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Abstractd Web Usage mining is the application of data mining techniques to discover usage patterns from the Web,
in order to better serve the needs of web-based applications. Web usage mining has become the subject of intensive
research, as its potential for personalized services, web-site improvement & modification and usage characterization is
recognised. There are several pre-processing tasks that must be performed prior to applying data mining algorithms to
the data collected from server logs. The successful application of data mining techniques to Web usage data is highly
dependent on the correct application of these pre-processing tasks. The data pre-processing process is often the most
time consuming and computationally intensive step in the Web usage mining. The quantity of the Web usage data to
be analysed and its low quality are the principal problems in Web Usage Mining. There is a need for further research
to improve the performance and effectiveness of Data pre-processing in Web Usage Mining. The effectiveness &
efficiency of the data pre-processing step is largely dependent on the quality of data in the log files. This paper
discusses a technique of real-time data cleaning and semantic enrichment of web logs to improve the quality of the
data in log files.

Keywordsd Data Pre-processing, Data cleaning, Semantic, Web Usage Mining, Web log, WUM.

I. INTRODUCTION

The World Wide Web continues to grow at an astounding rate in botehiéer volume of traffic and size &
complexity of the web sites. As a result there is a challenging task for web master to understand the needs of users and
keep their attentioninthewebi t e. Anal yzing the user 6s weahe wepstd design,a | be
performance and achieve personalization of the user. Web Usage Mining applies data mining procedures to analyze user
access of the web sites. As with any KDD (Knowledge Discovery from Databases) process, Web Usage Mining consists
of three main steps: RPprocessing, Knowledge Discovery & Analysis. The quantity of web usage data to be analyzed
and its low quality are the principal problems in Web Usage Mining. When applied to these data, the classic algorithms
donot gi vesipterop & behavieus af theé wabi t e6s user s. Ac c othirdsiohdptat o r
mining analysts consider that data cleaning and data preparation consume more than 60% of the total analysis time [2].
The quality of results from Data RPpeocesig influences the result of pattern discovery and analysis [1]. Thus data pre
processing is particularly important for the whole web usage mining process and is the key of its quality.

A. Web Mining
Web mining is area of Data Mining which deals with &xgraction of interesting knowledge from the World Wide
Web.

B. Web Content Mining
It is part of Web Mining which focuses on the raw information available in web pages. The source data mainly
consist of textual data in web pages.

C. Web Structure Mining

It is part of Web Mining which focuses on the structure of web sites. The source data mainly consist of the structural
information in web pages (e.g., links to other pages)
accurate restg.

D. Web Usage Mining

It is part of Web Mining which deals with the extraction of interesting knowledge from logging information
producedby web servers. The web usage mining generally includes the following several steps: data collection, data pre
processing, knowledge discovery and pattern analysis.

1) Data collection: The data sources for web usage mining can include web server logs, agent logs or proxy logs and
browser logs. The web server logs are in Common Log Format or Combined Log Format redechinekVorld Wide
Web consortium [2, 6].
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Fig. 1 Web usage mining

2) Data pre-processing: The Data prerocessing consists of Data cleaning, User Identificatidaession
Identification, Path completion and transaction identification. Data cleaninghieasaemoving requests for irrelevant
resources. Data cleaning can result in more than 50% reduction in size of the log file. As in cassitefswiéle Yahoo,

Amazon the size of log files can reach to hundreds of GB per hour, Data cleaning of suishdfitsmplex & time
consuming process. User and Session Identification are complicated processes due to existence of proxy server, browsel
caches and security & privacy issues.

3) Knowledge Discovery & Pattern analysis: Apply datamining techniques orhe preprocessed data to discover &
analyze patterns to get required information.

II. METHODOLOGY

The objective of this paper is to propose technique fortim@& data cleaning and semantic enrichment of web
server logs that will help to improve Wekage mining. The paper proposes an improved Web log solution that would
incorporate Data cleaning and semantic enrichment of logs. The new Web logging system will perform the following
tasksi

1) The irrelevant or redundant web requests will be loggedseparate access log file.

