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Abstract—During users visiting a Web Server Access, data
is stored. This information can be used broadly. Using this
information we can obtain users' preferences and use them
to personalize Web pages. Web mining is a new discussion
that has been proposed to manage the web pages. In fact
Web mining is the application of data mining techniques to
discover patterns of user interests is the Data Web. In this
article we provide a structure for web mining.

Index Terms—Web Mining, Personalization of Web pages,
Recommendation systems, Comprehensive site.

I. INTRODUCTION

Today, the Web's global environment is the largest
source of human information [4]. Currently, more than
124 million domains registered in cyberspace [5]. And
every day the amount of domains increases. Despite the
exponential growth speed, reading and understanding the
information content remains constant [6]. Thus, we need
automated tools and methods that can help to increase the
speed, and allow users to access information on their
favorite [1, 2, and 7]. One of these methods is called Web
Mining.

In many resources Web exploration is defined as "the
usage of data mining techniques for extracting
information from the Web" [8 and 9]. One of Web
exploration sub fields is web mining. Web mining is the
application of data mining techniques to discover patterns
of user interests from the Web Data [8 and 10]

One of the Web mining applications is the context of
"Personalization of Web pages". For example, by
comparing user's navigation patterns extracted from the
log files the behavior of the user is predicted in real time
[11]. One of the applications of this technique to real
systems is recommendation systems. These systems are a
specific type of information filtering systems, which
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recommend various items. (Such as movies, music, books,
web pages, etc.) [12].

Nowadays the recommendation system is an
important part of the user associated with web
applications. E-commerce recommendation system is
now proven that it can be effective in increasing profits
and attract customers. [1, 2, 3 and 13]. In this article we
propose a Web site structure (an online store), which is
able to comply with the user and is customized for every
user.

Il. RELATED WORKS

In the field of web pages personalization, there are
many algorithms and structures. Below are some
examples of works.

Fabian Abel et al in Article [14] have provided a
recommendation system based on a special Forums rule.
SHEN Hui-Zhang presented a model of personalized web
pages for web mining with hidden Markov model and
dynamic clustering in Acrticle [4].
In Article [15] Daniel Mican implemented a
recommendation system called the WRS. Although the
system has strengths as finding rules about less used
pages and minor dependency between recommendation
time and the number of saved records, but the important
thing that should be noted is the lack of proper
recommendations to users, especially when the
information is not enough.

In Article [16] Minghao Lu, introduced structure that
can evaluate the activities of the user (dynamic
information), and also can scan profiles of the web site or
Web site content. Thus its accuracy is higher than other
structures, but this structures disadvantage is that it is
slow. In this structure too much time spent that it depends
on processing algorithm is used for Web Mining.

Qingtian Han and others in [17] has been set general
view of a web mining algorithm for e-commerce website,
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this algorithm is simple and can be implemented in a
conventional website. It is also a strong point and a weak
point for it.

Our proposed structure is highly flexible. Simplified
version of the structure can be used in small Store, and on
the other hand, this structure can be implemented in big
shops that have many users and products

The only difference is the algorithms used for
grouping elements and some details.

1. BAsiC CONCEPTS

A. Types of Personalization Web Pages

There are three general ways to personalize web
pages of architecture and algorithms view [19]:

1. Rule based personalization systems on the
2. Content based personalization systems
3. Complex personalization systems

In the rule based personalization systems, site
administrators define rules, according to these rules users
classify and their web will personalize [20]. The main
drawback of this system is the constant information. This
means that users must specify their interests and be
entered into a bunch of rules. This may cause false
information [21].

In content based personalization systems, for each
user one user identifier ID exist that contains a
description of the goods or items that the user already has
expressed interest [19]. In fact, the system uses the ID
and the similarity of the goods with user’s interest, and
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other commodities of interest to the user can be predicted.
Some limitation of this system is that it has bad
performance when enough data don’t exist [22]. In
complex Personalization systems, there is an attempt to
solve some problems in the previous two systems.

This system focuses the same users and their choice
will be examined and According to the choices and the
user's interest in a certain score is assigned to each
product [23]. KNN classifier is used for finding same
users. For more information about this algorithm see [24].

