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Abstract - Today’s web browsers serve as an easy access to numerous sources of text and multimedia data. 

More than a billion pages are indexed by search engines, and finding the desired information is not an easiest 

task. Over the last decade, there is an explosive growth in the information available on the World Wide Web 

(WWW).  The objective of this paper is to provide an outline of web mining, its various classifications, its 

subtasks, and to give a perspective to the research community about the potential of applying techniques to 

extract meaningful patterns. This paper also gives information in the area of web services, semantic web mining 

and comparison of traditional web applications and semantic web applications thereby providing the guidelines 

for future research in the area of web services using web mining and semantic web. 

 

I. INTRODUCTION 

 

The large amount of resources from the various data sources has promoted the need for developing automatic 

mining techniques on the WWW, thereby giving rise to the term “Web Mining”. The “Semantic Web” and 

“Web Services” are also aims to address this problem by providing machine interpretable semantics to provide 

greater machine support for the users. The three areas pave way for the extraction of most relevant and 

meaningful information from the web, thereby giving rise to the term “Semantic Web Mining”. Semantic web 

makes the web content meaningful to computers and it intends to support machine-processing capabilities. Web 

Services allow cross-system, cross-language communication among various kinds of machines and enable inter-

business transaction. Although each technology works on its own and performs many useful functions, it is the 

combination of these technologies that has created the dynamic functionalities of the Web that are available 

today. 

II. WEB SERVICES 

 

A web service is any piece of software that uses a standardized XML messaging system. In recent times, Web 

services have gained an amazing fascinates in both distributors as well as scientists. Web services permit 

accessibility to data that has formerly been locked within corporate and business systems and easily accessible 

only by using custom-made software Web solutions, predicated on pre-existing Internet protocols and open 

guidelines, may offer an adaptable solution to the dilemma of application incorporation.  Simply put, Web 

Services are loosely coupled, contracted components that communicate via XML-based interfaces. Let’s take a 

closer look at this definition: 

• Loosely coupled means that Web Services and the programs that invoke them can be changed 

independently of each other. Loose coupling also implies that Web Services are platform independent. 

• Contracted means that a Web Service’s behavior, its input and output parameters, and how to bind to it are 

publicly available. 

• A component is encapsulated code, which means that the implementation of each component is hidden 

from outside the component. Each component’s functionality is only known by the interface it exposes. 

Because all Web Services’ interfaces are built with XML, they all share the advantages of XML: They have a 

human readable, text-based format that is firewall friendly and self-describing. All Web Services are described 

using a standard XML notation called its service description. 

 

III. SEMANTIC WEB 

 

Semantic Web is the new generation Web that tries to represent information such that it can be used by 

machines, not just for display purposes, but for automation, integration, and reuse across applications (Berners-
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Lee 2000). Furthermore, semantic Web is about explicitly declaring the knowledge embedded in many Web 

based applications, integrating information in an intelligent way, providing semantic based access to the 

Internet, and extracting information from texts.  

 

Traditionally, HTML provides the standard of structured document published on the Internet. Though the 

simplicity of HTML promotes the growth of the Web, it seriously hampered advanced applications such as 

processing, understanding and semantic interoperability of information contained in several documents. 

Semantic Web is the new generation Web which makes possible to express information in precise, machine-

interpretable form. It enables intelligent services such as information brokers, search agents and information 

filters, and also offers greater functionality and interoperability. Semantic Web promotes Web based 

applications with both semantic and syntactic interoperability. The explicit representation of meta-information, 

accompanied by domain theories (i.e. ontologies), will enable a Web to provide a qualitatively new level of 

service. This process may ultimately create extremely knowledgeable systems with various specialized 

reasoning services.  

IV. WEB MINING 

 

Web mining - is the application of data mining techniques to extract knowledge from web data, including web 

documents, hyperlinks between documents, us-age logs of web sites, etc. Internet has become an indispensable 

part of our lives now a days so the techniques which are helpful in extracting data present on the web is an 

interesting area of research. These techniques help to extract knowledge from Web data, in which at least one of 

structure or usage (Web log) data is used in the mining process (with or without other types of Web). According 

to analysis targets, web mining can be divided into three different types, which are Web usage mining, Web 

content mining and Web structure mining. 