2) The remaining Web requests that are essential for web usage mining will be logged into the original access log

file.
3) Enrich the semantic information of the user actions that for the web requests.

The effectiveness & dffiency of the data prprocessing step is largely dependent on the quality of data in the log
files. So can we improve the quality of the web data that goes into the log file? Can we have a better web server logging
system? With such effective logging rhamism it will be possible to reduce the time & effort in the Datgppoeessing
and we can even have a rtiate Web usage analysis from the data collected.

lll. SYSTEM DESIGN
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Fig 2. Proposed Web Log System
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A. Data Cleaning & Semantic enrichment
1) Algorithm:
Step 1: Read the input http request data.
Step 2: If the request is for image, icon or any rukidia file then log the request in the redundant
access log file.
Step 3: If there is a client or server error response for theseaqug. 404 or 500 then log the
request in the redundant access log file.
Step 4: If it is 'internal dummy connection' request then log the request in the redundant access log
file.
Step 5: Lookup the request URI in the semamtiziel and get the semantic attributes for the
webrequest.
Step 6: Read the semantic attribute values from the http request and enrich the log entry for the
request with the semantic information.
Step 7: The request log entry is@lenriched with user session id and application user id.
Step 8: Repeat the above steps for each http request.

IV. IMPLEMENTATION

The new Web Log system will be enhancement to the existing logging mechanism in the Apache HTTP Web Server.

Apache HTTP Swer is an opersource web server platform. As per the design of the web log system the irrelevant or

redundant requests will be logged in a separate log file. The remaining web requests that are essential for Web Usage

Mining will be logged into the welop file. The web log solution will be implemented using various Apache server

configuration directives and the mod_perl Apache module. The mod_perl module comes with a Perl Interpreter

embedded in the Apache Server and provides a complete access todhe Spever API.

A. Access Log Format

The LogFormat for the access.log file is defined in the main Apache server configuration file and will be modified as

below-

# Added A%{semantic}ed to LogFormat t o eilogsc!l ude t h
# Added A%{sid}C0 to the LogFormat to include the
# Added A%{userid}ed to the LogFormat to include
LogFormat "%h %l %u %t \"%r \" %>s %O \"%{Referer}i \" \"%{User -Agent}i\" \"%{semantics}e\"
\"%{sid}C \" \"%{userid}e \"" combined

B. Apache Host configuration file
<Directory />
PerlOptions +GlobalRequest
Options +ExecCGlI
Options FollowSymLinks
AllowOverride None
# Set the environment variable to ‘redundanthftp request with error response (4xx and 5xx)
# using the RespoonseSetEnvifPlus directive as in the below configuration snippet
ResponseSetEnvIfPlus RESPONSE_STATUS ({&][0-9]+[0-9]+) redundant
# The SemanticEnrichment handler implemented to getetimausic information of the http request
# and set it in the request environment. The handler is registered as a PerlinitHandler in the request
# lifecycle phase
PerlinitHandler WebLogSystem::SemanticEnrichmentHandler
</Directory>
# Set the environmentwviable to 'redundant' for Internal dummy connection log entries of internal
# requests within the server using the SetEnvIf directive as below
SetEnvif Remote_Addr "::1" redundant
# Set the environment variable to 'redundant’ for Http requestsriousamage typesusing the
# SetEnvifNoCasedirective as belew
SetEnvIfNoCase Request_URI\.gif$" redundant
SetEnvifNoCase Request_URI \.jpg$" redundant
SetEnvlfNoCase Request_URI \.png$" redundant
SetEnvlfNoCase Request URIV.bmp$" redundant
SetEnvlfNoCase Request_URI \.js$" redundant
SetEnvlfNoCase Request_URI .css$" redundant
SetEnvilfNoCase Request_URIVico$" redundant
# No change in the error.log configuration
ErrorLog ${APACHE_LOG_DIR}error.log
# Log all the essential log entsi¢o the original access.log file using conditional logging .i.e
# check for environment variable value is not redundant
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CustomLog ${APACHE_LOG_DIR}access.log combined env=!redundant
# Log all the noressential log entries to the access_redundantl®gding conditional logging .i.e
# check for environment variable value is redundant
CustomLog ${APACHE_LOG_DIR}/access_redundant.log combined_redundant env=redundant
# Log format for access_redundant.log file
LogFormat "%h %l %u %t \"%r \" %>s %0 \"%{R eferer}i\" \"%{User -Agent}i\"" combined_redundant

