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Abstract— The integration of the two fast-developing scientific research areas Semantic Web and Web Mining is known as 
Semantic Web Mining. The huge Increase in the amount of Semantic Web Data became a perfect target for many 
researchers to apply Data Mining techniques on it. 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 a survey of the recent works in the area of semantic web 
mining and a comparison of traditional web applications and semantic web applications   thereby providing guidelines for 
future research in the area of semantic web mining.   
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I. INTRODUCTION 
 
Web mining is the application of data mining 
techniques to the content, structure, and usage of Web 
resources. This can help to discover global as well as 
local structure (“models” or “patterns”) within and 
between Web pages Web mining can profit from 
given structure on data (as in database tables), but it 
can also be applied to semi-structured or unstructured 
data like free-form text. The Semantic Web and Web 
Mining are two fast - developing research areas, 
which have many points in contact. Web mining 
applies data mining techniques on Web content, 
usage, and structure [1].  Methods of Web content 
mining can, on the one hand, be used to create 
semantic annotations from Web page content; on the 
other hand, content mining can profit from content 
that is already structured in XML, RDF, or 
ontological format.  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 [1].  
 
1.1. Semantic Web Mining: Integrating Domain 
Knowledge Into Web Mining 
Web mining is the procedure of finding and 
extricating valuable learning from the substance, use, 
and structure of one or more Web destinations. 
Semantic Web mining includes the mix of area 
information into the Web mining process.  
[1]Domain information can be incorporated into the 
Web mining process from numerous points of view. 
This incorporates utilizing express space ontologies 
or understood area semantics separated from the 
substance or the structure of reports or Website.  
All in all, be that as it may, this procedure may 
include one or a greater amount of three basic 
exercises: area cosmology procurement, learning base 

development, and information - upgraded design 
disclosure Web mining is the procedure of finding 
and extricating helpful learning from the substance, 
utilization, and structure of one or more Web 
destinations. Semantic Web mining includes the 
combination of area information into the Web mining 
process.  
 
[1]Domain learning can be coordinated into the Web 
mining process from various perspectives. This 
incorporates utilizing express space ontologies or 
understood area semantics extricated from the 
substance or the structure of reports or Website. 
When all is said in done, nonetheless, this procedure 
may include one or a greater amount of three basic 
exercises: space metaphysics procurement, learning 
base development, and information - upgraded design 
disclosure 
 
II. SEMANTIC WEB MINING CONCEPTS 
 
The Semantic Web can be characterized as an 
expansion of the present web. Here the data is 
exhibited in a well - characterized way, better 
empowering PCs and individuals to work in 
participation. Information in the Semantic Web is 
characterized and connected in a way that can be 
utilized for more successful disclosure, robotization, 
combination and reuse crosswise over applications. 
This information can be shared and prepared via 
mechanized devices and also individuals. The 
Semantic Web will give a framework that empowers 
website pages, as well as databases, administrations, 
programs, sensors, individual gadgets, and even 
family unit machines to both expend and create 
information on the web. Semantic web mining is 
basically mining the data relating to the semantic 
Web. This implies mining Web pages so that the 
machine can better comprehend the data. It likewise 
implies mining the information sources to build up a 
compelling semantic Web. 
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2.1 Web Mining  
Web Mining is the utilization of information mining 
methods to the substance, structure and use of Web 
assets. Web mining is becoming quickly since its 
initiation in or around 1996, and new procedures are 
being produced both utilizing traditional and delicate 
processing approaches simultaneously [2]. Web 
mining, when looked upon in information mining 
terms, can be said to have three operations of 
intrigues – grouping (eg. Discovering characteristic 
groupings of clients, pages, and so on.), Affiliations 
(eg. which URLs have a tendency to be asked for 
together) and successive examination (eg. the request 
in which URLs have a tendency to be gotten to).The 
Three Main Areas Of Web Mining Are:  
 
A) Content Mining –  
Analyses the substance of Web assets. It depicts the 
revelation of helpful data from the web substance. 
For the most part in view of content mining systems, 
yet expansions to interactive media substance is 
starting to develop in the examination. The web 
content comprises of a few sorts of information, for 
example, printed, picture, sound, video, metadata, and 
additionally hyperlinks.  The vast majority of the 
endeavors on web content mining are focused on the 
content or hypertext substance. The printed parts of 
web substance information comprise of unstructured 
information, for example, content archives, semi-
organized information, for example, HTML reports 
and that's just the beginning  Organized information, 
for example, information in tables or database-created 
HTML pages. 
 
