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Abstract
In this paper we propose a unique approach to integrate Meta 
search engine to build web personalization. Our approach 
makes the web personalization more information rich to the 
user and meets a high level of user satisfaction. The proposed 
work will be implemented by processing link mining on past 
web usage log data in a periodic approach manner. The search 
process and search result together combined to build an 
effective personalization page. Periodic approach simplifies 
the data classification, processing and building personalization 
by accessing the required resources periodically. Periodic web 
personalization aims to recommend the most relevant resources 
to a user during a specific time period by analyzing the periodic 
access patterns of the user from web usage logs. This approach 
enables the costly personalized resources preparation process 
to be done in advance rather than in real time. Our approach 
evaluates the performance of the periodic web personalization 
and Meta search engine for web personalization approach by 
measuring the applicability and satisfaction. 

Keywords
Meta Search Engine, Personalization, World Wide Web, 
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I. Introduction
Personalization is a process of gathering and storing information 
about site visitors, analyzing the information and based on the 
analysis, delivering the right information to each visitor at the 
right time. With the explosive growth of information available 
on the World Wide Web, it has become more difficult to access 
relevant information from the Web. As the Web is huge and 
complicated, users often miss their target pages when surfing the 
Web. Web personalization is one of the promising approaches 
to tackle this problem by adapting the content and structure 
of websites to the needs of the users by taking advantage 
of the knowledge acquired from the analysis of the users’ 
access behaviors. Many techniques have been investigated for 
discovering various web access patterns from web usage logs 
for web personalization. However, the periodic characteristics 
of access patterns are often neglected. In practice, many useful 
access patterns occur frequently only in a particular period but, 
not in other periods due to user surfing habits. Such access 
patterns are known as periodic access patterns [10]. 
With periodic access patterns of a user, we can easily deduce 
the resources that the user is most probably interested in 
during a specific time period. The personalized resources can 
then be prepared in advance and delivered to the user during 
that specific time period. We call such task as Periodic Web 
Personalization.

II. Web Personalization
Web personalization is traditionally defined as the process 
of customizing web pages to meet the interests of individual 
users, taking advantage of the information obtained through 

the analysis of the user’s navigational behavior in correlation 
with other data collected within the web context. 

A. Users can benefit from personalization in following 
ways

It saves time since personalization keeps track of 1. 
user habits and can eliminate repetitive tasks such as 
clicking by providing shortcuts to specific content. This 
also has the added benefit of reducing redundant work 
by streamlining tasks, which are common to a user. 
Furthermore, by retaining past transactional details for 
the user, personalization can provide a quicker way of 
retrieving products that the user is aiming for.
It helps to filter out irrelevant tasks that might distract the 2. 
user by allowing users to perform actions they commonly 
do in a more direct manner.
It allows for a much finer level of targeting in terms of 3. 
providing users with relevant information. For example, 
location based recommendations include information 
concerning specific services available in the user’s local 
geographical area or event alerting them of events going 
on within their neighborhood.

There are several ways of analyzing data collected through a 
user’s interaction with the website to generate personalization. 
These include web personalization based on link analysis 
and navigational patterns, dynamic personalization without 
user intervention, personalization based on association rule 
discovery from web usage data, personalization with backoff, 
effective periodic web personalization. However, these methods 
all adhere strictly to either using static information such as 
user profiles or dynamic behavior such as user navigational 
patterns to generate web personalization [11].
In the context of web personalization, there are two aspects 
that are crucial from the perspective of the user: the accuracy 
of the personalization or recommendation in terms of how 
relevant it is to the user’s needs; and the user’s satisfaction 
with the personalization or recommendation. The goal of this 
thesis is to provide a system framework that provides better 
service to the user along these two guidelines.

III. Periodic Web Personalization
Web usage mining, which mines web usage logs for user 
models and personalization, is also a promising technique 
for periodic web personalization. Research work has been 
carried out for discovering periodic patterns from time series 
databases. However, most of these works mainly focus on 
mining periodic patterns, rather than applying such patterns 
for practical applications. They only discuss some potential 
applications of periodic patterns. Periodic association rules 
can be used for trend analysis, prediction, forecasting and 
decision making. The calendar based temporal association 
rules can be used to represent normal network activities in 
different time periods of a day [3]. Moreover the periodic 
patterns can be used not only for data characterization, but 
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also for future periodicity prediction. However, to the best of 
our knowledge, no approaches have been proposed for periodic 
web personalization.