C. Semantic Data model
mysql> use mysemanticDB;
mysql> show tables;

+ +
| Tables_in_mysemanticDB |

+ +

| semantic_data_model |

+ +

mysql> select * from semantic_data_model;
+ + +

| request_url | semantics |

+ + +

| ftomatocart/checkout.php | action,pID |
| ftomatocart/json.php | action,pID |
+ + +
We are using a free and opsource shopping cart ecommerce application called TomatoCart. The above
semantic_data_model table holds the list of semantic attributes for each of the http request URIs in the tomatocart
application for which we want to get the semantic information from the requests.
In case of tomatocart application the 'action' attribute will be:
add_product For product added to the user's shopping cart
remove_product For product removed from the useshopping cart
succes$ For checkouut & confirm order by user
and the 'pID' attribute will be for the productld added/removed from the cart.

D. Semantic Enrichment Perl Handler

1) Apache mod_perl: The Apache mod_perl module integrates Perl with thachp web server. With the mod_perl
module it is possible to write Apache modules entirely in Perl. mod_perl embeds a Perl interpreter within each Apache
httpd process, giving you the ability to write handlers in Perl instead of C. mod_perl provides karidless that can
be hooked into the http request processing phases.

2) mod_perl Handler: We will be implementing a mod_perl handler to enrich the semantic information in the web
access log file. The Perl handler will be configured in the host amatign file of the Apache Web Server as a
PerlInitHandler Below is the implementation of the SemanticEnrichmentHandler which has been registered as a
PerlInitHandler in the Apache host configuration file.

#file:WebLogSystem/SemanticEnrichmentHandler.pm
.

T

package WebLogSystem::SemanticEnrichmentHandler;
use strict;
use warnings;
use Apache2::RequestRec ();
use Apache2::Request ();
use APR::Request ();
use Apache2::Cookie ();
use Apache2::Constompile => qw(OK);
use DBI;
sub hadler {
my $r = shift;
my $dbh = DB#>connect(‘dbi:mysqgl:mysemanticDB','root', root")
or die "Connection Error: $DBI::errstr";
my $sql = "select request_url, semantics from semantic_data_model";
my $sth = $dbkeprepare($sql);
$sth->execute or dieSQL Error: $DBI::errstn”;
my %semanticsMap;
my @row;
while (@row = $stk-fetchrow_array) {
$semanticsMap{$row[0]} = $row[1];
}
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my $requestURI = $puri;
my $semanticKeys = $semanticsMap{$requestURI};
my @semanticKeysArr = split(,', $semanticlsg
my $req = APR::Request::Apachebandle($r);
my @reqParams = $regparam;
my %params;
for my $param (@reqParams) {
my $paramValue = $regparam($param);
$params{Sparam} = $paramValue;
}
my $semantics;
my @keys = keys %params;
my $acton;
foreach my $key (@semanticKeysArr) {
if ($key eq 'action’) {
my $param = $params{$key};
if ($param) {
} elsif (scalar(@keys) >= 1) {
$param = $keys[0];
}

if ($param eq ‘add_product' || $param eq ‘cart_remove' || $param eq
'remove_product' || $param eq 'success’) {
$action = $param;
$semantics = "action=$action";

}
delete $params{$key};
}

if (Paction && ($action eq 'add_product’ || $action eq ‘cart_remove' || $action eq
‘remove_product’)){
foreach my$Skey (@semanticKeysArr) {
if ($key eq 'pID’ || $key eq pQty’) {
my $param = $params{Skey};
if ($param) {
$semantics = "$semantics,$key=$param";
} elsif (scalar(@keys) >= 1) {
$semantics = "$semantics,$key=$keys[0]";

