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Abstract

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. 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 to improve the performance of the
servers, caching is used where the frequently
accessed pages are stored in proxy server caches.
Pre-fetching of web pages is the new research area
which when used with caching greatly increases the
performance. In this paper, a better algorithm for
predicting the web pages is proposed. Clustering of
web users according to their location using
clustering is done and then each cluster is mined
using FP-Growth algorithm to find the association
rules and predict the pages to be pre- fetched for
storing in cache.

Keywords: Web Usage Mining, Semantic Web,
Domain, Sequential Pattern Mining, Recommender
Systems, and Markov Model, Prediction, web log.

1. INTRODUCTION

1.1 Web Usage Mining:
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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 .

e 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.

e 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.

¢ Recommendation/Prediction phase: Mined
patterns

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 pagerequested etc

1.2 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
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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.ServerLog
details are given in Fig 1.

e C(Client Log : it is the client itself which sends
to a repository information regarding the
user's behaviour (can be implemented by
using a remote agent (such as Javascripts 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
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1.3 Domain Knowledge:

The Pattern association or relationship among all
this data can provided information.Inforamation can
be converted into knowledge about historical patterns
and future.Domain Knowledge consist of information
about the data that is already available either through
some other discovery or form a domain
expert.Domain knowledge classify into three classes
are Hierarchical Generalization Tree(HG
Tree),Attribute Relationship Rule(AR-Rule) and
Environment Based Constraints (EBC).

1.4 Ontology:

Popular definition of “ontology is the specification of

pass through the proxy. Conceptualization”. Ontology compartmentalizes the
variahle needed for <ome cet of comnutations and
LogFilename RowNumber date fime s-stename  s-computema s-p comethod  csustem  csuquey  sport  cdp csyersion
CUserslA... 180 05112072 .. DUDTA2000... WASVCTTI.. MLXLAPP2S 172162167 POST  MsbPages. comenii=.. 443 | 1856220 HTTPAT =
C\UserslA. 181 Qa/T12012... 0100772000 WASVCTT1.. MLXLAPP2S 172162767 POST ~ MebPages.. contenid=. 443 | /12596222 |HTTP/1
Clsersih. 182 Q1112012 OU012000... W3SVCTTT... MLXLAPPZS 172162767 POST  MshPages.. conentic=.. 443 | 12556222 HTTPI1
CUsersid... 183 QoT1i2012... ONO12000... W3SVCTTT... MLXLAPPZS 172162767 POST  Mpartner Qu... trueClienty:.. 443 | 12525222 HTTPI1
CUsersiA... 189 QoT112012.. 01012000 .. W3SVCTTT... MLXLAPP2S 172162167 GET WebPages.. key=0d1efd. 43 152522 |HTTPI
ClUsersid. 184 QOT1I2012.. 01012000 .. W3SVCTTT... MLXLAPPZS 172162167 GET Webpages/.. GUD=/d31.. 43 | |152522.. |HTTRIT
CUserslA.. 186 GorTui2012... 00772000 W3SVCTT.. MLXLAPP2S 172162767 HEAD  Imotor-msu.. tueClent:.. 443 | 2367.2531.. |HTTP/1.T
CUsersA.. 187 GorT1i2072... 0100772000 WASVCTT1... MLXILAPP2S 167 GET [Contentio... eventD=tes.. 443 | 2357755 |HTTP/1T
CUserstA.. 189 Qa/T12012... 0100772000 WASVCTT1.. MLXLAPP2S 172162767 POST  MebPages.. key=Bdlefd. 443 | /12526022 HTTPI1
CUsersid... 188 QO1112012.. 01012000 .. W3SVCTTT... MLXLAPPZS 172162167 GET [Contentio... M3 12556222, HTTPILT
CUsersid... 180 QOT112012.. 01012000 .. W3SVCTTT... MLXLAPPZS 1721627167 GET WebPages.. trueClent:.. 443 12525222 |HTTPIT
CUsersih.. 191 QoT112012.. 01012000 .. W3SVCTTT... MLXLAPP2S 172162167 GET [akamalur... M3 12556222 HTTPILT
Clsersih. 192 QOT1I2012.. 01012000 .. W3SVCTTT... MLXLAPPZS 172162167 GET [akamalsur... M3 TIATAS. HTTRIT
CUserslA.. 183 GarTIi2012... 010012000 W3SVCTT1... MLXLAPP2S 172162167 GET [Contentio... eventD-tes.. 443 | 2357755 |HTTP/T
CUserslA.. 134 GorT1i2072... 010072000 W3SVC171... MLXILAPP2S 172162167 GET WebPages.. TSM Hdd.. 443 12626222, [HTTPILT |7