IV. Meta Search Engine
The World Wide Web is a huge unstructured corpus of 
information.  Various search engines crawl the WWW from 
time to time and index the web pages.  However, it is virtually 
impossible for any search engine to have the entire web indexed.  
Most of the time, a search engine can index only a small portion 
of the vast set of web pages existing on the Internet.  Each 
search engine crawls the web separately and creates its own 
database of the content. Therefore, searching more than one 
search engine at a time enables us to cover a larger portion of 
the World Wide Web. Crawling the web is a long process, which 
can take more than a month whereas the content of many 
web pages keep changing more frequently and therefore, it is 
important to have the latest updated information, which could 
be present in any of the search engines [1].
Meta Search engines help us achieve the above mentioned 
objectives.  However, we need good ranking strategies in order 
to aggregate the results obtained from the various search 
engines. By using appropriate rank aggregation strategies, we 
can prevent such results from appearing in the top results of 
a meta search Engine. A Meta search engine saves user effort 
to get most appropriate results for his query.  It supplied the 
user with few top ranked results over several engines and thus 
allowing him not to waste his time and effort to look at irrelevant 
results.  Meta search engines are able to capture more timely 
results to the given query.  There is no need to maintain large 
databases, enormous server resources. Meta search does 
not take any effort of indexing and properly organizing of web 
pages. These are a few of the several advantages offered by 
Meta search engines.

V. Elements of Personalization System
Personalization is a process of gathering and storing information 
about site visitors, analyzing the information and based on the 
analysis, delivering the right information to each visitor at the 
right time. It is a key technology needed in various e-business 
applications, such as: 

Managing customer relationships 1. 
Targeting advertisements and promoting products 2. 
Managing marketing campaigns 3. 
Managing Web site content 4. 
Managing knowledge 5. 
Managing personalized portals and channels6. 

Personalization has gone through different phases. Initially, 
personalization was used to keep the visitor on the site, 
exploring more of the site, which provided opportunities to 
advertise and promote products. The next phase attempted to 
increase how much money a visitor spent at each visit by offering 
more expensive or related products. Today, personalization 
is increasingly used as a means to expedite the delivery of 
information to a visitor, making the site useful and attractive 
to return to.

VI. Visitor Profiling
In order to personalize a Web site, the system should be able 
to distinguish between different users or groups of users. 
This process is called user profiling and its objective is the 
creation of an information base that contains the preferences, 

characteristics and activities of the users. In the Web domain 
and especially in e-commerce, user profiling has been developed 
significantly since Internet technologies provide easier means 
of collecting information about the users of a Web site, which 
in the case of e-business sites are potential customers. A user 
profile can be either static, when the information it contains 
is never or rarely altered (e.g. demographic information), 
or dynamic when the user profile’s data change frequently. 
Such information is obtained either explicitly, using on-line 
registration forms and questionnaires resulting in static user 
profiles, or implicitly, by recording the navigational behavior 
and/or the preferences of each user, resulting in dynamic user 
profiles. In the latter case, there are two further options: either 
regarding each user as a member of a group and creating 
aggregate user profiles, or addressing any changes to each 
user individually. When addressing the users as a group, the 
method used is the creation of aggregate user profiles based 
on rules and patterns extracted by applying Web usage mining 
techniques to Web server logs. Using this knowledge, the Web 
site can be appropriately customized [9].

A. Data Collection
A way of uniquely identifying a visitor through a session is by 
using cookies. W3C defines cookie as “the data sent by a Web 
server to a Web client, stored locally by the client and sent 
back to the server on subsequent requests”. In other words, 
a cookie is simply an HTTP header that consists of a text-only 
string, which is inserted into the memory of a browser. It is 
used to uniquely identify a user during Web interactions within 
a site and contains data parameters that allow the remote 
HTML server to keep a record of the user identity, and what 
actions she/he takes at the remote Web site. The contents of 
a cookie file depend on the Web site that is being visited. In 
general, information about the visitor’s identification is stored, 
along with password information. Additional information such 
as credit card details, if one is used during a transaction, as 
well as details concerning the visitor’s activities at the Web site, 
for example which pages where visited, which purchases where 
made or which advertisements where selected, can also be 
included. Often, cookies point back to more detailed customer 
information stored at the Web server. Finally, a user can be 
identified making the assumption that each IP corresponds 
to one user. In some cases, IP addresses are resolved into 
domain names that are registered to a person or a company, 
thus more specific information is gathered [12].
As already mentioned, user profiling information can be 
explicitly obtained by using on-line registration forms requesting 
information about the visitor, such as name, age, sex, likes and 
dislikes. Such information is stored in a database, and each time 
the user logs in the site, it is retrieved and updated according 
to the visitor’s browsing and purchasing behaviors. 