}
delete $params{Skey};

}
}

$r->subprocess_env(semantics => $semantics);
my $cookiesJar = Apache2::Cookie:=3arew($r);
my $sidCookie = $cookiesJarcookies("sid");
my $userld;
if ($sidCookie) {
my $sessionld = $sidCookkevalue();
my $toc_dbh = DB#connect('dbi:mysql:tomatocart’,'root’,'root")
or die "Connection Error: $DBI::err&";
my $toc_sql = "select customer_id from toc_whos_online where session_id =
'$sessionld™;
my $toc_sth = $toc_dbhprepare($toc_dj
$toc_sth>execute or die "SQL Error: $DBI::errsif;
my @toc_row,;
if (@toc_row = $toc_sthrfetchrow_array) {
$userld = $toc_row|[0];
}
}

$r->subprocess_env(userid => $userld);
return Apache2::Const::OK;

}

1
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The implementation of thebave handler can be described as below
1) Connect to the mysemanticDB database and read the list of semantic attributes from the semantic_data_model
table for the request URI.
2) Read all the request parameters from the http request and store thenvakike in a hash map.
3) For each semantic attribute
1 Get the value of the semantic attribute from the request parameters.
1 Add the attribute namealue pair to the semantic info variable.
4) Set the semantic information in a server environment varaidename it as 'semantics'.
5) Read the 'sid' session cookie from the http request and get the user session id.
6) Connect to the 'tomatocart' application database
7) Get the userld by querying the application database using the session id.
8) Set theuser Id in the 'userid' environment variable.

The userid and the sessionid are read by the Apache logging routine and recorded in the access log entry.

V. RESULT
A. TomatoCart application
We are using the TomatoCarcemmerce shopping cart applicen for demonstration purposes in this research.
Thisis a free and opesource application. The application has been installed in the Apache Web server.
Loggedin with a useftom@example.cohto the applicationrad add products to the shopping cart

@ 13.3" MACBOOKAIR... %

€ ) @ localhost/romatocart/products.php?e ~| @ ||Q search w8 9 ¥ A& =

. C » MyWishist » Logofl iy Bookmark "2/ 0 fem(s) v

New Products Sign Out My Account Checkout Contact Us

| ]
13.3' MACBOOK AIR APPLE ZOFSOLLA

1. 50,00 ~ $600.00

$1,299.00 incl. tax 2. $600.00~ 5120000
Availability ELTE 3. $1,200.00 ~ $1,800.00
Quantity: dpes =

4. $1,800.00 ~ $2,400.00
Qty: 1 w Add to cart 5. $2.400.00+
Add To Compare | Add To Wishiist

Categories 1
Categories 2
n . = Categories 3
—_— Categories 4
Latest News
Description  Reviews(0)
0
,U Products Features
Processor Core? Duo 18GHz L2 cache 6MB
lenovo B4GE soiid-staie drive n
Optional extemal Apple MacBook A SuperDrive avaiable seperately
DD DM et Toshiba Satelite L305D-S5904
Display 13.3 backit LCD , maximum resokuion 1280 x 500 15.4-Inch Laptop
NIC type Gigabit Ethernet 559.00
TR o iC inciuded ves

Fig 3. Tomatocart Customer login

Then checlout the products from the cart and complete the order.
@ Shopping Cart - Girij... *
€)@ localhost/tomatocart/checkout.php?cart v | & |[Q search wB8 9 3+ A S =