B. Sources of Used Information
Information on the Server side

The first source for personalizing user’s web pages is
Access Logs on the server. When users visit a Web
Server access data are stored in a file named Access Logs
[25]. An example of this file is shown in Figure 1. As you
can see this file stores any request to the server with the
IP address of the requesting user, restored data and its
date [26]. However there are three flaws in this
information. First, per opening each page of a website ten
lines of information in this file may be stored.

Second, the IP number might be used by several
people, also some ISP, allocate different IP, for each user
request in a session.

And third, it is possible some requests respond from
the browser cache or proxy server these requests are not
stored in the access logs file [18].

:10:29:37 +0330] "Get /xampp/ HTTP/1.1" 302- "-""Opera/9.50 (Windows NT 5.1; U; en)"

10:29:37 +0330] "Get /xampp/ HTTP/1.1" 200 6543 "http:// locahost/xampp/splash.php"

:10:29:37 +0330] "Get /xampp/ HTTP/1.1" 200 6338 "http:// locahost/xampp/splash.php”

] "Get /xampp/ HTTP/1.1" 200 4357 "http:// locahost/xampp/splash.php”

:10:29:41 +0330] "Get /xampp/ HTTP/1.1" 302 - ™" "http:// locahost/xampp/Opera/9.50 (Windows NT 5.1;)"
] "Get /xampp/ HTTP/1.1" 302- "-" ""http:// locahost/xampp/splash.php"

[29/0¢t/2010; 10:29:41 +0330] "Get /xampp/ HTTP/1.1" 200 4383 "http:// locahost/xampp/splash.php”

] "Get /xampp/ HTTP/1.1" 200 1163 "http:// locahost/xampp/splash.php”

[29/0¢t/2010; 10:29:42 +0330] "Get /xampp/ HTTP/1.1" 302 - "-" "http:// locahost/xampp/splash.php"

:10:29:42 +0330] "Get /xampp/ HTTP/1.1" 200 1254 "http:// locahost/xampp/splash.php”

Figure 1. A sample of access log file

Other types of server-side information are
information that can be obtained during user registration.
This information will be stored on a server, then it can be
used to personalize the content and structure of the
website [21].

Information on proxy side

A proxy server is a server that plays role of
intermediary between the user (or organization) and the
Internet. This will increase the security of organization. A
proxy has ability to add security controls and cache
services [27]. The proxy servers like common file servers
Sent requests is stored in Access Logs [28], thus it can be
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used as the source of this information to personalize web
pages.

Client side information

One of the information that is stored on the client
computer and its browser is cookie. This cookie is a text
that can be used for verifying the server settings storage,
Contents of card, current session ID in server or other
data that can be saved [29]. On the client side (with the
user's knowledge) applications can be installed that
evaluate user performance and send data to the server to
be used to personalize web pages.
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Or capabilities of Java Applet can be used in to run a
server application on the client computer (using Java
Virtual Machine) [30].

Steps of web pages personalization

In the most of references of web personalization
three steps listed, which is described below [21, 31 and
32] since much time is needed for the first two steps they
are done offline [15].

Preparation data (data gathering)

At this step, data is collected and some refining is
done on it. For example, broken Data in Access Logs
files are deleted [32].

Exploring data
At this step data mining techniques (such as
clustering, classification, and return [33] are used to

explore the relationships between pages, users, and also
pattern on the using Web [21].
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Decision making

This step uses the results obtained in the previous
step, and personalizes the pages according to user's
requirements and interests. This phase is performed
online, i.e. when the user visits the website this step will
be implemented and the results are shown to the user [31].

IV. WEBSITE STRUCTURE

The proposed structure, is intended for an online
store. This store is provided with various products. There
are also banners on the pages for advertising and also it
can send comments and recommendations to the system
user by email. In this website, we have used a mixed
personalization system and there is no need to Access
Logs file, rather after user identification visited page’s
information is stored in the database. (Excessive requests
to the database can be avoided with storing the data in a
temporary interface.) This information is stored in the
user’s last five sessions. The overall structure of the
website is shown in figure 2. This structure will be
described in the next sections.
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Figure 2. Structure of store

order to make it easier to personalize web pages.
However, customers who do not register are identified
with the IP address. Of course, for some not registered
customers the conventional and non-Personalized screen

be identified.
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is displayed, this includes the people that connected via
proxy and don’t have IP or they are machine. (Such as
search engines or other reptiles). In the structure, the
"filtering" is considered. to identify these people. For
these people, a message is displayed on all pages and they
will be invited to register. During registration the user
may be asked, 'If you want to choose the best product
which one you choose? “After selecting one of the
products by the user it is stored in the database to be used
later for personalization. Description of this process will
be explained further. Also, during registration the user
will be asked whether he/she want to receive E-Mail via
the Web site or not. If he/she is interested, this is recorded
in the database to introduce products purchased by

similar users to him/her by E-Mail.
On entrance the client a session 1D assigned to him so
that his activity is recognized in a session. After
registering customers are detected via cookies in browser
and consequently the Customer's previous visits can be
accessed via the database.