B. Privacy Issues
The most important issue that should be encountered during 
the user profiling process is privacy violation. Many users are 
reluctant to giving away personal information either implicitly 
as mentioned before, or explicitly, being hesitant to visit Web 
sites that use cookies (if they are aware of their existence) 
or avoiding to disclose personal data in registration forms. In 
both cases, the user looses anonymity and is aware that all of 
their actions will be recorded and used, in many cases without 
their consent. Additionally, even if a user has agreed to supply 
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personal information to a site, through cookie technology such 
information can be exchanged between sites, resulting to its 
disclosure without the user’s permission.
P3P(Platform for Privacy Preferences) is a W3C proposed 
recommendation that suggests an infrastructure for the 
privacy of data interchange. This standard enables Web sites 
to express their privacy practices in a standardized format 
that can be automatically retrieved and interpreted by user 
agents. Therefore, the process of reading privacy policies will 
be simplified for the users, since key information about what 
data is collected by a Web site can be automatically conveyed 
to a user, and discrepancies between a site’s practices and the 
user’s preferences concerning the disclosure of personal data 
will be automatically flagged. P3P, however, does not provide 
a mechanism for ensuring that sites actually act according to 
their policies.

VII. Log Analysis and Web Usage Mining
The purpose of Web usage mining is to reveal the knowledge 
hidden in the log files of a Web server. By applying statistical and 
data mining methods to the Web log data, interesting patterns 
concerning the users’ navigational behavior can be identified, 
such as user and page clusters, as well as possible correlations 
between Web pages and user groups. The Web usage mining 
process can be regarded as a three-phase process, consisting 
of the data preparation, the pattern discovery and the pattern 
analysis phases. In the first phase, Web log data are pre-
processed in order to identify users, sessions, page views 
etc. In the second phase statistical methods, as well as data 
mining methods (such as association rules, sequential pattern 
discovery, clustering and classification) are applied in order to 
detect interesting patterns. These patterns are stored so that 
they can be further analyzed in the third phase of the Web 
usage mining process [8].
A description of the fields included in a log entry of a Web 
usage log follows, along with a set of definitions of Web data 
abstractions, such as Web site, user, session, page views and 
click-streams. Technical issues, concerning data preparation are 
discussed. A more detailed analysis of the methods employed 
in the Web usage mining process, including simple log analysis 
is presented. Finally, a brief overview of the commercially 
available tools and applications specializing in log analysis or 
Web usage mining is given.

A. Web Log
Each access to a Web page is recorded in the access log of the 
Web server that hosts it. The entries of a Web log file consist of 
fields that follow a predefined format. The fields of the common 
log format are:
where remotehost is the remote hostname or IP number if 
DNS hostname is not available, spr180 is the remote log 
name of the user, user1 the username as which the user 
has authenticated himself, available when using password 
protected WWW pages, date the date and time of the request, 
“request” the request line exactly as it came from the client 
(the file, the name and the method used to retrieve it), status 
the HTTP status code returned to the client, indicating whether 
or not the file was successfully retrieved and if not, what error 
message was returned, and bytes the content-length of the 
documents transferred.

Fig. 1:

B. Web Data Abstractions
In the Web domain, several abstractions are mentioned, 
concerning Web usage, content and structure. The W3C Web 
Characterization Activity has published a draft establishing 
precise semantics for concepts such as Web site, user, user 
sessions, server sessions, page views and click streams [2].
A Web site is defined as a collection of interlinked Web pages, 
including a host page, residing at the same network location. A 
user is defined to be the principal using a client to interactively 
retrieve and render resources or resource manifestations. In 
the Web context, a user is an individual that is accessing files 
from a Web server, using a browser. A user session is defined as 
a delimited set of user clicks across one or more Web servers. 
A server session is defined as a collection of user clicks to a 
single Web server during a user session. It is also called a visit. 
A page view is defined as the visual rendering of a Web page 
in a specific environment at a specific point in time. In other 
words, a page view consists of several items, such as frames, 
text, graphics and scripts that construct a single Web page. 
A click-stream is a sequential series of page view requests, 
made from a single user.