b MyWishist + Logoft <y Bookmark 5 2 tem(s) v

Home New Products Sign Out Wy Account [— [—
Oniine Shop » Checkout » Shopping Cart -
Shopping Cart = Shop By Price
— 1. 5000~$50000
2. $600.00~ $1,200.00
Date Added: 07/17/2016 3. $1,200.00 - $1,800.00
T 133" MACBOOK AIR APPLE ZOFSOLLIA®* (Top Category) 1 L2 4. $1,800.00 ~ §2,400.00
@ 17" MACBOOK PRO MBIGSLLIA™ (Top Category) 1 LEEAD 5. 52,400.00+
SubTotat RPN = article Categories
Categories 1
- Products marked with ™™ don't exist in desired quantiy in our stock ETEEEE
[ ¢ “Yoi can buy them anyway and check the quantty we have in stock for immediate delvery inthe Categories 3
checkout process Categories 4
Latest News
Contus Shopping
ma
Jlenovo Recently Visited Products Recent Categories :
17 MACBOOK PRO MBIG6LUA Laptop
n $1,199.00 (in Lapiop)
L HP Paviion TXZ510US 12 1-inch
Laptop
13.3 MACBOOK AIR APPLE ZOFSOLUA CEROD
T B 529900 (nLopion)

Fig 4. Tomatocart Customer shopping cart
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User successfully completed the order.

‘Your Order Has Bee

€ ) @ localhost/tomatocart/checkout.php?success v @ | [Q search | % & + & O

+ My Wshist » Logoff Bookmark "2/ 0 fem(s) v A
(@ tomato Cart : i ;

Sign Out

Shop By Price

1. $0.00 - $600.00

Your Order Has Been Processed!

2. 3600.00 ~ $1,200.00
Your order has been successfuly processed! Your products wil arrive at their 2 M- e
‘destination within 2-5 working days.

4. $1,800.00 ~ $2,400.00 [l
Piease notity me of updates to the products | have selected beiow:

5. 5240000+

()13 3" MACBOOK AIR APPLE ZOFSOLUA
[ 17 MACBOOK PRO MB165LLA

= Article Categories

You can view your order history by going 1o the My Account page and by
clicking on History. Categories 1

Please direct any questions you have 1o the store owner. Ot

Thanks for shopping with us online!

»
»

} Categories 3
» Categories 4
»

Latest News

Your Recent History

Recently Visited Products Recent Categories
17 MACBOOK PRO MBLEBLUA Laptop

g $1,199.00 (in Laptop)

HP Paviion DV7-1240US 17.0-Inch

133 MACBOOK AIR APPLE ZOFSOLUA Lapiop
B seomieo sron00

Fig 5. Tomatocart Cusbmer Order

For each of the requests corresponding to the user actions for add product & confirm order, the perl handler will
enrich the semantic information namely the action and product id in the logs. The session id and user id are also add to
the log etries as seen in the scresot below of the access.log file

127.8.8.1 [17/3ul/2016:15:25:99 +8538] "POST /tomatocart/account.php?login=process HTTP/1.1" 362 466 ‘htt|
account,.php?loginasid=jt31bssitaofoBcirrsohcogn6” "Mozilla/5.® (X11; Ubuntu; Linux xB6_64; rv:41.8) Gecko/ 201
"jt31b5sjtacfodcjrrsohcogne” "o"
hz7.8.8.1 - - [17/3u1/2016:15:75:18 +8538] "GET /tonatocart/index.php HTTP/1.1% 700 5519 "http:/[lacalhost/tonator
loginksid=jtilbssjtaofoBcjrrsohcogne” rvidl.p) Gecko/20100101 Firefox/4

*jL31bss jtaofasic jrrSohcagns” "o"
127.0.8.1 - - [17/Ju1/2016:15:25:48 +3538] TTP/1.1" 200 6983 "http:/{localhos Yfonatocart/index. php”
"Mozilla/5.8 (X11; Ubuntu; Linux x85_64; rv: 41 0) Gecko/20100191 Fire ']l)lb)sj(aarcac)rrmhcggnﬁ' b Ao

