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Abstract— For accessing the information from web log, thisdsy important task and this task can be accomgdidy web usage mining
technique. Through web usage mining technique wefical out visitors behavior which can automatigahd very fast access intrinsic
information from huge amount of web log data, sashinteresting access path, identify the user,saoug the web page group, web user
clustering and web pre-fetching. Web usage minsngnilestone for decision making process for anmiggdion. Data preprocessing is very
important concepts for the mining process. If oebviog data is preprocessed then we can easilyfihthe desire information about visitor
and also retrieve other hidden information from @ data. In this paper we focus on data prepedegdechnique of web usage mining,
after completion of data preprocessing, any kingri@levant information can be sort out. We hav&gbroposed an algorithm and its
implementation for web log preprocessing in webgesaining. Every page has been assigned with awidinal token. According to this
token and frequency, data mining technique (Classibn, Association Rules, and Clustering) carapplied. In this article we can easily
find the highest and lowest value according to magess frequency.

Keywords—Web Usage Mining, Preprocessing, Web Log Data, &eqy, Clustering.

l. INTRODUCTION

One of the names of web usage mining is web logngirit
is one of the techniques to find interesting infation from
web log data. All in the web log data is storedtlos server.

Algorithm, it is easier to find relation among weéta within
the limited amount of time.
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preprocessing includes data cleaning, user ideatifin,

session identification and path completion [17].

An efficient data preprocessing approach improviese t
required for data mining or pattern discovery. Ufr alata
preprocessing is efficient then it can be easilyd fiout
frequent pattern or interesting rule among web daith

limited amount of time. In this paper we have apalyhe
web log data and differentiate its attributes. Atimalyzing
the data we have to preprocess of that data ang giv
algorithm for data preprocessing. Using our pregssing
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Fia. 1 Sample of web loa da

Il.  WEB USAGE MINING

Cooley et. al. [8] defined the term web usage ngrand they
also given the definition of web usage mining. Wedage
mining is the automatic discovery of user accesepes web
servers. An overall process of web usage minirgivien the
figure 1.
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A. Data Preprocessing

Lots of problems in data preprocessing like coltecbf data,
integration of data and transaction identificateda [2][3]. It
is a procedure to convert the various kinds ofrimization like
content information (text, image, audio, video,usture
records), structure information (hyperlink, intendaintra
document), usage information (web and applicatierves
logs) and also use for pattern discovery process.

---------------- Data Prepmcessing  ~---== Pattern Discovery —~ Pattern Analysis
< Association
Weh Log Dain Pattern
Rules
o
Data Clzanirg b . . Query/
|, Patem < Classification VISUAL
Tools
< Clustering
Pattern
User, Session
Idertification, and
Pathcompletion

Fio. 2 Web Usaae Mininarchitectur

Data preprocessing include data cleaning, usettifa@tion
and session identification and path completionsKimds of
method convert our web data into this preprocessmgert
the data into a unique format [15].

B. Pattern Discovery

It is a method which is use to find out pattermfraveb data
but this method is only applicable when the data ar
preprocessed .In this process logs were taken &mKHASA-
HTTP website and log file is available at The IntrTraffic
Archive sponsored by ACM SIGCOMM for the time pekrib
July to 31 July1995[9]. We discover the statistio@asure
and pattern discover through sample data. Thisgsomay
failed when our sample are in not appropriate faynita
means that sample does not represent the comptsH
There are various techniques for pattern discoygocess
like clustering, statistical analysis, associatiomnle,
classification sequential pattern and dependenajefirg.

C. Pattern Analysis

In this technique we have to extract frequent watia ghattern
from the all data pattern which is huge amount ebwlata.
For this we have various kinds of methods like ApriFP-
tree, and WAP-tree etc [10]. By using this methogl @an
discover statistical measurement (mean, median,enetc),
interesting rules and most frequent patterns [16].

Ill.  DATA PREPROCESSING

The Quality of Data is a key part to understandwve are
going to mine from it. Most of mining attempt useprogress
quality of data. To analyze user behavior, webdata play a

very important role for it. But web log data contsome
unnecessary information like image access, failetties,
server load etc [6][14]., which will affect the pigion of
pattern discovery and pattern analysis. Becaufastiata
Preprocessing is very important task in mining todf
efficient patterns and getting efficient result.