B) Structure Mining  
Examinations the hyperlink structure between Web 
pages. Web Structure Mining is Worried with finding 
the model fundamental the connection structures of 
the web. It is utilized to think about the topology of 
the hyperlinks. This model can be utilized to sort site 
pages and is helpful to create data, for example, the 
likeness and relationship between various sites. While 
Web Content Mining endeavors to investigate the 
structure inside of a record (intra-report structure), 
Web Structure Mining thinks about the structures of 
archives inside of the web itself (between record 
structure).  

 
 C) Usage Mining 
Examinations the client's snaps from Web server 
logs. Web Usage Mining manages examining the 
information created by the web surfer's sessions or 
practices. Web Usage Mining mines the auxiliary 
information got from web server access logs, 
intermediary server logs, program logs, client 
profiles, enlistment information, client sessions or 
exchanges, treats, client  
 
Questions, bookmark information, mouse snaps and 
parchments [3].  

2.2 Semantic Web  
The present WWW has an enormous measure of 
information that is frequently unstructured and 
generally just human reasonable. The Semantic Web 
means to address this issue by giving machine 
interpretable semantic s to give more noteworthy 
machine backing to the client. Semantic Web is an 
augmentation of the present web in which data is 
given all around characterized importance, better 
empowering PCs and individuals to work in co-
operation. The Semantic web will give wise access to 
heterogeneous, dispersed data empowering 
programming items to intervene between client needs 
and the data source accessible.  
Semantic Web is  
1. Giving a typical punctuation to machine justifiable 
articulations.  
2. Building up basic vocabularies.  
3. Concurring on a legitimate dialect.  
4. Utilizing the dialect for trading proofs. 
 
III. LITERACY SURVEY ON SEMANTIC 
BASED WEB MINING TOOLS 
 
Thomas Fischer et al., Roused the application of 
relational information mining calculations in 
semantic web. They have laid out critical contrasts to 
the information revelation process. The 
demonstrating, selection and transformation are 
diverse to the standard methodology. The learning 
revelation process prescribed picking parts of 
semantic information to completely utilize 
information and foundation information got from a 
web sources.  
Nizar R. Mabroukeh et al., proposed a nonexclusive 
structure called SemAware that coordinates semantic 
information into web utilization mining. Semantic 
information can be consolidated into the example 
disclosure. A semantic separation lattice is utilized as 
a part of the concurred successive example mining 
calculation to trim the pursuit space and in part calms 
the calculation from bolster tallying. A first request 
Markov model is utilized to assemble the mining 
handle and enhanced with semantic information. 
Yao et al., proposed a system intended for a savvy 
specialists that powerfully gives the prescribed to the 
web webpage's clients by gaining from web 
utilization information and clients' conduct is called 
Page Prompter,. Like an aide, a specialists backings a 
client in exploring the web webpage. Page Prompter 
can likewise be utilized as an apparatus for 
comprehension client conduct, the outline of web 
locales, framework execution breaking down, web 
website creator for enhancing web destinations and 
producing a versatile web webpage.  
Baoyao Zhou1 et al.,  proposed a web use mining 
approach for semantic web personalization. Give a 
semantic web personalization needs to challenge the 
specialized issues on web access exercises, convert 
them into ontology naturally find various leveled 
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relationships from web access exercises, and assume 
personalized utilization information from the 
ontology. This methodology consolidated fluffy 
rationale into Formal Concept Analysis to mine 
customer side web utilization information for 
programmed ontology generation, and afterward 
connected fluffy inexact reasoning to find 
personalized use learning from the ontology. 
Engels et al., uncovered a specialized solution for 
enhancing the semantics. The CORPORUM 
apparatus set is utilized to build up the assignment 
exists for an arrangement of projects. Errands like 
either as standalone or expanding. The point of the 
semantic web is additionally to empower the 
utilization of coherent reasoning on web contents.  
Yuefeng Li et al., built up an ontology mining 
strategy for recovering related information from the 
web. The ontology consists of two sections: the top 
backbone and the base backbone. The top backbone 
ontology clarifies the linkage between compound 
classes of the ontology. The base backbone ontology 
clarifies the linkage between primitive classes and 
compound classes. The scientific model is utilized to 
speak to found information on the ontology.  
Diana Cerbu et al., proposed two creating range 
Semantic Web and Web Mining. The creator's 
proposed how these two ranges can be consolidated 
with three diverse ways to deal with semantic based 
web mining a way to deal with example mining; a 
content classification calculation is called AdaBoost 
and a structure for making all around redid content on 
the web by utilizing web mining and semantic 
ontologies.  
P. Markellou et al., proposed a structure for 
personalized E-Learning based on aggregate 
utilization profiles and space ontology. The creators 
recognized two stages online and disconnected from 
the net undertakings. An Offline undertaking 
incorporates ontology creation, information 
preparation and utilization mining and online 
assignments that incorporate the production of 
recommendations.  
Clerkin et al. used concept clustering algorithm 
(COBWEB) to discover automatically and generate 
ontology. They argued that such an approach is 
highly appropriate to domains where no expert 
knowledge exists, and they propose how they might 
employ software agents to collaborate, in the place of 
human beings, on the construction of shared 
ontologies (Clerkin, 2001). 
Blaschke et al. presented a methodology that creates 
structured knowledge for gene-product function 
directly from the literature. They apply an iterative 
statistical information extraction method combined 
with the Nearest neighbor clustering to create 
ontology structure (Blaschke, 2002). 
Formal Concept Analysis (FCA) is an effective 
technique that can formally abstract data as 
conceptual structures (Ganter, 2005). Quan et al. 
proposed to incorporate fuzzy logic into FCA to 