127.9.0.1 - - [17/Jul/2016:15:27:36 +8538] "POST /tonatocart/json.php HTTP/1.1" ttp://locathost/tonatocart/products.php?6”
“Mozilla/5.8 (X11; Ubuntu; Linux xB6 64; rv:41.0) Gecko/20189181 Firefox/41.0" “action=ad product.plb: * *jt3lbssjtaoto8c)irrSohcigne” *1*
127.9.9.1 - - [17/Jul/2016:15:28:27 +8538| "GET /tonatocart/index.php?cPath=1 HTTP/1.1" 289 5625 "http://localhost/tomatocart/products.php?6”
“Mozilla/5.8 (X11; ubuntu; Linux xB6_64; rv:41.6) Gecko/20189181 Firefox/41.0 *-* “jt3lbSsitaofoscirrsohcogne” "1"
127.9.9.1 [17/3u1/2016:15:28:31 18538] "GET /tomatocart/products.php?5acPath=1 HTTP/1,1" 288 7882 “http://localhost/tomatocart/index.php?
cPath=1" "Mozillaf5.0 (X11; Ubuntu; Linux x86_64; rv:41.8) Gecko/28168181 Firefox/41.8" "-" "jt3lbssjtaofoBcjrrsohcigns” "1"
127.8.8.1 - - [17/3u1/7016:15:28:33 48538] "POST [tonatocart/json.php HTTP/1.17 700 B36 "http://lacalhosttonatocar t/products.phpzsacPath-1"
"Mozilla/s.4 (X11; Ubuntu; Linux x86_64; rv: a) u) Gecko/201081081 Firefax/41.0" "action=add pluducl piD=5" "jtilbSsjtaofolicjrrschc9gne” "1
127.0.8.1 - - [17/3ul/2016:15:28:37 921 "http://localhost/tomatocart/products.php?
SkcPath-1" "Mazillaf5.6 (X11; Ubuntu; T "jL3ibSsjtaofoBe jreSohesgns” "1"

127.9.0.1 - - [17/Jul/2016:15:25:15 HTTP/1.1" 286 5323 "http://localhost/tomatecart/checkout.php?
cart” "Mozilla/5.8 (X11; Ubuntu; Liny! J41.0" "-" "jr3lb5Ssjtaoro8cirrSohcogns” "1

127.0.9.1 - - [17/Jul/2016:15:29:16 +8 * 200 4375 p:/[/localhost/tonatocart/checkout.php?checkout™
“Mozilla/5.8 (X11; Ubuntu; Linux xB6 64; rvi41.0) Gecko/20198181 Fire?ox/u 0' *.* "4t3lbSsitaofodcirrsohcogns” “1"
127.9.8.1 [17/3u1/2016:15:29:28 48538] "POST /tonatocart/json.php HTTP/1.1" 200 4321 "http://localhost/tonatocart/checkout.php?checkout”
“Mozilla/5.@ (X11; Ubuntu; Linux x86_64; rv:41.8) Gecko/20189181 Firefox/41.8" *-* "jt31bSsitaofoscirrsohcogns” "1"
127.0.8.1 [17/3u1/2016:15:29:21 +8538] "POST ftonatocart/json.php HTTP/1.1° 200 1214 " //Mocalhost/tonatocart/checkout.php?checkout”
"Mozilla/5.8 (X11; Ubuntu; Linux x86_64; rv:41.0) Gecko/7D188181 Firefax/41.0" *-" "jt3lbssjtaofoscjrrschcogne” "1"
127.0.0.1 - - [17/3ulf2016:15:29:25 +8538] "POS! [tonatocart/json.php HITP/1.1% 200 1574 "http://lacalhost/tonatocart/checkaut.phpZcheckout™
“Mozilla/5.6 (X11; Ubuntu; Linux x86_64; rv:41.0) Gecko/20108181 Firefox/41.0° *-* "jL3lbSsjtaofolc jrrSohc9gns® "1

127.8.9.1 - - [17/Ju1/2016:15:20:28 +8538] "POST /tonatocart/Jjsen.php HTTP/1.1% 206 1223 "hitp://localhost/Lonatocart/checkout . php?checkout”
“Mozilla/5.8 (X11; Ubuntu; Linux x86_64; rv: * T-" "JtdlbSsjtacredcjrrSohcogne” 1"

127.9.9.1 - - [17/Jul/2016:15:38:23 +8538] 382 448 “http://localhost/tomatocart/checkout.php?
checkout” "Mozilla/5.6 (X11; Ubuntu; Linux x 9" "-" "jt3lbSsitaofoBcirrSohcogné” "1
127.9.9, [17/3ul/2016:15:39:23 +8530] * 4742 "http://localhost/tomatocart/checkout.php?

