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Abstract- The Semantic Web opens up new opportunities for
the data mining research. Identification of the current interests
of the user based on the short-term navigational patterns
instead of explicit user information has proved to be one of
the potential sources for prediction of pages which may be of
interest to the user. This would help organizations in various
analyses such as web site improvement. Various techniques
are employed for achieving personalized recommendation. In
this research employs web usage mining techniques for
determining the interest of “similar” users, technique for
classifying and matching an online user based on his browsing
interests. A novel approach for prediction of unvisited pages
has been employed. The complete process for next page
prediction, represented in the architecture broadly consists of
two components: offline component and online component.
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l. INTRODUCTION

Modeling the user web navigation behavior is becoming the
challenging task as the growth of the World Wide Web is
increasing rapidly. There are various types of Web mining in
which web usage mining is of concern, which is used to
discover automatic knowledge mining of user access patterns
from different web servers. Web usage mining is defined as
the extraction of meaningful user patterns from web server
access logs using data mining techniques. Web scraping is the
process of automatically collecting useful information from
we].lt is also referred as web data extraction and extracts
useful information from HTML pages in various ways.

It may be performed as text grapping which was performed
for Unix originally and may use a scripting language known
as Prolog Server Pages(PSP) based on Prolog language where
PSP is embedded in HTML

language for scrapping HTML pages.Web Usage Mining is
the field of web mining which deals with finding the
interesting usage pattern from the logging information. The
logging information is stored in a file known as web log file.
Web log file contains lot of information like IP address, date,
time, web page requested etc. Web log file can be retrieved
from web server, proxy server or client side. This web log
contains lot of information so it is preprocessed before

modeling. The web log file is preprocessed and converted into
the sequence of user web navigation sessions. The web
navigation session is the sequence of web page navigated by a
user during time window. Below figurel shows that general
architecture of recommendation system.

Recommender
e

Fig.1: General architecture of recommendation system.

The user navigation session is finally modeled through a
model. Once the user navigation model is ready, the mining
task can be performed for finding the interesting pattern.
Modeling of web log is the essential task in web usage
mining. The prediction accuracy can be achieved through a
modeling the web log with an accurate model. Markov model
is widely used for modeling the user web navigation sessions.
The traditional Markov model is having its own limitation.
First-order Markov model is less complex but the accuracy is
low because of lack of looking into the depth. As we move to
the second-order Markov model it is accurate as compared to
the first-order Markov model but the coverage of prediction
state is less and the time complexity get increased. There are
wide application areas of the analysis of user web navigation
behavior in web usage mining. The analysis of user web
navigation behavior can help for improving the organization
of the web site and improvement of web performance by pre-
fetching and caching the most probable next web page in
advance.

Web Personalization, Adaptive web sites are some of the
applications of web usage mining. Web usage mining can
provide guidelines for improving ecommerce to handle
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business specific issues like customer attraction, customer
retention, crosses sales, and customer departure.

Web Log

The web log is a registry of web pages accessed by different
users at different times, which can be maintained at the server-
side, client-side or at a proxy server.

e Server Log:

e Client Log:

e Proxy Log:

A. Web Usage Mining:
In recent times, Web Usage Mining has emerged as a popular
approach in providing Web personalization. Web usage
mining is concerned with finding user navigational patterns on
the world wide web by extracting knowledge from web usage
logs (we will refer to them as web logs). The assumption is
that a web user can physically access only one web page at
any given point in time, that represents one item.

The process of Web Usage Mining goes through the following

three phases are.

o  Preprocessing phase: The main task here is to clean up the
web log by removing noisy and irrelevant data. In this
phase also, users are identified and their accessed web
pages are organized sequentially into sessions according
to their access time, and stored in a sequence database.

« Pattern Discovery phase: The core of the mining process
is in this phase. Usually, Sequential Pattern Mining
(SPM) is used against the cleaned web log to mine all the
frequent sequential patterns.

o Recommendation/Prediction phase: Mined
Patterns.

web J
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Fig.2: Phases of Web Usage Mining

Ontology
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Web Usage Mining is the field of web mining which deals

with finding the interesting usage pattern from the logging

information. The logging information is stored in a file known

as web log file. Web log file contains lot of information like

IP address, date, time, web page requested etc.

