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Abstract— In today’s world websites are commonly used in almost every walk of life. The use of websites has
certainly brought a huge exchange of important data via the websites, where websites being the platform for
such exorbitant information exchange. Being a bridge for such a change there needs to be an inherent
requirement to make the websites highly efficient and hence strengthening their performance. An attempt is
made in this direction to improve the websites efficiency by following a mathematical model which treats the
website as a graph and resolves its complexity assuming it as a graph optimization problem. Treating website
as a graph has its own advantage as it enables us to handle the complex links present in a website in an
efficient manner.
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I.  INTRODUCTION

Use of websites has become a part of life, today. From paying ones monthly expenses to buying products of
desire or choice, whatever it is today can be attained through the websites. Websites are not only easy to work
with but are a great platform to view all the information that we may want for different purposes. We can safely
assume that in present day world the websites are the most favored and fairly convenient means of information
exchange. WWW (World Wide Web) has certainly brought the world closer and has hence connected the lives
of humans throughout the world. As we have learnt so far about the websites that they serve as a virtual bridge
which has brought the most distant of the places on the earth closer to one another. This is the biggest revolution
that has literally captured the imagination of the whole world. This is the advantage of having the information
technology take the centre stage in the global perspective.
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But the medium that we trust today more than a fellow human, if this medium of information exchange becomes
a bit dodgy then there are serious repercussions on the productivity in general. Not only that the human life may
be affected by it to a great extent. It is such an imperative need today, that it is necessary to have websites of the
highest performance. This research is directed in a way, which leads to the destination of achieving the
enhanced results that the users of the website anticipate.

This method of improving the web navigation within a website is one of its kind, as it has been based on a
mathematical foundation. We have applied the concepts of graph optimization on the websites which are
assumed to be graph to carry out the link optimization work. This method which is eccentric in its kind
combines the concepts of web usage mining along with the mathematical model. So web usage mining plays a
vitally integral role in fetching the activity data as and when required from the web server. The goal is to
achieve an augmented standard of website for which the following work has been carried out.

Il. RELATED WORK
As explained by Bamshad Mobasher[1] his work presents an overview of Web personalization process viewed
as an application of data mining requiring support for all the phases of a typical data mining cycle. These phases
include data collection and pre-processing, pattern discovery and evaluation, and finally applying the discovered
knowledge in real-time to mediate between the user and the Web. This view of the personalization process
provides added flexibility in leveraging multiple data sources and in effectively using the discovered models in
an automatic personalization system.

Also with regards to the work done by Wen-long LIN et.al.[2] the work presents a novel website structure
optimization model for more effective web navigation. First, web page group with low access efficiency is
discovered by its support and its topology average distance; Then a measure degree, website topology interest,
which can overall indicate the website access efficiency is proposed as guidance rule to optimize the website
hyperlink structure; Finally, user’s navigation are facilitated by optimizing website linkage structure that
reduces the number of steps to locate their target web pages. Experiments result on a distance education website
show that our approach is efficient and practical for adaptive website. Other than this the work done by Asem
Omari et.al. [3] explains that the success of a commercial company depends greatly on the success of its
website. A successful website is the well-designed website. The website is well-designed from the user’s point
of view if it contains services that satisfy user’s needs, if the user navigation is simplified, and if he can reach
his target page in a short time without the need to make any search or to guess where his target page could be
found. On the other hand, from the website’s owner’s point of view, a website is well-designed if it participates
in increasing the company’s overall profit, if it increases the user’s trust in the company and its products, and
participates in making promotions for the company. Therefore, it is important to have a well designed website.

Apart from these methods another explained by lzzat Alsmadi et.al [4] describes evaluation of website
characteristics can take several methods. Some of those methods depend on users while others depend on the
websites themselves. There are many software tools and related websites that measure websites attributes such
as vulnerability, performance, navigability, structure, etc. His work focuses on studying website structural and
related metrics that can be used as indicators of the complexity of the websites. Websites structural metrics can
be also used to predict maintainability requirements. Examples of some structural metrics evaluated in his study
include: size, complexity, and speed of page loading. These are the few methods that have inspired us in a way
to take forward our research in a specific direction .The knowledge that these methods imparted has certainly
been crucial to us in formulating a completely different way of approach.
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IHl. METHODOLOGY
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Fig.1. Diagrammatic representation of the system

With regards to the approach that we follow to achieve the required implementation we focus on various
activities. Starting with the first, we want to have a website as an object for experimentation. As it is not
available we first develop a basic news website using java netbeans (jsp,swing,servlet). Once this is done we use
MySQL to establish our database. Since we host our own website we use the apache tomcat anopen
source web-server and servlet container developed by the Apache Software Foundation (ASF). Tomcat
implements the Java Servlet and the Java Server Pages (JSP) specifications from Sun Microsystems, and
provides a "pure Java" HTTP web server environment for Java code to run in. In the simplest configuration
Tomcat runs in a single operating system process. The process runs a Java virtual machine (JVM). Every single
HTTP request from a browser to Tomcat is processed in the Tomcat process in a separate of thread.