A. Data Collection

In this article, the data source which is in Il fiormat, for
the finding hidden information of visitor is colked by
NASA-HTTP. The log file is available at The Intetrieaffic
Archive sponsored by ACM SIGCOMM [9]. We use thetpa
of the logs during the period of 1 July to 31 JO93. For
session identification, set the maximum elapseack tim 30
min, which is used in many commercial applicatifi].
There are following data structures of web logssirawn in
figure3.

Client/Server
Name Methods

Client/Server
Bytes

Fig. 3 Maijor attributtcontain web log da

Weblog

B. DataCleaning

This is the first step to performed in the in thregrocessing
of web log data. It is the procedure to eliminatelévant
information from web log data. Lots of users carabeessed
a website, but when HTTP status code failed wittome it
also maintain in web log data [12][13]. Data clegniis
generally site specific procedure; lots of extréotimation
may not be significant for analyzing the web logadike
style of file, sound (audio, video) files [7]. Tedore some
useless entries may occur and it can be removeaia d
cleaning process. Through data cleaning technique,
inconsistency, irrelevancy, noise can be find auintprove
the quality of data. There is following algorithm ¢lean the
noisy data from server log is illustrated below.

C. Analgorithmto clean noisein a data

1) Sart

2) Scanthelog Recordin LF

3) For everyrecordinLF

4) Read all the fields (Referrer, Methods, Satus etc)
5) If status code = Success

6) then

|
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7) TakelP Addressand URL

8) If(Suffix of URL=*.txt, *.mpg,*.gif , *.css, *.jpg)
9) then

10) Remove suffix from URL

11) Otherwise

12) Saverecords

13) Endif

14) Fetch the next record

15) End if

16) Stop

This algorithm not only cleans the irrelevant dath can also
eliminate the inconsistency and incomplete datarorEr
request are not in use of mining technique. Thesdskof
request can be eliminated after checking the reqoede,
suppose the request code like 404 then this codards
generated code [14]. When this kind of code camioatile
reading the file it can be remove according to rereguest
code. All the log entries having this kind of coden be
eliminated because it is useless. We have analfmedog
data and show the given table | below This tablegithe
information about data before cleaning process.

IV. IMPLEMENTATION OF DATA PREPROCESSING
ALGORITHM

We have implemented the above algorithm in java
programming language. First of all to clean theda¢n, read
the web log file and count all the record. The ¢ogehind
that the procedure is that, we have read charbgteharacter
from a file compare the character from ASCII vatfespace
and enter key and count all the record from webfileg We

are showing the given figure4.

4 (oitD1us - [CAProgram Files (x86]\Uava\dk.7.0NIn\C,., (oo o0 [ ]

@ File Edit View Search Document Project Teools Browser
Window Help = 2
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class CountRecordLog
1
public static wvoid main{Stringl[] args)

{

m

while | |{ch=fr_read{))!=-1)
!
iff{ch=" *} |'l (ch==13)}
i

b c++4]

: i =
J i v

|# CountRecordLog jav
For Help, press F1 In 20
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ndowsisystem 3 womd.exe lilg

OF RECORD BEFORE CLEANIMNG = 17826415
ny kewywy to continue - - -

Fig. 5 Result for showing number of records io@ file

After counting all number of records, we will have
preprocess (clean) our data. In this procedure aee Ho
remove the entire suffix (*.jpg,*.css,*.gif etc.)hieh is not
necessary in a file. The file size is also reduafter cleaning
the data. The code and result show the below fgure

#) EditPlus - [CAProgram Files (e86)\ ava\dicL 7.0Nin\Cl.. Lo (e

@ File Edit View Search Document Project Tools Browser
Window Help = || ||
TEHd @ eavE| & [Feip
=l Tt p—— Ep——
import java_.io.*;
import java.-util_*;

import javax.swing.*;

class Cleanlog

1

public static woid main(String args[l){
Seringl] arr ={"jpg","cas", "gif"}];

m

while{sc.hasNext{)}
{
int check=l;
String sl=sc.nexti);
sl=sl1.tcLowerCasei); -

J;:- b

# CountRecordlog.jav  # CleanLog.java

For Help, press F1 In 30
h

Fin A A cade far cleaninn «iiffix from weh f

After the cleaning process has been done thenniafion is
describe below the table I.

