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ABSTRACT

Locating a useful information in website has begir@blem and designing well-structured websitefatilitate
effective user navigation has long been a big ehgk. This paper provides suggestions to improee navigation by
performing minimum changes to website link strueturSince the users view could be disoriented dueotnplete
restructure and radical changes in the website.pfbgosed approach consists of two steps viz. pogssing and website
reorganization, which is based on mathematical namgning model. User access pattern and websitestinicture were

considered to enhance the link structure whichlredeffective user navigation in a website.
KEYWORDS: Website Design, User Navigation, Web Mining and hatatical Programming
INTRODUCTION

The free-for-all Internet has led towards a maspivelication of information. The Web nowadays se¢mserve
as a worldwide free library. This jumbled naturetef WWW is mirrored in the structure of websitesking it essentially
messy. Most Web structures are large and compticatel users often miss the goal of their targeteoeive ambiguous

results when they try to navigate through them.

A primary cause of poor website design is thatwled developer’s understanding of how a website Ishba
structured can be considerably different from thofsthe users. Such differences result in casegsedngers cannot easily
locate the desired information in a website. Thisbfem is difficult to avoid because when creatagvebsite, web
developers may not have a clear understanding efsupreferences and can only organize pages basdteir own
judgments. However, the measure of website effeaigs should be the satisfaction of the usersrrétha that of the
developers. Thus, Web pages should be organizadsay that generally matches the user's model of pages should

be organized. There are two approaches to reorgyimez

Website structure one is personalization and theerots transformation. In personalization the dtre is
changed according to individual's interest. But ttensformation approach tends to make change f@mnaral group of

users.

This paper is concerned with transformation appreacTransformation approach referred as to mat#ysite
structure to ease the navigation for all users. [Mkeature considering transformations approaamasnly focuses on

developing methods to completely reorganize thedinucture of a website.
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Our model is suitable for those websites whoseertdatare not changing as per user requirement & wihin
the websites are static. For examples companieijtats, universities, banks, tourist websites. presented model may
not be appropriate for websites that contents dymaages and volatile contents. This is becauslyiramic web pages
access patterns changes frequently, therefore #idog data is not used to improve the web sitecsira. In this we
perform various tests on a data set collected feoreal website. The result proves that our modeliogrove the site
structure with minimum changes. In this paper, wel@e the problem of improving user navigation amvebsite with
minimal changes to the current structure then weutste the out-degree as an objective functiorteand of fixed
constraints. This allows a page to have more lthks the out-degree threshold if the cost is reasierand hence offers a

good balance between minimizing changes to a websid reducing information overload to users.
RELATED WORK

Web transformation, involves changing the struciofr&a website to facilitate the navigation for agka set of
users instead of personalizing pages for individusdrs. [1] Describe an approach to reorganize pagdes so as to
provide users with their desired information in &velicks. However, this approach considers onbalastructures in a
website rather than the site as a whole, so thestrewture may not be necessarily optimal. [2] Begpa heuristic method
based on simulated annealing to re-link web pagesprove navigability. This method makes use @f #lygregate user
preference data and can be used to improve thestmkture in websites for both wired and wireldssices. However,
this approach does not yield optimal solutions talas relatively a long time (10 to 15 hours) ta mven fora small
website. [3] Develops integer programming modelsetirganize a website based on the cohesion betpaggas to reduce
information overload and search depth for usersaddition, a two-stage heuristic involving two igée programming
models is developed to reduce the computation thhasvever, this heuristic still requires very longngputation times to
solve for the optimal solution, especially when thebsite contains many links. Besides, the modedsewested on
randomly generated websites only, so its appligghiln real websites remains questionable. To westhe efficiency
problem in [4] propose an ant colony system toganize website structures. Although their appraaahown to provide
solutions in a relatively short computation timke tsizes of the synthetic websites and real welbsgted in are still

relatively small, posing questions on its scalaptid large-sized websites.

In this paper, a Web Enhancement Model is proposeathprove user traversal path in a website wittkinma
fewer changes to its structure. The presented medated for enhancing the web site structure amdbe applied for
small as well as large websites. The presented nwdealable according to the requirement of webetbpers and it is

well suited for website maintenance.
PROPOSED SYSTEM

The system first extracts website link structuanfrthe website created by the author and gendraté/eighted
Directed Graph Model for the website. It then estisauser access pattern information from user wgb 1o describe user
preference and navigation convenience. Based anagsess pattern extracted and website link strecthe system can
evaluate website link structure and give suggestfonimprovement using the mathematical progranmmagiel. Authors
will make adaptation according to the system'’s sstjgns to the website structure for better usacsess of the web

pages in the site.
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Figure 1: Block Diagram of the System

Figure 2: The Directed Graph of a Website

First websitestructure is converttinto directed graph as in above figure 1 and dghégph can be solved to get the
optimum solution. We convert our website as graptinuizationproblem in which nodes represents web pages an
line between two nodes represents Links which cctsrtgvo different we pages.

nl n2 n3 n4 ns né
a1 [0 0 0 1 1 0
n2 |1 O O 1 1 1
n3 |1 1 0 0 0 0O
n4d |1 1 1 0O 1 O
ny |1 1 1 1 0 1
n6 lp 1 1 1 0 o

Figure 3: The Connectivity Matrix

A matrix is generated for the graph which givesittiermation of connectivity of a wisite. Value 1 indicates the
connection between the row node and the column aadeghe summation of the value in a row givesaii-degree of a

node.