B. Web Log:

The web log is a registry of web pages accessed by different

users at different times, which can be maintained at the server-

side, client-side or at a proxy server, each having its own

benefits and drawbacks on finding the users' relevant patterns

and navigational sessions.

e Server Log: the server stores data regarding requests
performed by the client, thus data regard generally just
one source. Server Log details are given in Figure 2.
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Fig.3: A Sample of Serer Side Web Log

e Client Log : it is the client itself which sends to a
repository information regarding the user's behavior (can
be implemented by using a remote agent (such as Java
scripts or Java applets) or by modifying the source code
of an existing browser (such as Mosaic or Mozilla) to
enhance its data collection capabilities. );

e Proxy Log: information is stored at the proxy side, thus
Web data regards several Websites, but only users whose
Web clients pass through the proxy.

Il. LITERATURE REVIEW
Due to rapid growth in the number of internet users, the user
perceived latency has become a serious issue for the web
service providers. Researches have been done which combines
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different techniques from multiple domains to overcome this
issue.

To reduce perceivable network latency, researchers focused
on pre-fetching popular documents. The integration of pre-
fetching and caching techniques greatly improves the
performance and also reduces the running time of the
applications by 50%.

Harish Kumar et.al [1] The proposed research work uses
hierarchical clustering technique with modified Levenshtein
distance, Page Rank using access time length, frequency and
higher order Markov model for prediction. Experimental
results prove that the proposed approach for prediction gives
better accuracy over the existing techniques. The proposed
work can be used to prefetch the web pages before they are
actually being requested by the user, this reduces the access
latency.

Omair Shafiq et.al. [2] They have built Semantic FP-Trees
based technique to perform association rule learning on
functional and non-functional characteristics of Web Services.
The process of automated execution of Web Services is
improved in two steps, i.e., (1) we provide semantically
formalized logs that maintain well- structured and formalized
information about past interactions of Services Consumers
and Web Services, (2) we perform an extended association
rule mining on semantically formalized logs to find out any
possible correlations that can used to pre- filter Web Services
and reduce search space during the process of automated
ranking and adaptation of Web Services. We have conducted
comprehensive evaluation to demonstrate the efficiency,
effectiveness and usability of our proposed approach.

Mayank Kalbhor [3] This paper has provided a more current
evaluation and updating of web usage mining “future
prediction of web user access” research available. Developed
and tested our hybrid approach on different available datasets,
and results are compared with markov model.

Lakshmana Phaneendra Maguluri et. al.[4] This paper
proposes a method to reuse the previously computed values
using a hash data structure thus reduce the execution time. To
demonstrate the effectiveness of the proposed method,
experiments were conducted on SWETO ontology. Results
show that the proposed method is more efficient than the other
existing methods. This paper proposed a new technique for
defming the context more efficiently at different levels viz. at
schema level, at instance level and at relationship level. Using
this user can access more relevant associations. Additionally
this paper proposed another technique to reuse the previously
computed values which reduced the total execution time.
Priyanka Bhart [10] In this paper users browsing behavior is
firstly preprocessed using hierarchical clustering then
prediction is done in two phases. In first phase category
prediction is done using Markov model then in second phase
page prediction is done.
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1. IMPORTANCE OF STUDY

Identification of the current interests of the user based on the
short-term navigational patterns instead of explicit user
information has proved to be one of the potential sources for
prediction of pages which may be of interest to the user. This
would help organizations in various analyses such as web site
improvement. Various techniques are employed for achieving
personalized recommendation. In this research employs web
usage mining techniques for determining the interest of
“similar” users, technique for classifying and matching an
online user based on his browsing interests. A novel approach
for prediction of unvisited pages has been employed. The
complete process for next page prediction, represented in the
architecture broadly consists of two components: offline
component and online component.

The offline component involves Data Pre-processing, Pattern
Discovery and Pattern Analysis. The outcome of the offline
component is the derivation of aggregate usage profiles using
web usage mining techniques. The online component is
responsible for matching the current user’s profile to the
aggregate usage profiles. The scope of this work is to match
an online user’s navigational activity with the aggregate usage
profiles obtained through mining tasks and provide suitable
page next page prediction which may be of interest to the user.

