum Finland 
[26],[17] Multimedia E-Culture demonstrator [27], 
HealthFinland [28] and TrialX [29].  

Although the Semantic Web portal site is well developed, 
most of the sites are too difficult to be imitated by those who 
are not specialists. Visualization is one of the key 
components of a Semantic Web portal site [30],[31]. There 
are some general-purposed tools for visually presenting 
Semantic Web data, including linked data browsers such as 
Tabulator [32] and OpenLink Data Explorer 
(http://linkeddata.uriburner.com/ode), as well as data 
mashup tools such as sigma (aggregated instance description, 
sig.ma) and swoogle (aggregated semantic web term 
definition, swoogle.umbc.edu). 

These tools render RDF triples directly via faceted 
filtering and customized rendering. SIMILE’s Longwell 
(http://simile.mit.edu/wiki/Longwell_User_Guide) can be 
used to enable faceted browsing on RDF data, and Exhibit 
can further enable faceted visualization (e.g. map, timeline). 
It is notable that these tools differ from information 
visualization tools, which have more emphasis on rendering 
data into a graphical format. 

IV. ARCHITECTURE  RC-FTSM 

RC-FTSM is a portal platform for the research 
community to view, find and visualize  semantic data in a 
way that is user-friendly and meaningful. It can convert a 
time portal based on a relational database to Semantic Web a 
portal site. Fig. 2 shows the overall architecture, which 
contains the following main components: 

 
Fig. 2. RC-FTSM overall architecture 

 
Semantic search: It enables a type-based search that can 

categorize federated RDF triples into different groups based 
on ontologies. It’s based on Lucene (http://lucene.apache.org) 
and integrated with the ontologies  portal that has been 
designated to provide searches based on type. For example, 
if the user enters "semantic web" as a search query into the 
RC-FTSM, they will receive RDF resources for that section 
or the words "semantic web," in which these resources are 

further categorized as a person, project, publications, 
presentations, and events.  

Semantic Visualization: It displays all the limbs or in a 
university research group, or just members of the group who 
share a passion or interest in the same research.  

Data Entry: Its main function is to convert input data in 
various formats into RDF triples.  

Ontology Management: The main function of Ontology 
Management is to enable the creation of ontology-line tools, 
editing, browsing, mapping and clearing. RC-FTSM acts as 
a portal platform for semantic own website which can be 
used in any domain or application or a request to insert a 
display issue, describe and search for semantic data. At 
present, RC-FTSM has been used for a medium-sized 
research group to deal with topics about people, writing, 
grants, projects, presentations and research in semantics. 

V. PORTAL ONTOLOGY 

To create an appropriate ontology is a critical and 
important part of the RC-FTSM. Users need to create one or 
more database ontologies portal to change the existing 
relationship into RDF triples. It is useful to facilitate 
inquiries or the user's query, and display and portray the 
RDF data with meaning. There are several requirements in 
the production of generic ontologies for the RC-FTSM: 1) 
the ontology should reflect the database schema of its 
original dataset; 2) the key concepts or relationships 
identified from the questions or the most common user 
requests to be included in the ontology; 3) to enable inter-
operation, ontologies portal should try to use ontologies of 
existing sites, such as using foaf to represent the people 
(http://en.wikipedia.org/wiki/FOAF_software), using DOAP 
(http://en.wikipedia.org/wiki/Description_of_a_Project) to 
represent the project, using Bibontologi (bibliontology.com) 
to represent the production and use SIOC (sioc-project.org) 
to represent the online community, and; 4) Comply with the 
regulations or rules Linked Open Data  (http://www.w3.org/ 
DesignIssues/LinkedData.html): using the HTTP URI to 
name the items, making the URI can be referred back and try 
to use the URI from the Linked Open Data the other as much 
as possible to assist the mapping tools. 

Ontology is used in the research community portal to 
share some of the same URI and URI mapping related and 
consistent with the ontologies sites like foaf, SIOC, DOAP 
and BIBO. This allows us to link our data with several sets 
of Linked Open Data available, such as foaf, dbpedia and 
DBLP. 

 
Fig. 3. The Ontology Framework Information Network 
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VI. RESULT AND DISCUSSION 

From the semantics of the research community portal 
developed successfully to search for information based on 
criteria (research, publications, departments, organizations, 
events, and groups of researchers, etc.) in research work. 
Censorship of information search to find researchers who are 
experts in specific fields, such as information search to find 
experts in the field of semantic web. A visualization 
relationship between researcher and other researchers in a 
research community is shown in the Fig. 4 and Fig. 5 

 

 
Fig. 4  Visualization Research Communities from Abdul Razak Hamdan 

 
In fig. 4, it is observable the visualization of university 

research community related to Abdul Razak Hamdan. In 
Fig.4 (a) it is shown that Abdul Razak Hamdan conducted 
research collaboration with 29 researchers and the most 
frequent research collaboration was with Khairuddin Omar 
and Azuraliza Abu Bakar was marked by circles from both 
increased. While at fig. 4 (b) is a visualization of Ahmad 
Nazri Mohd Zakree viewed from the research community in 
which Abdul Razak Hamdan can have the same two 
relationships. 

 

 
Fig.5  Visualization Research Community of Ahmad Nazri Mohd Zakree 

In the visualization of fig. 5, it is apparent that university 
research community related to Zakree Ahmad Nazri Mohd. 
In fig. 5 (a) it emerged that Ahmad Nazri Mohd Zakree has 
done research collaboration with 10 researchers and the most 
frequent research collaboration equals to all researchers in 
the same field. While fig. 5 (b) is a visualization of Abdul 
Razak Hamdan, viewed from the research community of 
Ahmad Nazri Mohd Zakree which can have the two similar 
relationships. 

 

VII. CONCLUSION 

Outlined solutions will strengthen the research 
information related to research, publications, departments, 
organizations, events, and groups of researchers. It will 
streamline the issuance process, making it easier for 
academic staff, support staff, and faculty itself to publish 
information of faculty and studies research information. This 
will provide end users with a better view of the structure of 
research at the university, allowing users to cross-
communication between faculty and study groups by using 
the search information. If this standard is used by other 
universities, it will help the joint venture between the faculty 
to streamline their efforts for obtaining research grants and 
create publications. It can also open doors to a whole new 
way to build relationships in the research. 
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