Secondly we use the mathematical programming model. This is done to solve the complexities of the links that
are already present within the website. These links are the old links i.e. they are developed by the web
application developer without any emphasis on navigational efficiency of the website. The website with its
original link structure is assumed as a graph. Since this website embodies more than a few navigational issues
we assume it as a graph optimization problem. Our approach to tackle this link complexity is by addressing the
problem by mathematical solution. We do the programming in java netbeans IDE to attack on the problem
directly. We use the matrix method to solve the graph optimization problem. We organize the links that are
being used within the matrix and then address each link relation.

Our system fetches the web usage data from the web-server. Not only that it also calculates the links priority
depending upon users choice for each and every link. This we call as the out-degree of a link. Depending upon
the out-degree of links we can personalize the links present in the website. Apart from that our system also has a
mini session based link analysis. Mini session module calculates in seconds the amount of time the user was on
a particular link. After that we apply the changes on the old links. We inform the user to refresh his websites
page to apply the made changes. Once that is done we can identify the personalized links and also the
navigational efficiency improved to a certain extent.
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IV. IMPLEMENTATION

Illustrating a website as a graph

Since node D is
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the other nodes it
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page(link) for the
website that is
represented by the
adjoining graph.

All the circles are the nodes and the lines connecting them are the edges.

Fig. 2. Diagram representing a website as a graph

Above diagram represents a website as a graph. Based on the mathematical concept of graphs we solve the
complexities of the links present in the website. In this method we treat the website as a graph and its connecting
links as the edges of the graph. Apart from that the graph that represents the website is in itself an embodiment
of complexities of internal links. This graph needs to be treated in a mathematical sense.

To begin with we have created a simple news website which comprises of few links. We as users of the website
then have to use the website by clicking on the links of interest.
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As we click on the links the web server gets notified and saves the web usage in its database, which we may
require at a later stage.

Link Navigation System

Choose Data Set:  [jdbcmysglilocalhost 3306/do_nevigation |

’eb Page Link Notation

maths - inews - 1570
biclogy - maths - 2326
football - biology - 2039
home - football - 44738
inews - home - 16072
space - inews - 2582
maths - space - 2225
biology - maths - 1580
maths - biology - 3716
chemistry - maths - 2658
biology - chemistry - 1756
cricket - biology - 1812

D

-

After that we program for a method that works around in solving the graph for its complexity.

] Connection Matrix o’ g

Connection Matrix Out Degree
home | inews | space | physis | maths | biclogy | football |bollywo..| rugbii | mrki nhem\s\ﬂ cricket joif _|business| robots | fashion hnme—>i
1 1 1 O P Y inews—=
home |1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 — space->4
news |1 1 1 0 0 1 0 0 0 o 0 0 0 0 0 0 physis—-4
maths—>5
space |1 1 0 0 0 0 il 0 0 0 0 0 1 0 0 0 biology—=3
_ football-=3
physis |0 1 1 o 1 l 0 0 0 0 0 o 0 0 0 0 = bollpwood—+1
maths |0 1 1 1 0 1 0 0 0 1 0 0 0 0 0 0 fugbii-=2
mrit-+3
biology (0 o 0 1 1 0 0 0 0 o 1 0 0 0 o 0 chemist>3
foal 0 o0 p | 1 o b Pk ' R e
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bollywo...0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 business—=1
robots—>1
ugbii |0 0 0 0 0 0 o 1 0 o 0 1 0 0 0 0 fashion—>1
mrkt 0 0 0 o 0 0 0 0 1 0 0 o 1 1 0 0 I
‘ Connection Matrix || Candidate Links H Relevant Candidate Links H Out Degree H Generate New Link |
‘ Browsing Vs Searching ‘ ‘ Performance Analysis ‘

We then generate a connection matrix that holds the connectivity information of the various links that have been
frequently used by the user. Once the connection matrix is resolved then we find the candidate links. Candidate
links are all the links that are presently under the purview. Then once we get the list generated for such
candidate links then we are interested in getting the relevant candidate links. The relevant candidate links are the
links that we are interested in. Out degree is an aspect that will enable us to better search the relevant candidate
links. Out degree is nothing but the number or the count that we maintain for every click that a relevant link gets
from the user. From all the above activity we gather the information regarding the links that are present. Based
upon this information we can find the mini session based report for a relevant link.
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CALCULATING MINISESSION

Link Navigation System
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generate new link

After this we generate a mini session based analysis of the links i.e. depending upon the time spent on a
particular link by the user. Finally we apply all these to generate a set of efficient links that incorporate all the
changes that we have made thus far. All the changes are applied on the same old links as we do not intend to
disturb the old link structure of the website. So after applying changes on the old links we get renewed links that
are comparatively shorter, but more efficient. Hence we improve the navigation of websites intra links.

