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Abstract 
 
The semantic web is an initiative that aims at improving the 

current state of the World Wide Web. The key idea is to use the 

machine process enabled web information. This paper explains 

the way of getting required information from large amount of 

data, which process useful and helpful information to minimize 

the problem of the overload of the information. The paper 

discusses the layer approach of semantic web mining and several 

domains of semantic web vision.  In this paper a technique is 

suggested for the better way of searching the information, 

investigating and classifying of the data. 
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1. Introduction 

 
Web mining analyses data from the web and helps find 

perception and aim to optimize the web content and improve the 

user experience. Data for web mining is collected through web 

crawlers, web logs and other means. The semantic web mining is 

a field of research which consists of the two main fields, “Web 

mining” and “Semantic Web”. All problems that are to be faced 

in the World Wide Web (WWW) can be resolved with the help 

of these two fields. The WWW has changed the way and 

perspective of how people communicate with each other and the 

way different businesses are conducted.  The semantic web 

focuses to turn the unstructured data into machine 

understandable data by using different Semantic Web tools. This 

field also focuses on extracting hidden knowledge in large 

amount of  data available on web As WWW is the collection of 

different WebPages which contain vast amount of data 

understandable by human. 

 

 

 

In the web mining different scheme, models and procedure are 

created for the better performance. Depending upon objectives, 

the web mining primarily focuses on three broad areas [1] in 

which one is the data mining. Data mining is used when one 

needs to find some useful pattern in a large amount of data by 

using some analyzing tools. Its usage is not only involved in the 

educational filed but also in the field of business. Different 

business applications are also created with the help of the Data 

mining [2] and it is being used in different applications of 

business like fraud detection, intrusion detection, financial 

banking etc.  The second area is the World Wide Web. The main 

and recent field of the web mining is the semantic web. The main 

vision of semantic web is to collect the standard technologies to 

realize the web of data. The basic concept behind web mining 

and why it came into existence was to turn raw web data into 

web knowledge [3]. 

 
    

2. Literature Review 

 
Thomas Fischer proposed the practice of data mining in 

context of the semantic web mining. He mentioned the point 

where he proposed the idea that selection, modeling and 

transformation steps are more complicated than standard 

approach in knowledge discovery process. He pointed out 

the fact that despite having existing applications in 

relational data mining, semantic web has its own importance 

in knowledge discovery and can be used in enterprise like 

competitive analysis. The knowledge discovery process 

recommended semantic data to use information and 

background information derived from a web sources. A 
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paper in which authors proposed a relational model of the 

semantic network knowledge representation [6]. Authors 

proposed the relation tree model on the base of relation 

model and the forward, backward direct knowledge query 

and implicit knowledge query algorithm. He has pointed out 

through an example of relational schema and corresponding 

database relational tables, verify the Semantic network 

knowledge representation and the contact of the relational 

schema. Another study explains a technical solution for 

improving the semantics [4]. The CORPORUM tool set is 

used to develop the task exists for a set of programs. Tasks 

like either as stand alone or augmenting. He has discussed 

that the aim of the semantic web is also to enable the use of 

logical reasoning on web contents. The hierarchical 

structure of semantic Web in his paper, the goal of semantic 

Web, and describe the definition of ontology and the 

properties of the elements such as concepts, relations, 

functions, axioms and instances [11]. The paper proposed 

analysis of personalized information mining and 

recommendation technology in e-commerce based on 

Semantic Web Ontology. The combined area of Semantic 

Web Mining offers new techniques to improve both areas. 

The application of each area to the other creates a feedback 

loop, where the goal of Semantic Web Mining is realized 

[12]. A survey of the recent work in the area of semantic 

web mining has been made in the paper. The various 

applications of semantic web mining are defined and a 

comparison has been made between the traditional web 

applications and semantic web applications thereby 

providing guidelines for future research in the area of 

semantic web mining. A survey on semantic web mining 

techniques and tools in which they compare a traditional 

web applications with semantic web applications and stated 

that Methods of Web usage mining can profit from 

semantically enriched descriptions of the Web pages visited; 

this will provide for the identification of more meaningful 

patterns within site visits, and better site improvements, 

recommendations, and personalization options based on 

these patterns [13]. A complete model that measures and 

improves the success of a site by navigation pattern 

discovery [5, 10]. Author presented a model improving the 

success of a web site with data mining techniques. He has 

mentioned some requirements on its functionality like It 

should be able to take all users of the site into account, not 

only a selected sample secondly It should be appropriate for 

continuous testing on the site, i.e. it could not rely on off-

line experiments or direct interaction with the users. And the 

other one was it should measure the site’s success and 

provide indications on how the success can be maximized. 