C. Data Pre-processing
There are some important technical issues that must be taken 
into consideration during this phase in the context of the Web 
personalization process, since it is necessary for Web log 
data to be prepared and pre-processed in order to use it in 
the consequent phases of the process. The first issue in the 
pre-processing phase is data preparation. Depending on the 
application, Web log data may need to be cleaned from entries 
involving pages that returned an error or graphics file accesses. 
In some cases such information might be useful, but in others 
such data should be eliminated from a log file. Furthermore, 
crawler activity can be filtered out, since such entries do not 
provide useful information about the site’s usability. Another 
problem to be met has to do with caching. Accesses to 
cached pages are not recorded in the Web log, therefore such 
information is missed. Caching is heavily dependent on the 
client-side technologies used and therefore cannot be easily 
dealt with. In such cases, cached pages can usually be inferred 
using the referring information from the logs. Moreover, a useful 
aspect is to perform page view identification, determining which 
page file accesses contribute to a single page view. Again such 
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a decision is application oriented [6].
Most important of all is the user identification issue. There are 
several ways to identify individual visitors. The most obvious 
solution is to assume that each IP address (or each IP address/
client agent pair) identifies a single visitor. Nonetheless, this is 
not very accurate since for example, a visitor may access the 
Web from different computers, or many users may use the same 
IP address (if a proxy is used). A further assumption can then be 
made, that consecutive accesses from the same host during a 
certain time interval come from the same user. More accurate 
approaches for a priori identification of unique visitors are the 
use of cookies or similar mechanisms or the requirement for 
user registration [7]. However, a potential problem in using such 
methods might be the reluctance of users to share personal 
information. Assuming a user is identified, the next step is to 
perform session identification, by dividing the click-stream of 
each user into sessions. The usual solution in this case is to 
set a minimum timeout and assume that consecutive accesses 
within it belong to the same session, or set a maximum timeout, 
where two consecutive accesses that exceed it belong to 
different sessions.

D. Log Analysis
Log analysis tools (also called traffic analysis tools), take 
as input raw Web data and process them in order to extract 
statistical information. Such information includes statistics 
for the site activity (such as total number of visits, average 
number of hits, successful/failed/redirected/ cached hits, 
average view time, average length of a path through a site), 
diagnostic statistics (such as server errors, page not found 
errors), server statistics (such as top pages visited, entry/exit 
pages, single access pages), referrers statistics (such as top 
referring sites, search engines, keywords), user demographics 
(such as top geographical location, most active countries/cities/
organizations), client statistics (visitor’s Web browser, operating 
system, cookies) etc. Some tools also perform click-stream 
analysis, which refers to identifying paths through the site 
followed by individual visitors by grouping together consecutive 
hits from the same IP, or include limited low level error analysis, 
such as detecting unauthorized entry points or finding the most 
common invalid URL. These statistics are usually outputted to 
reports and can also be displayed as diagrams.
Administrators for improving the system performance, 
facilitating the site modification task and providing support 
for marketing decisions use this information. However, most 
advanced Web mining systems further process this information 
to extract more complex observations that convey knowledge, 
utilizing data mining techniques such as association rule and 
sequential pattern discovery, clustering and classification.

VIII. System Architecture

Fig. 2:

The system can be divided into three major stages
Data preprocessing.1. 
Constructing web Usage Network.2. 
Information Extraction using Meta Search Engine.3. 
Constructing Periodic Personalized Resource.4. 

A. Data Preprocessing
The main data source in the web usage mining and 
personalization process is the information residing on the 
web site’s logs. Usage data can be collected from various 
sources: the web browser on the client side, web server logs, 
or proxy server logs. It is composed of both user profiles and 
web contents. Web logs record every visit to a page of them web 
server hosting it. The entries of a web log file consist of several 
fields which represent the date and the time of the request, the 
IP number of the visitor’s computer (client), the URI requested, 
the HTTP status code returned to the client, and so on. Our 
data preprocessing transforms different types of data into a 
unified format in order to be easily used by our algorithm. Our 
system then utilizes the processed web content data to modify 
the website in order to obtain user navigational behavior in 
the same data format. Moreover, the data preprocessing can 
be achieved either online or offline. We choose to do it offline 
since it saves both time and space [4].Prior to processing the 
usage data using web mining or personalization algorithms, the 
information residing in the web logs should be preprocessed. 
The web log data preprocessing is an essential phase in the 
web usage mining and personalization process. The first issue 
in the pre-processing phase is data preparation. Depending on 
the application, the web log data may need to be cleaned from 
entries involving page accesses that returned, for example, an 
error or graphics file accesses. A very common problem to be 
dealt with has to do with web pages’ caching. When a web client 
accesses an already cached page, this access is not recorded in 
the web site’s log. Therefore, important information concerning 
web path visits is missed. Caching is heavily dependent on the 
client-side technologies used and therefore cannot be dealt 
with easily [5].
The following are main tasks we need to process in the original 
web usage logs in order to identify personal access sessions 
for each individual user.

1. Data Cleaning
We can clean out unnecessary entries according to the topics in 
the “Semantic Annotation” field based on the selected resource 
attributes. Entries in web usage logs are regarded as useful 
when the topics of their requested URLs refer to at least one 
resource attribute.