Second to analyze the interaction between users amebsite, the log files must be broken up inter sessions.
A session may include one or more target pagesuser may visit several targets during a singésiea. Since the met
used in our analysis is the number of paths traets find one target, the term mini session isluserefer to ¢group of
pages visited by a user for only one target. Tlausession may contain one or more mini sessiortd) e which
comprises a set of paths traversed to reach tgettarhe pag-stay timeout heuristic is used to demarcate missis@s.
Specificdly, to identify whether a page is the target pagesvaluating the time spent on that page is gréhsm a timeou
threshold.Then the proposed model inputs preprocessed dama Web log files and web site structure, and ot
produced is a modifiediebsite structure. The presented model includesixnapresentation of a graph, user’s sess
mini session. Selection of candidate link, releveanididate link determined and suggestion for nicatibn in website

structure is given.
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Figure 4: Detailed Architecture of System

The presented model improve the web site struatitidout modifying whole structure, it only reorgaes the
web pages such way that user get targeted page weith few clicks. Modified web structure providestter user

navigation on a website.
MATHEMATICAL PROGRAMNG MODEL

The problem of improving the user navigation onebsgite while minimizing the changes to its currgmnticture

can then be formulated as the mathematical prograghymodel below:
YapesXij[1 = Aj(1= )]+ m Tien, v;

The objective function minimizes the cost needeiinporove the website structure, where the costistmef two
components: 1) the number of new links to be eistaddl (the first summation), and 2) the penaltiepages containing

excessive links, i.e., more links than the out-deghreshold (§; in the improved structure (the second summation)
C,fr = Z(i,j)eE afjkr.xi]-;r = 1,2, ...... ,Lp(k,S)
k=1,2,3...Lm(syS € TR

The above equation is the first constrain its vatuif in mini session S, a link fronf{'page in K path to the

target is selected; O otherwis®, is a variable which will be set to 1 onlydﬂkrzlandxijzl,for some i, E.
Xij - represents 1 if the link from page i to j sedeltotherwise 0.
m - Represents multipliers for the penalty termo itiite objective function.
pi - represents number links that exceeds the oukddfreshold.
Mj - represents 1 if the i has a link to page ftia current structure; otherwise 0.
€ - is a very small number, in the objective functto let the model select existing links.
Ne — the set of source nodes of links in set E.
afjkr— 1ifi is the I"page in K'path and is the target page in mini session S; 0 otherwise.

L, (k,S)— Length of K path in S mini session.
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DISCUSSIONS

1.

Mini Session: A user in a session traverses the website anddsthe many target pages. To access the traversal
paths used to reach the individual targets systemdes$ the session into a mini session for eacpetar The
traversal paths are determined as when the usétrheks from a page and returns to the previouspdg

indicates the target is not fond in that path hehegpath ends.

Target Identification: The target page is identified by the term page-8tagout heuristic. The intuition is that

the user stays longer time in target page tharother pages because the user finds useful infoomarti that
page.

Path Threshold: The goal for user navigation that the improvedcttrre should meet. This is the maximum
number that the system sets for each target pagfee user fails to reach the target page withia threshold

value it means that the link structure to that pstysuld be improved.

Pattern Analysis: The aim of this analysis is to obtain informatidratt offer valuable insights about users
navigational behavior. For example we can undedsta® number of users that started from a paggesakeded
through some certain pages and finally visitedrtgeial page. Also, we can obtain some informatiooua page
popularity or some pages that contain the mostrinédion for a visitor. The most common form of patt
analysis is combining WUM tools with a knowledgeegu mechanism such as SQL. Content and structure
information can be used to filter out patterns aornihg pages of a certain usage type, content typpages that

match a certain hyperlink structure.

EXPERIMENTS AND PERFORMANCE EVALUATIONS

Extensive experiments were conducted, both on a skt collected from a real website. We set thedegtee

threshold the path threshold (b) and the multigieerthe penalty term (m) to examine how resultarge with respect to

these parameters. The math programs were codedviRLAand solved using CPLEX/AMPL 8.1 on a PC running

Windows XP on an Intel Core 2 Duo E6300 processbe times for generating optimal solutions varigshf 0.109 to

0.938 seconds, indicating that our model is vefgotive and practical for real-world websites. Wy reported the times

taken to solve the math programs only.

Results of Evaluation on Improved Website UsingcBretage of Mini Sessions Enhanced for T=5 Minute

Table 1: Results of Evaluation

m be Mini Session Enhanced (%)
b=1 b=2 b=3
1 71.54 51.12 36.45
0 2 86.26 72.04 57.35
3 87.95 75.72 65.01
1 70.80 48.23 34.89
1 2 85.15 69.11 53.97
3 87.57 72.47 61.38
1 70.80 47.89 31.17
2 2 85.29 68.48 53.28
3 87.38 71.32 59.66
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We evaluate performance using two metrics: theagenumber of paths per mini session and the pagemf
mini sessions enhanced to a specified threshold. fifst metric measures whether the improved atrectan facilitate
users to reach their targets faster than the cuoea on average, and the second metric measuredikely users

suffering navigation difficulty can benefit frometlimprovements made to the site structure.

We claim that improved and newly added links coglide users to find their target pages more efiityeto
some extent. This is because: 1) our method eskedsliefficient paths to target pages that weravaitable in the website
structure before optimization, and 2) our methoglgests improving links that would lead to usersj¢h pages efficiently
but missed by users (since they did not know whase links would lead to), so that more efficieavigation can be
facilitated.

CONCLUSIONS

In this paper, we have proposed a web enhancematiiematical programming model to facilitate better
navigation on the website by altering its link sture with minimal changes. This model is suitaflole static websites
whose contents are fixed. It is not suitable fonatyic website because of their volatile contentgivies optimum solution
than other techniques and is effective for n reabwites. This model will be improved with incorating with data

mining techniques.
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