checkout r'oz\l\a/s 0 (x11; Ubuntu; Linux x86_64; rvi41.8) r,ccko/ze1eexe1 Flrefox/41.8" "action=success” *jt3lbssitaofo8cirrsohcogne” *1*
127.8.98.1 [17/3u1/2016:15:31:81 1853@] "GET [tomatocart/account.php?logoff HTTP/1.1" 288 4488 "http://localhost/tomatocart/checkout.php?
success" "Morzillaf5.0 (X11; Ubuntu; Linux x86_64; rv:41.8) Gecko/?8188181 Fircfox/41.8" "-" "jt31bSsjtaofoBcjrrsohcogns” "1"

Fig 6. TomatoCarit Apache access.log

All the other noressential requests like images, error response & internal dummy connections are logged in the
access_redundant.log file as in theestishot below

127.0.98.1 - - [17/Jul/2016:15:38:52 +8538] "GET /tonatocart/templates/qlass gray/inages/arrow black.png HTTP/1.1" 209 3157 “http://localhost/
tomatocart/templates/glass gray/all.min.css” "Mozilla/5.8 (X11; Ubuntu; Linux x86_64; rvi41.8) Gecko/20100101 Firefox/41.8
127.9.9.1 [17/3u1/2016:15:38:52 +8538] " /tonatocart/templates/alass_gray/inages/arrow-down.png HTTP/1.1" 289 493 "h
tomatocart/templates/glass_gray/all.min.c55" "Mozilla/s.® (X11; Ubuntu; Linux xB6_64; rv:41.8) Gecko/20100101 Firefox/41.8"
127.8.9.1 [17/3ul/2016:15:38:52 18538] "GET /tomatocart/templates/glass_gray/inages/nav_hover_visited.pn
localhost/tomatocart {tenplates/glass_gray/all.nin.css™ "Mozilla/s.@ (X115 Ubuntu; Linux xB6_64; rv:41.0) Gecko/ZB1BB181 Fir
127.8.8.1 - - [17/3ul/2016:15:38:52 +853a] "GET [tonatocart/templates/glass_gray/inages/nav_bar_bg.png HTTR/1.1" 288 459 "http://localhost/
tonatocart/templates/glass_gray/all.min.css”™ "Mozilla/s.0 (X11; Ubuntu; Linux x86_64; rv:41.8) Gecka/20100101 Firefox/ja1.8
127.8.8.1 - - [17/1ul/2016:15:38:52 +8538] " Jtonatocert/templates /glass_gray/insges/nav_separatar.png HITP/1.1" 288 52
tonatocart/terplates/glass_gray/all.min.css” "Mozilla/5.0 (X11; Ubuntu; Linux xB6_64; rv:dl.8) Gecko /20100101 Firefox/41.8
127.8.8.1 - - [17/Jul/2016:15:38:52 +8536] "GET [tonatocart/templates/glass_gray/inages/box_content_botton_bg.png HTTP/1.1" 266 3096 “http://
localhost/tomatocart/tenplates/glass_gray/all.ntn.css™ "Mozilla/5.6 (X11; Ubuntu; Linux x86_84; rv:41.0) Gecko/201898191 Flrefox/41.0"
127.6.8.1 - - [17/Jul/2016:15:38:52 +8536] "GET /tomatocart/templates/glass_gray/inages/box_title_bg_blue.png HTTP/1.1" 268 1686 "http://
Localhost/tomatocart/tenplates/glass_gray/all.nin.css® “Mozllla/j5.8 (X11; Ubuntu; Linux XB6_64; rv:41.0) Gecko/20199181 Firefox/41.0
127.9.98.1 - - [17/Jul/2016:15:3B:52 +8538] "GET /tonatocart/templates/glass_gray/inages/box title bg black.png HTTP/1.1" 286 939 “http://
localhost/tomatocart/tenplates/glass gray/all.nin.css® “Mozilla/5.8 (X11; Ubuntu; Linux xB6 64; rv:41.68) Gecko/26190191 Firefox/41.0"
127.9.8.1 - [17/3ul/2016:15:38:52 +8538] "GET /tonatocart/templates/qlass_gray/inages/content header _bg.png HTTP/1.1" 28@ 434 “http://
localhost/tomatocart/tenplates/glass_gray/all.nin.css* “Mozilla/5.8 (%11; Ubuntu; Linux xB6_64; rv:41.8) Gecko/20199181 Firefox/41.8°
127.8.9.1 [17/3u1/2616:15:3B:52 1853@] "GET /tonatocart/templates/glass_gray/inages/arrow_gray.png HTTP/1.1" 288 3184 "http://localhost/
tomatocart/templates/glass_gray/all.min.css” "Mozillafs.B (X11; Ubuntu; Linux xB6_04; rv:41.8) Gecko/20100101 Firefox/41.8"
127.9.9.1 [17/3ul/2016:15:38:57 +853@] "GET /ftonatocart/templates/glass_gray/inages/foot_bg.png HITP/1.1" 288 421 "http://lacalhost/
tonatocart/terplates/glass_gray/all.min.css” "Mozilla/5.p (X11; Ubuntu; Linux xB6_64; rv:41.8) Gecka /20100101 Firefox/41.8
127.0.8.1 - - [17/1ulf2016:15:38:52 +8538] "GET [tonatocart/templates/glass_gray/inages/box_categ,
localhost/tomatacart/tenplates/glass_grayfall.nin.css” "Morilla/5.8 (X11; Ubuntu: Linux x86_64; r
111 - - [17/3ulf2016: 8:568 +8518] TIONS * HTTP/1.8" 288 126 "-" "Apache/2.4.12 (Ubuni
nod_apreq2-20896110/2.8.0 nod_perl/2.8.9 Perl/v5.20.2 {internal dummy connection)”
127.0.8.1 - - [17/Jul/2016:16:42:24 +8538] "GET Stonatocart/images/farrow_south_east.golf WTTP/1.1" 286 718 “http://localhost/tomatocart/info.php?
contact” "Mozilla/5.6 (X11; Ubuntu; Linux x86_64; rv:41.8) Gecko/261680161 Firefox/41.8"
127.9.9.1 - - [17/Jul/2016:16:42:24 +8538] "GET /tonatocart/ext/securimage/inages/refresh.png HTTP/1.1% 200 3338 "http://localhost/tonatocart/
info.php?contact™ "Mozilla/5.0 (X11; Ubuntu; Linux xB86_64; rvi41.8) Gecko/20100101 Firetox/41.8"