Paper ID: 2022/IJRRETAS/5/2022/45713



International Journal for Rapid Research in Engineering Technology & Applied Science

Domain Ontology is a representation by a set of
concepts C within the domain and the relations R
among them .For example the set C contains Product,
Purchase, Supplier, and Warehouse as some of the
concepts of the domain ontologyconsidered in our
Model.

2. RELATED WORK

Sneha Y.S at al in this paper has used OWL
technology to add semantics to the existing
navigational paths. This research they present a
framework for integrating semantic information
along with the navigational patterns. This research
evaluated the framework and it illustrates promising
results in terms of quality recommendation of
products.

Amit Bose et al, proposed a framework for
personalization combining usage information and
domain knowledge based on ideas from
bioinformatics and information retrieval. Unlike our
model, these works do not integrate the domain
knowledge of the Web application in all phases of
Web usage Mining.

J Vellingiri in at alExamination of user actions in
communication with web site can offer insights
causing to customization and personalization of a
user’s web practice. As a consequence of this, web
usage mining is of extreme attention for e-marketing
and ecommerce professionals. Web usage mining
involves of three phases, namely, preprocessing,
pattern discovery and pattern analysis. There are
different techniques available for web usage mining
with its own advantages and disadvantages. This
paper provides some discussion about some of the

techniques available for web usage mining.
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The studies presented in , extracted domain level
objects from user sessions and created a user profile
for each user by aggregating these objects according
to their weights and a merge function. It is assumed
that there already exists a domain level ontology for
the Website and merge functions have already been
defined on every attribute of objects.

Seidenbergdeveloped a methodology for extraction of
related concepts from GALEN based on one or more
classes given as input by the user Pirolli and Pitkow’s
research in in addition to Sarukkai in lead to the use
of higher order Markov models for link preiction.
The order of a Markov model corresponds to the
number of prior events used in predicting a future
event.So, a k™-order Markov model predicts the
probability of the next event by looking at the past k
events.

3. PROPOSED SYSTEM

We propose the use of domain ontology, and its
integration in a complete web usage mining system,
targeting web recommendation and web usage
mining. Proposed architecture is

Proposed architecture divides into three phases:

In the first phase is preprocessor, a clean server-side
web log is provided for preprocessing. This log
contains all information about server. Web log
maintain all the incoming request by users page
views and items pi in the web log are mapped to
their ontology concepts turning the web log into a
sequence database D of semantic thus enriching the
web log with semantic information.

The second phase of proposed architecture is Pattern
Discovery. The rich sequence database D, is fed into
this process. We proposed two Algorithms S_P_M
and Join_Apriori for sequence data base in which the
semantic information from the preprocessor phase is
used to prune candidate sequence and sequence less
than supporting count.These proposed algorithms
show , with experimental results, that laptop base



International Journal for Rapid Research in Engineering Technology & Applied Science

domain ontology used in the web uses mining core of
any algorithm S_P_M, and it improved its
effectiveness and  performance ,  without
compromising the quality of the frequent patterns
under few conditions.

Third phase of proposed architecture that uses them
to generate semantics association rules and n top
recommendations. This phase includes techniques
that allow further reporting and filtering of results.
these results of this phase represents them as a set of
recommended items, to be used in web site
restructuring or marketing campaigns or to the active
user, or as decision making recommendationsto the
administrator.

4. SEQUENTIAL PATTERN MINING

A proposed algorithm S_P_M , a variation of Apriori
algorithm, improved by semantic information for
generating frequent sequences and Join_Apriori()
for generate candidate is described. S_ P M
generates. A proposed Algorithm S_P_M taken
inputs are sequence database
(SQ_Database),Sequence matrix  Mat[ ][ ] and
minimum support and out in form of frequent
sequences for rich semantic.Algorithm: S_P_M
(SQ_Database, Mat[ ][ ], _, support) is shown in
figure 3.