V. EVALUATION

As we implement all the different internal working modules of our system we get an affirmative response from
the respective processes. To begin with when we host our website it successfully gets loaded ,apart from that all
the links open as per our expectation .With regards to the connection between the website and the web server we
do get a good synchronization as the database records the user activity. Similarly when we use our system to
mine the database to fetch the required data it responds efficiently. When we use the other operations present in
the system the processes beginning from connection matrix generation to the performance analysis work as per
expectation and help in generating an efficient result. We can safely ascertain that both web usage mining and
intra-web navigation is implemented together successfully. Also personalization of the links is done
appropriately.
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The game of cricket has a known history spanning from the 16th century to the present day. with
international matches played since 1844, zlthough the official history of international Test cricket
began in 1877. During this time, the game developed from its origins in England into a game which is
now played professionally in most of the Commonwealth of Nation

origin

No one knows when or where cricket began but there is a2 body of evidence. much of it circumstantial
that strongly sugsests the zame was devised during Saxon or Norman times by children living in the
Weald, an area of dense woodlands and clearings in south-east England thatlies across Kent and Sussex.

It is generally believed that cricket survived as 2 children's zame for many zenerations before it was
increasingly taken up by adults around the beginning of the 17th century. Possibly cricketwas derived
from bowls, assuming bowls is the older sport, by the intervention of 2 batsman trying to stop the ball
from reaching its target by hitting it away. Flaying on sheep-grazed land or in clearings, the original
implements may have been 2 matted lump of sheep?s wool (or even z stone or 2 small lump of wood) as
the ball; 2 stick or a crock or another farm tool as the bat; and = stool ora tree stump or agate (es. 2
wicket gate) as the wicket

derivation of the name of "cricket”

A number of words are thought to be possible scurces for the term “cricket”. In the earliest known
reference to the sport in 1598 (see below). it is called creckett. The name may have been derived from
the Middle Dutch krick(-€). meaning a stick; or the Old English cricc or cryce meaning a crutch or staff.
Another possible source is the Middle Dutch word krickstoel. meaning z long low stool used for
kneeling in church and which resembled the long low wicket with two stumps used in early cricket.

According to Heiner Gillmeister, a European language expert of Bonn University, “cricket” derives from
the Middle Dutch met de (krik ket)sen (ie. “with the stick chase”). which also suggests a2 Dutch
connection in the game's origin. Itis more likely that the terminclogy of cricket was based on wordsin
use in south east England at the time and, given trade connections with the County of Flanders,

Fig.3. Website links before personalization

@ NewsWatch

HOME

MATHEMATICS

INDIAN NEWS

SPACE RESEARCH

PHYSICS

CRICKET

MARKET

E10LOCY

CHEMISTRY

FOOTEALL

RUCEIL

ASTROLOCY

EOLLYWOOD

HOLLYWOOD

FASHION

BUSINESS

ROBOTICS

top stories-news watch

elections 2014:rs 331 cr cash, 225 lakh litre liquor, 1.85 lakh kg drugs seized
Andhra Pradesh tops the list of the highest cash recovery at Rs 153 crore, while Funjab tops the drug
list with 1.39 lakh kg of it.

paid news: ashok chavan summoned by ec, faces disqualification
Ashok Chavan is accused of running paid news in newspapers during the 2009 Mzharashtra Assembly
polls.

bjp upbeat as surveys show modi wave, congress says wait formay 16
The BJF has in fact said that the exit polls are still underestimating it and that it expects to get more than
300 seats.

ipl-7 ios: defending champi bai hanging by a thread
The race to the playoffs enters its final lap today with each team having played nine matches and lefc

Fig.4. Website links after personalization
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V1. CONCLUSIONS

To improve the navigational effectiveness of a website while minimizing changes to its original structure, is our
central objective. Our system is particularly appropriate for informational websites whose contents are relatively
stable over time. It improves a website rather than reorganizes it and hence is suitable for website link
improvement. Personalization of website links is also successfully achieved by our system. Such a system which
combines both the ideas that of the web structure improvement and web usage mining surely improves the user
navigation.
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