TABLE I.

EVALUATION OF LOG DATA

Fig. 4 A code for counting number of records fraeb file

I ne output return all numper or recoras rom a, wees are

showing the given figure 5.

Cleaning Process Log File Size(Bytes) Number of Brels
Before Cleaning LF 205,242,368 17026415
After Cleaning LF 122,548,815 10315667

Page Access Frequency

@
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Log data consists of different types of attribuike | IP ) ) ) .
Address, User Name, Timestamp, access RequestsStat In this article we use the dataset is availabl@he Internet

code, Byte Transferred, Referrer,

User Agent etéterA

studying all these different types of attributes experiment
on the access request. In this access requeshftimation

regarding that

[ B

Bl C\Windows'system32\cmd.exe

[61/jul~1995:00:02:20
—-A408 1

Yget
“images /nasa—logosmall

unicompb .unicomp.net

[1/jul-1925:88:82:208
—A40@8 1

Vet
“images ksclogosmall
http-1.8"

2008

3635

[A1/jul-1995:808:82:21
—B‘IBB]

"get
/1mage../k..cmap tiny
-ar

to continue . . .

Fig. 7 Result after cleaning process

F=ad loe
HCCas5s I:1J.=-

Imitialime Clonnter

| -

Traffic Archive sponsored by ACM SIGCOMM for thent
period 1 July to 31 Julyl995[9], and divide thatadato
different types according to its attribute.

Pages Frequency
scottp/publish.html 11488
ladd/ostriches.html 459
friesend/tolkien/rootpage.html 3464
lowey/encyclopedia/help.html 1367
macphed/finite/fe_resources/nodel.html 2301
macpherc/images/libadge.gif 1212
turner/duesouth.html 5038
medialit/keypal78.htm 42
library/gic/vinl/cannon/cannon 629
gelowitz/images/brainl.gif 2815
keele/images/arkeele.gif 1184
gsa/fgifs/Nexus_logo.gif 76
digger/white.html 1353
registrar/95 96 Calendar/Gen_Info/gen info.ntml | 191

Fig. 9 Frequency of an individual page

Out of which we access one part those name is Adeage.
In this part we applied data preprocessing teclmiguthe

starting. Then we counted the frequency of the scpage,
the term Frequency of page means that the numbfers o

visibility of that page in a particular file.

-
| F=sd =ach lin=s of fils {ln) |

I

| Incramernt Cournter by ons |

1!

| Write COhatpuat |

Frequency of Page

| scottp/publish html

® ladd/ostriches html

1353, 4%
76,0% ‘ ® friesend/tolkien/rootpage.

121,1% htrnil
I A% _\ L= B lowey/fencyclopediafhelp.
hitmil

529,2% . ® macphed/finite /fe_resourc
es/nodel.html

= macpherc/images/lilbadge
gif

® turner/dussouth. html

m medialit/keypal78.htm

d library/gic/vinlfcannon/c
annon
B gelowitz/images/brainl _gif

1212, 4% F 459, 2% W keelefimages/arkeele_gif

gsafgifs/Mexus_logo.gif
230L.7%  yae7 a9 gsa/gifs/ | -1

digger/white_htmil

registrar/95_986_Calendar;
Gen_Info/gen_info.html

Fig. 8 Flow diagram for frequency of page

)))\

We implement this process for which we read thiegtine
by line and checked it with other string s preserthe file. If
the string gets matched again and again then wenrent its
counting by one each time and this counting onlywghits
frequency. This process is repeated until we rélaerend of
file. We can easily understand that process to affigure.
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V. CONCLUSION

The important task of Web Usage Mining is data
preprocessing. For applying data mining techniquesdata
must be preprocessed, after the can be use dat@mgmin
techniques like classification, clustering and aigimn rule
mining etc. Generally data preprocessing is a toresuming
process. In this article we proposed an algoritbmafeb log
data cleaning and also implemented this algoritimmto
programming language. When our data would
preprocessed then we can easily detect the usehavior
that used the website. The term user behavior neansiow
much time user use a particular website? What suefyon
that? What are their interests? According to thisd kof
information we can judge the interesting informatio
applying some data mining techniques. Here we ealtite
page access frequency and defined different pa&gmshat

be

highest number of accessed page and lowest number o

accessed page can be estimated.
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