Algorithm:Join_ Apriori (S.;, Mat[ ][ ], )

M1=@

for all P,Q _ Sk-1

with P = {il,i2,....ik-2, ik-1}

and Q = {il,i2,.....ik-2, i’k-1}

and D (ik-1,i’k-1) _ _ /* D(ik-1, i’k-1) :defines the semantic
distance between ik-,i’k-1 */

/* _: Maximum Semantic Distance -Maximum allowed
semantic distance between any

two semantic objects. _ is a user defined value and can be
determined as specified in [18]. D(ik-1 , i’k-1) is derived
from M */

M = {il, i2,.....ik-1,1’k-1}

Mk_MkU{M }
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Fig 3: Algorithm: S_P_M (SQ_Database, Mat[ 1[ ], _,
support)

Algorithm:Join_ Apriori (Lx.;, Mat[ ][ ], _)
Cl1=0

for all P,Q _ Lk-1

with P = {il,i2,....ik-2, ik-1}

and Q = {il,i2,.....ik-2, i’k-1}

and D (ik-1,i’k-1) _ _/* D(ik-1, i’k-1)

:defines the semantic distance between ik-,i’k-1 */
D(ik-1, i’k-1) is derived from M */

c={il, i2,.....ik-1,i’k-1}

Ck_CkU{c}

return Ck.

Fig 4: Algorithm: Apriori (Ly.;, Mat[ ][], )

Another Proposed algorithm is Join_Apriori which
take two input candidate set and calculate sequence
matrix and distance of two objects. Algorithm:
Apriori (Lk-1, Mat[ ][ ], _) is shown in figure 4.

5. NEXT PAGE REQUEST PREDICTION

The integration of semantic information directly in the
transition probability matrix of lower order Markov
models, was presented as a solution to this tradeoff
problem . This integration also solves the problem of
contradicting prediction. , we propose to use semantic
information as a criteria for pruning states in higher
order (where k > 2) Selective Markov models , and
compare the accuracy and model size of this idea with
semantic-rich markov models and with traditional
Markov models.
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Markov Model as a proposed solution to proved
semantically meaningful and accurate predictions
without using complicated all K"order.The semantic
distance matrix Weight Matrix W and Transition
Matrix P is directly used in markov model

6. EXPERIMENTAL RESULTS:

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

In Experiment we used web server’s log file. In this
file contain information is describe in figure 1. Log
file Size 7MB approximately. The ontology model of
the domain includes the concepts Laptop
(prize,model,company,screensize).

The Algorithm S_P_M was run with Support
count(Minimum) = 0.01 and Semantic
Distance(Maximum) =10.

Table 1.1 No. hits by particular host

www.icicilmbard hits 8685 which is maximum hits
and minimum hits 6 on host
www.icicilmbard.download.akamai.course

Jcircket

Host URL Hits
www.icicilombard 603
172.168.10.170 34
www.gmail.com 5649
www.cricinfo.com/circket 2340

Above table 1.1 shows that how many time particular
host is access by users. For example
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Fig 5: Top Client on the bases of Request

We used two servers 172.16.2.167 and
172.16.10.167.Load of each server is show in Fig5.
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Fig 6.Top URL of Website

7. 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. In this
paper we suggest offline recommender system using
markov mode for next page prediction. We proposed
new framework that integrates semantic information
into all the phases of web usage mining. second
phase pattern discovery phase that calculate semantic
distance matrix and pattern mining algorithm to
prune and support counting. Semantic annotation in
information extraction on web in a better and
efficient way.. We build A 1st-order Markov model
during the mining process and enrich with semantic
information, to be used for subsequently page request
prediction, as a solution to ambiguous predictions
problem and providing an informed lower order
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Markov model without the need for complex hybrid
order Markov models.

In Future work can be
e Enhanced to live log analysis as currently
this analysis is of off line analysis.
e Also it can be further enhanced to greater
performance if we use parallel tasking or

multi threading concept in programming.
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