 

3. Layers of the Semantic Web 
 

The development of semantic web proceeds in steps, each 

step building a layer on top of another. The semantic web 

has a layer structure as suggested Berner Lee is shown in 

Fig 1 in which principles and technologies underlying the 

semantic web are discussed.  Different layers are involved 

and bottom layer is working similar to the WWW.  

 

 

 
Figure 1: Layered structure of Semantic Web 

 
The basic idea of the semantic web is based on the Theme of 

Tim Berners-Lee that defines a layer way approach of 

semantic web. The URL and Unicode are two initial layers 

that make sure to use international characters and provide 

different ways to identify objects. XML and XML schema for 

the applicable XML documents. This language helps to write 

a standard web documents with some user defined 

vocabulary. It’s of great usage when it comes to sending 

7 



Published by:                                                            (IJESIR) International Journal of Science and Innovative Research  
http:ijesir.org                                                                                                                                                                                                                                  ISSN: 2724-3338 

                                                                      Vol. 01 Issue 02, December 2020 

Paper id: 010009IJESIR 

                                  ©IJESIR 2020 
              editor@ijesir.org                                                                                                               

www.ijesir.org 

 

document across the web.  The next layer which is 

responsible for the information to become machine 

understandable is Resource Description Framework. RDF 

provides a way to define vocabularies that can be referred to 

by URI's. It can be defined as a data model that is used to 

write simple statements about the web resources. It actually 

has an XML based system. That’s why it is located on top of 

the XML layer. While RFD schema is primarily used to 

model primitives for managing web resources into 

hierarchies. .It also provides types to link and resources. The 

Ontology vocabulary is other layer of this model which is the 

approach of perceptive of a conceptualization. Ontologies 

support semantic interoperability [14]. It is normally used for 

the organization and navigation of web sites. Generally, an 

ontology describes formally a domain of discourse typically 

focuses on classes and properties. It is considered to be more 

complex with better understanding of machine than RDF. 

Owl makes sure the processing of information on web. Next 

layer as name suggests involves all logical statements. It is 

actually used to enhance the ontology language and to allow 

the writing of allocation specific knowledge. One of the other 

top layers Proof executes the rules and evaluates together 

with the Trust layer mechanism. Its main focus is to convert 

the actual deductive processes into web languages. 

 

 

4. Web Mining categories 

This section focuses the web mining categories. The taxonomy of 

web data mining is divided in three main categories considering 

the type of data 

 

 

 
 

Figure 2: Taxonomy of web mining 

 

 

 

4.1 Web content mining 

Web content mining is used to find the information from the 

content of web pages. The main problem for the user to find the 

exact information from the web is some time difficult from large 

amount of data so it examines the content of web pages and 

result of web searching. The search engine cannot do this work 

very successfully due to the overload problems. Search engines 

actually have crawlers to search the web and collect information 

for the user which involves indexing approaches to store the 

information as well as query processing support but the web 

content mining is not only about  providing structure of content 

we are looking for or other found documents. It is more than 

selecting relevant document in the web. It is actually used to 

extract useful pattern and knowledge discovery from a vast 

amount of web documents [15]. The data in the web may be 

unstructured like free text or structured like data coming from 

database or semi structured through HTML but it’s very rich in 

nature considering the data that includes text, audio, image, 

video, metadata, hyperlinks etc. Web content mining is further 

divided into two main areas. One is page content mining which 

involves a traditional way to search a web through content and 

the other is search result mining which make sure to search 

further pages that has been found from previous search.  

Since Web content mining involves structured, unstructured and 

semi structured data so different techniques according to relevant 
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data structures are there. Some of which are considered to be bit 

complicated [16]. Different algorithms like decision tree, Naive 

bayes, and support vector machine and neural networks works 

with this category to extract meaningful content. Typically two 

approaches are being used in web content mining. One is agent 

based approach and the other is database approach. Agent based 

approach focuses to find the relevant information from huge 

amount of unstructured data while the database approach is being 

used to retrieve the semi structured data from the semi structured 

data.  