enable FCA to deal with uncertainty in data and 
interpret the concept hierarchy reasonably, the 
proposed framework is known as Fuzzy Formal 
Concept Analysis (FFCA).They use FFCA for 
automatic generation of ontology for scholarly 
semantic web (Quan, 2004). 
Dahab et al. presented a framework for constructing 
ontology from natural English text namely 
TextOntEx. TextOntEx constructs ontology from 
natural domain text using semantic patternbased 
approach, and analyzes natural domain text to extract 
candidate relations, then maps them into meaning 
representation to facilitate ontology representation 
(Dahab, 2007) 
Wuermli et al. used different ways to build ontologies 
automatically, based on data mining outputs 
represented by rule sets or decision trees. They used 
the semantic web languages, RDF, RDFS and 
DAML+OIL for defining ontologies (Wuermli 2003). 
Marinica et al. presented post-processing of the 
association rule mining results using ontology for 
the consistency checking. Invalid or inconsistent 
association rules are pruned and filtered out with the 
help of ontology and an inference engine.  
Liu et al proposed to apply ontology and hypergraph 
to discover latent association rules in the data. They 
built the connections between ontology and data 
using a bipartite hypergraph model. Random walk 
based metrics were proposed to measure the latent 
semantic distances between concepts and terms. 
Zhang et al.  proposed medical document clustering 
with ontology-based term similarity measures. 
Ontology is used to index the terms in the medical 
document set. The weight of term is re-calculated by 
ontology-based term similarity measure. Spherical K-
mean is then used for the clustering task. 
Nebhi et al improved the accuracy the 
disambiguation process by replacing the pattern-
based approach with a classification task, using 
Support Vector Machine. 
Kang and Choi et al  proposed an ontology based 
recommendation system in which the ontology is 
used to encode the long term and short term 
preference information 
Thor et al. presented a link prediction method on 
ontology annotated data. The data are first annotated 
by controlled vocabulary terms from ontologies. 
Amakrishnan et al  proposed a method to discover 
the informative connection subgraphs that relate two 
entities in the graph. They proposed heuristics for 
edge weighting that depend indirectly on the 
semantics of entity and property types in the ontology 
and on characteristics of the instance data. 
Ovaska et al. performed a gene clustering task from 
microarray experiments with the aid of gene ontology 
(GO). Graph structure (GS) and information content 
(IC) based measures are used for the similarity 
measure between genes. GSbased methods use the 
hierarchical structure of GO to compute the gene 
similarity. IC-based methods additionally consider 
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the information content of GO terms in a reference 
gene set.  
Zhang et al. proposed medical document clustering 
with ontology-based term similarity measures. 