B. Database

In the database, all customers, products,
advertisements, and pages information can be saved. This
information is used to personalize pages. Tables stored in
the database are shown in figure 3.

Costumer table

Costumer
Costumer settings 5 last Favorite Purchased last email date for
name or [P sessions product | productsID | Introduced | Introduced products ID Clicked | Costumer
products ID Advertises ID Category
Products table
Product name Product ID Product Description Product Category

Advertisements table

Advertisement

ID

Advertisement name

Advertisement
Category

Advertisement
Description

Pages table

Page name

Page ID

Page Category

Figure 3. Tables of E-Shop’s data base

Each customer is related to a particular category that
by the "customer category” is determined. Purchased
products ID, favorite product ID and clicked
advertisements 1D for each user is stored. For the last five

U = {0 < if url; has not been visited by customer
=

1 « if ur]; has been visited by customer

The client settings (whether to receive emails or not)
is stored in the field "Customer setting". Last email date
is saved in the field “last email date for Introduced
products ID" and the list of introduced product is stored
in the field “Purchased products ID". Customer table’s
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sessions of a client the list of viewed pages are stored. (In
the 5 last sessions column) Suppose web site have m page
that named urll to urly, respectively, then the data field
(named U) is an m-bit number that:

Formula (1)

fields that have multi-valued attributes are stored in
another table.

C. Classification of Customers, Products, Pages and
Advancements
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The "Costumer Category"”, "product category",
"Pages Category" and "advertisements Category” are
Classifiers of the items. This work is done offline, within

Products matrix:

a predetermined time. Overall three matrices are required

0 « if the product; not purchased by customer;

Pi'i =

1 < if the product; purchased by customer;

2 « if product; is customer; s favorite product

Pages matrix:

{0 < if url; has not been visited by customer;
ij

1 « if url; has been visited by customer;

Advertisements matrix:

0 « if customer; has not been clicked on advertisement;
K 1 < if customer; has been clicked on advertisement;

These matrices can be easily made from the data in
the database. After the construction the matrices, for
advertisements, pages, and products classification it is
sufficient that classify column A, U and P of matrix them

number of USETS(py j and Py ;) or not(Pyj—Py;)

for the Classifications, which is presented in the
following:

Formula (2)

Formula (3)

Formula (4)

according to their similarity. For classification, KNN
algorithm can be used or simply first select an item and
then verify other elements similarity to it.

sim(product;, product,-) ===

number of users

ber of
a1 O ST not(Py —Px,i)

number of users

sim(url;, urly) =

number of users

X=

nOt(Ax,j_Ax,i)

Formula (5)

Formula (6)

sim(advertisementi, advertisementi) =

In the Above statement the "and" operator is a
logical operator that returns one only if the two inputs are
non-zero. "not" operator, converts the zero input to one
and one input to zero, "or" operator returns a 1 when one
of its inputs is non-zero.

Then order items at the similarity degree (descending)
and put \/number of items — 1 of the elements in the
set of selected elements and so we continue to
Jnumber of items classes are achieved that each has
J/number of items members.

Pi j < number of products
IDij- number of products

Uij— (number of products*2)
+ number of urls

Cij={

Aij— (number of products*2 + number of ruls)

\ gdvertisements

number of users

Formula (7)

For customers classification all of the three matrices
are required, it is better to amend the three matrices and
build a unique matrix so that the significance of columns
of the matrix be considered. Unique matrix is obtained
from equation 1 formula. (Multiplied by 2 have been
added for significance of the products purchased by the
customer in relation to other items.)