The recommendation process is an online phase and consists
of two sub-phases:

e matching profile

e recommendation

V. RESEARCH OBJECTIVES AND
PROBLEMS

Objectives are:-

e To examine semantic association rules using Apriori
algorithm and k™ Markov model.

e To design Apriori algorithm for association rules.

e To implement ki Markov model using JDK and Netbean
tools.

e To analyze pattern discovery on social mining.

e To predict memory problem in FP tree by using Apriori.

Problems in existing systems are:

e Do Not provide a way for predicting future user access
pattern

e  Current sequential pattern mining techniques suffer from
a number of drawbacks, some of which include:

e The sequence data base is scanned on nearly every pass of
the algorithm

e A large data structure has to be maintained in memory all
the time.

e  Support counting has to be maintained at all times during
mining, which adds to the memory size required.
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e Disadvantages of FP-Growth
e FP-Tree may not fit in memory
e FP-Tree is expensive to build

V. METHODOLOGY
In the proposed work, the research emphasis on the following
points:
e Literature Survey: In depth analysis of existing work and
their results.
e  For Experimental and modelling some tool/library will be
use like NetBeans,JfreeChart Library,Weblog file.

The Data will be analyzed and the results will be presented.

VI. PROPOSED WORK

We will propose generic framework that integrates semantic
information into all phases of web usage mining. Semantic
information can be integrated into the pattern discovery phase,
such that a semantic distance matrix will use in the adopted
sequential pattern mining algorithm to prune the search space
and partially relieve the algorithm from support counting. we
will build A 1st-order Markov model during the mining
process and enrich with semantic information, to be use for
subsequently page request prediction, as a solution to
ambiguous predictions problem and providing an informe
lower order Markov model without the need for complex
higher order Markov models.

Dataset

Web Server Log

~

1.1 Cleaning
1.2 Remove missing values

|

[ 2. Pattern Discovery B

[ 1. Preprocessing

J

2.1 Apriori Algorithm
2.2 To find Pattern

!

. Hecommandaton

3.1 K" Markov Model
3.2 To Predict Pattern

|
v

Semantic Inforamation

Fig.4: processing step of the proposed system

J

The processing steps of the system have three main phases.
Preprocessing is performed in the first phase. The second
phase is clustering web sessions using K-means clustering. In
the final phase, Markov model is used to predict next page
access based on resulting web sessions. The popularity and
similarity-based page rank algorithm is used to decide the
most relevant answer if the ambiguous result is found in
Markov model prediction. The input of the proposed system is
a web log file. A web log is a file to which the web server
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writes information each time a user requests a resource from
that particular site

1. Begin
a. Data Preprocessing is carried
out on the input web log file
b. Find Pattern using FP Tree
Algorithm
¢. Build a k-Markov model
d. For Markov model
i. states where the
result is not clear

e. EndFor
2. End
3. Prediction:
4. Begin
5. For each coming session
a. Use Markov model to make
prediction
i. Ifthe predictions are
made with the
ambiguous result
ii. Use page rank
algorithm to make a
prediction
iii. EndIf
6. EndFor
7. End

The proposed system focuses on the improvements of
predicting web page access. The process is as:

Data Pre-processing and Usage Mining

Pattern Discovery

Pattern Analysis

Recommendation Process

Experimental Design

Results

Recommendations

VII. EXPERIMENTAL RESULTS

L
Screen Shot 1: Basic Structure
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All the experiments performed on system Intel B 960
processor,4GB RAM Windows XP Professional OS.
Programs coded on .Net Framework with sql server as
database.
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In Experiment we used web server’s log file. In this file
contain information is describe in figure 1. Log file Size 7TMB
approximately. The ontology model of the domain includes
the concepts Laptop (prize,model,company,screensize).

VIIl.  CONCLUSION

Web usage mining model is kind of mining to server logs.
Web usage mining used for the improvement of improving the
requirement of the system performance, the customers relation
and realizing enhancing the usability of the website design.
The main goal of the proposed system is to identify semantic
association rules using Apriori algorithm and k™ Markov
model & analyze pattern discovery on social mining.
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