 
 

Figure 1 Web Mining Taxonomy 

 

With the explosive growth of information sources available on the World Wide Web and the rapidly increasing 

pace of adoption to Internet commerce, the Internet has evolved into a gold mine that contains or dynamically 

generates information that is beneficial to E-businesses. A web site is the most direct link a company has to its 

current and potential customers. The companies can study visitor’s activities through web analysis, and find the 
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patterns in the visitor’s behavior. These rich results yielded by web analysis, when coupled with company data 

warehouses, offer great opportunities for the near future. 

 

V. SEMANTIC WEB MINING 

 

Semantic-based Web mining is a combination of two fast developing domains Semantic Web and Web mining. 

It can be read as (Semantic Web) Mining and Semantic (Web Mining) a. Semantic Web addresses the challenge 

by trying to make the data for both machine and user understandable, While, Web Mining addresses the 

automatically extracting the useful knowledge or information, hidden data, and making available of web data. It 

is essentially mining the information pertaining the semantic web. In semantic based web mining the web pages 

are mined by the machine can perform better understand the information on the web pages. It also mining the 

data source to develop an effective semantic web. Figure 2 illustrates the semantic based web mining 

technology. 

 
Figure 2 Semantic based Web Mining Techniques 

 

It is basically mining XML and RDF documents along with ontologies and metadata. Semantic based web 

mining includes mining the data sources and information relating to the information management technologies 

on the web. Semantic Web mining will develop from Web mining. The goal of semantic based web mining is to 

make easy use of the web. It also used provide the human and machine can better perform their task. Semantic 

web requirement are considered in three major groups ontology, semantic web content and web service. 

 

This framework proposes agent based Semantic Web Mining System (SWMS). It will provide classification and 

clustering of the web contents according to user navigating links and time when navigating to other pages, 

thereby facilitating knowledge based response to the user and will highlight otherwise unnoticed patterns. It 

mainly comprises of Interface Agents, collection Agent supported with ontology database, content mining agent 

and clustering agent. Content mining agent works in collaboration with descriptive metadata agent and semantic 

metadata agent. Let us take an another example of web page searching like if user enters a query or phrase 

which contains the multiple meaning of that phrase. Ontology database will be searched for that query to mean 

and once meaning is derived it will hit to the DMA to descriptive metadata and then CMA, same process as 

above but here from user side, IA will send the information of place and top to bottom listing of the hitting link 

by user and ontology database will store it. And another time when users enters same query but hits on another 

link it will record the behavior of that site and next time it will proceed to provide correct result. As in example, 

A phrase entered ―Hotel in India and this was queried in morning or before noon and user clicked to hotel to 

stay in that hotel but after noon or in evening user queried same phrase but clicked on hotel for dinner, lunch. 
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This will recorded and will be stored in ontology database and next time when user enters same phrase after 

noon o in evening it will show the topmost hotels ready to dinner or lunch according to user behavior in past.  

 

VI. SEMANTIC WEB SERVICES 

 

Intelligent, high-level services like information brokers, search agents, information filters, intelligent 

information integration and knowledge management, are what the users want from the Semantic Web. They are 

possible only if a number of ontologies populate the Web, enabling semantic interoperation between the agents 

and the applications on the Semantic Web, i.e. semantic mappings between terms within the data, which 

requires content analysis. 

 

In e-learning domain, semantic web technology can guide and support developers, instructors, and learners to 

organize, personalize, and publish learning content and even to discover, generate, and compose learning 

content. A conceptual content development and deployment architecture allows us to distinguish and locate the 

different applications and to discuss and assess the potential of the underlying technologies. The knowledge 

space which gets created due to the interactions of instructors, developers and learners has the implicit relations 

between knowledge units and behavioral preferences of learners that can be made understood to the machines 

with the help of semantic web technology. 

 

One of the e-learning services which can potentially be enhanced with the use of semantic web is query handler, 

where an intelligent system can build the semantic relations (ontologies) between different types of queries from 

various learners and its appropriate answers from instructor, and able to satisfy the upcoming similar queries 

with refined answers to learners. The Leap2A specification for e-portfolio portability supported by CETIS and 

funded by JISC, UK have also taken the semantic web compatibility into account for providing machine 

understandable collaboration and learning environment. 