Ontology is used to index the terms in the medical 
document set. The weight of term is re-calculated by 
ontology-based term similarity measure. Spherical K-
mean is then used for the clustering task. 

 

 
 
IV. SEMANTIC WEB REPRESENTATION 
TECHNIQUES  
 
Numerous accessible strategies and models are 
utilized to speak to and express the semantic of 
information, for example, the standard systems 
suggested by W3C named Extensible Mark-up 
Language, Resource Description Framework, and 
Web Ontology Language [5] which are quickly 
clarified beneath.  
 
4.1 Extensible Mark-Up Language  
The Extensible Mark-up Language (XML) procedure 
has and recovers information on/from the web. By 
empowering clients to make their own particular 
labels, it permits them to characterize their con-tent 
effectively. In this way, the information and its 
semantic connection boats can be spoken to [7,8]. 
 
4.2 Resource Description Framework  
The Resource Description Framework (RDF) is a 
common language that enables the facility to store 
resources’ information that are available in the World 
Wide Web using their own domain vocabularies 
[5,6]. Three types of elements contented in the RDF: 
resources (entities identified by Uniform Resource 
Identifiers URIs), literals (atomics values like strings 
and numbers), and properties (binary relationships 
identified by URIs) [3]. This is a very effective way 
to represent any kind of data that could be defined on 
the web [5]. 
 
4.3 Web Ontology Language  
The Web Ontology Language (OWL) is considered a 
more complex language with better machine-

interpret- ability than RDF. It precisely identifies the 
resources’ nature and their relationships. To represent 
the Se-mantic Web information, this language uses 
ontology, a shared machine-readable representation 
of formal explicit description of common 
conceptualization and the fundamental key of 
Semantic Web Mining [6,8]. Ontology creators are 
expressing the interest domain which is based on 
classes, and properties (represent atomic distinct 
concepts and rules in other semantic languages 
respectively). As examined by [10], the architecture 
of Semantic Web that is based on the vision of Sir 
Berners-Lee, is divided into seven layers: 1) URI; 2) 
XML, NS, & XML schema; 3) RDF & RDF schema; 
4) the ontology vocabulary; 5) Logic; 6) Proof; and 7) 
Trust. First of all, URI which is in charge of resource 
encoding process and its identification. Next, XML, 
NS, and XML schema layer which is in charge of 1) 
the separation of data content, data structure, and the 
performance format based on linguistic; and 2) 
representing them using a standard format language.  
Furthermore, the layer of RDF and RDF schema 
define the information on World Wide Web and its 
type using a semantic model. More-over, the 
ontology vocabulary layer is concentrated on 
revealing semantics among information by defining 
the knowledge shared and the semantic relations 
within different sorts of information. 
 Logic is the next layer which takes the responsibility 
of providing the foundation of intelligent services 
such as logical reasoning by supplying axioms and 
inference principles. The last two layers are “proof” 
and “trust” which deal with enhancing the security of 
web by using encryption and digital signature 
mechanisms to identify changes in documents. 
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4.4 Semantic Web in the Commercial Domain  
It has been seen by [7] that there has been an argu-
ment about the impediment of applying Semantic 
Web in the business domain and it is confined to the 
educa-tional domain as it were. This case was 
overruled by the a nouncements of trademark 
organizations and the creation of business items and 
applications, for example, Oracle 11 g framework 
which bolster countless tech-nologies including RDF 
and OWL. The new apple ap-plication is named SIRI 
which is a virtual individual assis-tant for various 
general undertakings using the Semantic Web 
administrations 
 
CONCLUSIONS  
 
Semantic Web Mining is a new and fast-developing 
research area combining WebMining And Semantic 
Web. In this Paper a detailed state-of-the-art survey 
of on-going research in Semantic Web Mining has 
been presented. This study analyzes the merging of 
trends from both areas including Using semantic 
structures in the Web to Enrich the results of Web 
Mining and to build the Semantic Web By employing 
the Web Mining techniques. 
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