 

 

 
 

Figure 3: web content mining 

 

 

4.2 Web Structure Mining 

The basic discussion of web structure mining focuses on to 

generate structural summary about the WebPages and website 

and for this it uses graph theory to analyze node and connection 

structure of a website [8]. Web structure mining provides the way 

to analyze the link structure of the web. This provides the users 

the means to get the desired information through keyword 

association.  Hyperlink hierarchy is also used to discover the 

nature of its usage and to connect the related information within 

the sites to the relationship of competitor links and connection 

through search engines. This enables clustering of connected 

Web pages to establish the relationship of these pages. This also 

enables the user to access or retrieve information about the 

relevance and the quality of web page. Web Structure Mining 

idea focus on the citation relationship of documents within the 

web. A study which discussed structured mining and gave a 

detailed description about how to discover interesting and 

informative facts describing the connectivity in the Web subset, 

based on the given collection of interconnected web documents 

[7]. Two main algorithm used in web structure mining are HITS 

(Hupertext-inducedtopic) search and page rank algorithm.  

The idea of the page rank algorithm came from academic citation 

literature. It produces ranking independent of a user’s query. 

While HITS algorithm works mainly with two values of a page 

Authority and Hub. According to user query, the HITS algorithm 

first creates a neighborhood graph for the query then performs an 

iterative calculation on the value of authority and value of hub. 

To compute these value we figure out that for every page A the 

authority value is the sum of hub scores of all the pages that 

points to page A and similarly the hub value will be the sum of 

authority scores of all the pages that page A points to. The main 

strength of HITS algorithm is its ability to rank pages according 

to the query topic, which may be able to provide more relevant 

authority and hub pages.  

 

 
 

Figure 4: web structure mining 

 

4.3 Web Usage Mining 

 
Web usage mining is a new research area compared to other two 

and its getting more attention in recent years. .Web usage mining 

discovers the user’s navigation pattern and predicts user’s 

behavior. This approach of web mining focuses on prediction of 

user behavior while the user interacts with web [9]. The main 

focus of web usage mining is mining server data as data sources 

in web usage mining primarily focuses on web server logs 

because to figure out if there is an issue in server side mining of 
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client side usage data is equally important so intend of dealing 

with individual user web usage mining deals with groups of user 

[17]. Different data sources for web usage mining are web 

content data, web structure data, user profile which may or may 

not be available and web log. The main procedure involves three 

steps. First is pre-processing in which raw logs are checked. Next 

is pattern discovery where it is make sure that after preprocessed 

click stream data some useful patterns, rules and statitstics are 

generated and after that pattern analysis are performed. A large 

part of web usage mining is about processing clickstream data. It 

gives the ability to track down the problem in site if any. 

Typically it is being used in E-commerce business in order to 

configure their sites and increase their profit. 

A diagram representation of web usage mining preprocess is 

given below: 

 

 

 
 

Figure 5: web usage mining 

 

 

5. Results and Descriptions 

 
Semantic web mining focuses on merging the two fast 

developing research areas semantic web and web mining 

and the logic behind is that because of vast amount of data 

that resides in WWW it is getting more and more difficult to 

get useful knowledge as data is unstructured so it is almost 

impossible to refine all these resources. Therefore the 

concept of web semantic mining gained a huge attention 

towards relevant information. Working on semantic web 

mining brings several challenges mostly depends on the type 

and complexity of the data.  

The most challenging problem is availability of more 

formats as compared to what mentioned in layer of semantic 

web HTML like XML, RDF, XHTML and  OWL because 

most of the existing Web documents are in HTML format 

and it is very difficult to backward engineer all the HTML 

documents on the existing Web to meet the Semantic Web 

standards.  

 

6. Conclusion and Future Directions 

 
In this paper, we discussed a brief survey of the existing 

literature of layers of the semantic web mining and three 

types of semantic web mining. The paper focuses on 

interaction of these three areas and also their usage are 

described. When we consider the data mining its one use is to 

find how much a web use. The problem is that as there is a 

large amount of patterns found and how the required pattern 

is identified that fulfill all the needs. The other obstacle is the 

conceptualization of a website that is designed on conceptual 

basis and there is mapping of different pages to this 

conceptualization. There must exist a certain pattern that 

have to find the mapping from a concept in any site and find 

the certain pattern that is built for that on the site. The main 

purpose of using semantic web is to enable the machine 

understandable information to user understandable form by 

using a certain semantic tool.  

The global and local structure can be identified about the 

different web pages by using a web mining. It is also very 

useful for the information from human to machine 

understandable. Key idea is to use the machine process able 

web information. This study analyzes the merging of trends 

from both areas. In future, one can consider exploring more 

about technologies like explicit metadata and intelligent 

agents with in semantic web mining area.  
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