 

VII. COMPARISON OF WEB 1.0, WEB 2.0 AND SEMANTIC WEB 

 

The Semantic Web and the Web are basically two names for the same thing: a global information space 

wherein something navigates with URIs. The Semantic Web exists in the Web, and is a part of the Web 

at the same time. This makes them inseparable at the URI-level, and consequently, that level is not 

useful for explaining the Semantic Web or relating it to the Web. Basically, the name Semantic 

Web comes from that the fact that it "represents" a set of semantically and formally interlinked data 

units - thereby creating a semantic web inside the Web.  

 

Comparison of web 1.0 and web 2.0 

 

Web 1.0 Web 2.0 

Reading Reading/Writing 

Companies Communities 

Client-Server Peer-to-Peer 

HTML, Portals XML,RSS 

Taxonomy Tags 

IPOs Trade sales 

Owning Sharing 

Netscape Google 

Web Forms Web Application 

Screen Scraping APIs 

Dialup Broadband 

Hardware costs Bandwidth costs 

Lectures Conversation 
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Advertising Word of mouth 

Services sold over the web Web services 

Information portals Platforms 

 

Comparison of web 2.0 and web 3.0 

 

Web 2.0 Web 3.0 

Read/Write Web Portable Personal Web 

Communities Individuals 

Sharing Content Consolidating Dynamic Content 

Blogs Life stream 

AJAX RDF 

Wikipedia, google Dbpedia, igoogle 

Tagging User engagement 

 

Comparison of web 1.0, web 2.0, web 3.0 

 

Web 1.0 Web 2.0 Web 3.0 

Reading web Reading/Writing web Portable Personal web 

Companies Communities Individuals 

Owning Sharing content Consolidating Dynamic Content 

Web forms Blogs Lifestream  

HTML, Portals AJAX RDF 

Netscape Wikipedia, google DBpedia, igoogle 

Taxonomy Tagging User engagement 

 

Comparison of Current Web and Semantic Web 

 

S.No Factors Current Web Semantic Web 

1 Conceptual Perception Large Hyperlinked book Large Hyperlinked database 

2 Contents No Formal Meaning Formally Defines 

3 Scope Limited Boundless 

4 
Environment Web of Documents Web of Ontologies, Data and 

Documents 

5 Resource Utilization Minimum – Normal Maximum 

6 Inference/Reasoning NO YES 

7 Knowledge Management NO YES 

8 
Information Searching, Accessing, 

Extracting 

Difficult, Time Consuming 

Task 

Easy and Efficient 

9 
Timeliness, Accuracy, Transparency 

of Information 

Less More 

10 Technology AJAX RDF/OWL 

11 Text Simplification, Clarification NO YES 

12 
Ingredient Contents, Presentation Contents, Presentation and 

Formal Semantics 

13 Semantic Heterogeneity More Less 

 

 

 

 



Integrated Intelligent Research (IIR)               International Journal of Data Mining Techniques and Applications 

Volume: 08, Issue: 01, June 2019, Page No.1-6 

ISSN: 2278-2419 

6 

VIII. CONCLUSION 

 

This paper addresses the combination of the two fast-developing research areas Semantic Web and Web Mining. 

Here the proposed system makes the use of web mining coupled with the semantic web and the web services. 

The paper discussed how Semantic Web Mining can improve the results of Web Mining by exploiting the new 

semantic structures in the Web; and how the construction of the Semantic Web can make use of Web Mining 

techniques. The example provided in the above sections shows the potential benefits of further research in this 

integration attempt. Further investigating this interplay will give rise to new research questions and stimulate 

further research both in the Semantic Web and in Web Mining—towards the ultimate goal of Semantic Web 

Mining: “a better Web” for all of its users, a “better usable Web”. One important focus is to enable search 

engines and other programs to better understand the content of Web pages and sites. This is reflected in the 

wealth of research efforts that model pages in terms of an ontology of the content, the objects described in these 

pages. We expect that, in the future, Web Mining methods will increasingly treat content, structure, and usage in 

an integrated fashion in iterated cycles of extracting and utilizing semantics, to be able to understand and 

(re)shape the Web. Among those iterated cycles, we expect to see a productive complementarily between those 

relying on semantics in the sense of the Semantic Web, and those that rely on a looser notion of semantics. 
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