127.6.8.1 - - [17/Jul/2016:17:06:47 48538] "GET /tonatocart/produuct.php HTTP/1.1" 464 513 Linux x86_64;
rv:i41.8) Gecko/20100181 Firefox/41.8"

"http://localhost/

425 “http:z//

127.9.9.1 [17/3u1/2016:17:88:47 +8538] "GET /favicon.ico HTTP/1.1" 463 580 *-* "Mo 5 rviai.e)
Gecko/ 28188181 Firefox/4h1.6"
127.98.0.1 [17/3u1/2016:17:86:48 18538] "GET ffavicon.ico HTTF/1.1" 484 500 "-* "Mozilla/5.8 (X11; Ubuntu; Linux xB6_64; rv:41.0)

Gecko/28188181 Firefox/41.0"
PlainText v Tab width: & v Ln g6, Col 158 INS

Fig 7. TomatoCarit Apache redundant access.log
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VI. CONCLUSION
Web Usage mining is a rather recent research field and it corresponds to the process of knowledge discovery from
databases (KDD) applied to web usage data. Howeverrdprgcessing step which is the most complex and-time
consuming has received less attention from the research community. There is a need for more research on the Data Pre
processing task, to get better quality of-precessing results in optimum time. Tv@posed paper discusses a Data Pre
processing technique by using an effective web server logging system. The new logging mechanism will incorporate
some of the steps of Data Rymcessing and thus help to bring down the time required for Dafaréresing.
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