(number of products) < j < (number of products) *2
(number of products) *2 < j < (number of products) *2

(number of products) *2 + number of ruls < j
< (number of products) *2 + number of urls + number of

Figure 4. Equivalent matrices mixed up
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After that matrix acquired customers can be
classified using KNN algorithm or use this formula to

determine the degree of similarity between users:

Total = umber of products * 2 + number of urls + number of advirtisements

2125“"((Cx'i‘(cx'i and C;)+(Cxj~(Cyji and Cx.i)))“) SR not(Cxi Cxy)

Formula (8)

sim(customeri, customeri) = Total

At this time, the same method can be used to classify
customers.
In this way we divided customers, products, advertising,
and web pages into similar categories. Now, the results
are stored in the database.

D. Application Analysis, and Display of the Customer
Personalized Profile

Each request is given to the website the customer can
be detected by "user identification" and identified by the
filtering is done on the client. For example, reptiles, and
users who are connected through a proxy, by the "filter"
are identified.

Then the request will be determined If customer
clicked on an advertisement, advertisement ID is stored in
the database by customer click. If a product is bought, the
product ID is stored database. But if the application is
opening a page the products that have not been brought or
pages that have not seen it should be advised to him. To
do this we can use different strategies.

1. Find a bunch of pages or more products that customers
have expressed interest in it and report to him, or
products found on those.(If there is enough information
about this customer).

2. Considered the customers similar to current customer
and show the products or pages of their interest to him.

The advertisements should be displayed at opening
page. Suitable advertisements display can be took from
the above ways. After the page has seen its bit on the
database becomes one.

Also, the "Sender E-mail" is used to send E-mail to
users who have a request during registration. After adding
a product to stores for introducing it via email it have to
be bought by 30% of users of a category, then the product
is introduced to other people in category that didn’t buy it
and have an E-mail request.

However, user group may be changed, in the last E-
mail date and introduced product ID for that user is stored
in database to prevent a burst of E-mail and post
duplicate products.

V. EVALUATION

Web pages personalization is mandatory is attended
nowadays that so far many various structures have been
provided for it. The proposed structure fixes some of the
existing problems in other structures and provides
accuracy and speedup together. In this structure various
solutions provided for elements classification so that
according to the environment of structure implementation
balance between the accuracy and speed had been
established.
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Total

The provided structure in addition to the told

advantage is developable in all of the Web application
language (such as PHP, ASP and ...). Also, due to the fact
that the users are detected through the register and also
through number IP, possibility to personalize pages for
most users is provided. for the storage of users ' sessions
the structure suggests a method that makes so many
information is not stored in the database (potentially
redundant data or information redundancy can't arise) as
well as the information stored is sufficient to personalize
Web pages. This Web site contains a recommendation
system and also the ability to personalize home page and
index page of products based on user interests.
The introduced structure due to the environment and
database that is developed can be different in efficiency.
But generally this structure act smarter with increasing
the information contained in the database and has better
results to show to the customer, but rather more work is
done for the classification of elements.

Using the formulas provided for classification of
elements due to the fact that they were mostly using
Boolean operators could improve the speed of the process.
With regard to the evaluation saving the last 5 completed
sessions for each user is affordable for web sites with less
than 1000 users and close to 1000 pages. With the more
number of users or pages, it is recommended that only the
ID of the visited pages be saved.

An important point is that the structure is notable, its
a simple version of this flexibility is the structure of a
Web shop can be used in other small girdo can be used in
several products, users and bezrgkah stores darndniz this
structured implementation. the only difference, is used in
the algorithm for the category of elements.

An important point that is notable in the structure is
its flexibility. A simple version of this structure can be
used in a small web shop as it can be developed in big
stores that have several products and users. The only
difference is in the algorithms used for the classification
of elements.

V1. CONCLUSION

As mentioned above, web mining, is one of the
branches of web browsing to uncover the user's interests.
Uncovering these interests could have many applications,
such as that it can be used to personalize Web pages. One
of the reasons for the importance of personalizing Web
pages is due to high growth in the information contained
on the Web page that makes it hard to access the useful
information. A successful electronic commerce Web site,
should have a particular behavior with the oldest users
who purchase products. In this paper, we develop a



294 JOURNAL OF EMERGING TECHNOLOGIES IN WEB INTELLIGENCE, VOL. 5, NO. 3, AUGUST 2013

structure that provides Web store a step more close to
success. If customers have everything that they want
available, the store sales and profit rate rise considerably.
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