2. User identification
For analyzing personal access behavior, unique users must 
be identified using the “UserID” field. In order to personalize 
a web site, the system should be able to distinguish between 
different users or groups of users.

3. Session identification
If the difference between the timestamps of two consecutive 
requests from the same user is greater than a given timeout 
threshold, it could be considered that a new access session 
has started. We use 30 minutes as the default timeout 
threshold.



IJCST Vol. 2, ISSue 4, oCT. - DeC. 2011ISSN : 0976-8491(Online)  |  ISSN : 2229-4333(Print)

w w w . i j c s t . c o m  InternatIonal Journal of Computer SCIenCe & teChnology 199

Preprocessing is responsible for processing the original web 
usage logs in order to identify all user access sessions for each 
individual user. Remove log entries with filename suffixes such 
as gif, Jpeg, GIF, JPEG, jpg, JPG. Remove the log entries that 
have a status code of 400 and 500 series. Determine URLs 
that correspond to the same Web page.

B. Constructing Web Page Network
There are many web data mining strategies such as log statistical 
analysis, sequential pattern discovery, association rule finding, 
clustering and classification. In our system, we choose to use 
the fuzzy logic to find useful patterns.In constructing web usage 
Network we identify a users web access activities and construct 
a personal web usage Network from the personal access 
sessions of the user. Fuzzy theory is one of the appropriate 
techniques to describe such vagueness in information and 
incorporated into Formal Concept Analysis for representing 
both periodic attributes and resource attributes.

C. Information Extraction Using Meta Search Engine
A program (i.e., result extractor) is needed to extract the 
correct search result records from different component search 
engines can be merged into a single ranked list. This program 
is sometimes called an extraction wrapper. Since different 
search engines often format their results differently, a separate 
result extractor is usually needed for each component search 
engine. 

D. Constructing Periodic Personalized Resource
Personalization not only gives users the opportunity to save 
unnecessary browsing time and to obtain specific information 
that is increasingly relevant to her interests, but improves 
overall website user satisfaction in terms of better structures, 
functionalities and browsing experience as well. To construct 
periodic personalized page we need to search the Personal 
web Network of a user. A periodic condition is defined as a 
continuous time interval with a start time and an end time.
                                      

Fig. 3:

Based on user web access log we perform a preprocessing, 
construct web page Network and construct personalized 
resources to evaluate performance evaluation of applicability 
and Satisfaction.

IX. System Implementation
Web personalization is the process of customizing the content 
and the structure of a Web site to the specific and individual 
needs of each user, without requiring from them to ask for 

it explicitly. This can be achieved by taking advantage of the 
user’s navigational behavior, as it can be revealed through 
the processing of the Web usage logs, as well as the user’s 
characteristics and interests. Periodic web personalization 
takes the user’s browsing behavior and tries to study what 
documents in the web site could be interesting for the user. 
The system dynamically learns the user’s areas of interest 
different period like Early Morning, Morning, Noon, Early 
Afternoon, Late Afternoon, Evening, Night and Late Night.
Since our system is only concerned with users’ navigational 
activities during the time they browse a particular website. The 
overall process of Web personalization consists of five tasks, 
namely: user profiling, log analysis and Web usage mining, 
information acquisition, content management and Web site 
publishing. User profiling is the process of gathering information 
specific to each visitor of a Web site either implicitly, using the 
information hidden in the Web logs or technologies such as 
cookies or explicitly using registration forms, questionnaires 
etc. However, many of the methods used in user profiling rise 
some privacy issues concerning the disclosure of the user’s 
personal data, therefore they are not recommended. Since user 
profiling seems essential in the process of Web personalization, 
a legal and more accurate way of acquiring such information 
is needed.

X. Conclusions and Future Work
Most web sites today are designed with a one-size-fits-all 
philosophy: a single view of the content and navigational 
structure for every visitor under all conditions. But one size 
frequently does not fit all: visitors browse from different 
devices, look for different content, and have different styles of 
navigation. In order to maximize the value of a web interaction, 
we propose to personalize the experience for each user. We view 
web personalization as a two step process, of first modeling 
the users and then adapting the content to best meet the 
needs of each user. Periodic web usage mining is a novel 
approach, it determine which resource a user is most probably 
interested in during a given period. Real time constructing 
a personalization page is a costlier and overhead process. 
Our approach to minimize the overhead by processing the 
personalized resources in advance improve the performance 
of Periodic personalization. Testing the system on a real website 
with on-going user activities is another important issue that 
needs to be explored.
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