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Abstract-Today’s real world databases are highly susceptible to
noisy, missing and inconsistent data due to their typically huge
size data and their origin from multiple, heterogeneous sources.
Hence, pre-processing of data is necessary to help improve the
quality of data and consequently the mining results. There are
number of data pre-processing techniques. In this paper, we
would like to discuss two different approaches for data pre-
processing one based on XML and other based on text file. But
the basic algorithm and steps involved in pre-processing are
considered same for both the approaches.
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I INTRODUCTION

The World wide Web has become one of the most important
media to store, share and distribute information .At present,
Google is indexing more than 8 billion Web pages[1]. The
rapid expansion of the Web has provided a great opportunity
to study user and system behavior by exploring Web access
logs. The WWW is serving as a huge widely distributed global
information service center for technical information, news,
advertisement, e-commerce and other information service.
This makes information retrieval process difficult. Most users
may not have good knowledge of the structure of the
information network, and may easily get bored by taking many
access hops and losing impatience when waiting for the
information. These challenges will have been solved
efficiently by Web mining, which is the application of data
mining  technologies. Web mining [2] that discovers and
extracts interesting knowledge/patterns from Web is classified
into three types as Web Structure Mining that focuses on
hyperlink structure, Web Contents Mining that focuses on
page contents as well as Web Usage Mining that focuses on
Web logs. In this paper, we are concerned about Web Usage
Mining (WUM), also named as Web log mining. The process
of WUMI3] includes three phases shown in Fig. 1. data
preprocessing, pattern discovery, and pattern analysis. Data
Preprocessing basically consists of data cleaning, data
integration, transformation and data reduction. Pattern
discovery deals with extracting knowledge from preprocessed
data. Some of the techniques used in Pattern discovery are
Association rules, Classification, Clustering etc. Pattern
Analysis filters out uninteresting rules or patterns from the set
found in the pattern discovery phase. Basic Web Log Mining
structure is given below in figurel.
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Figure 1: Basic Web Log Mining Structure

In this paper, we would be focusing on two approaches of data
pre-processing.

Il RELATED WORK

In this section, we introduce some related work in data
preprocessing. In the recent years, there has been much
research on Web usage mining [9], [10], [11], [12]. However,
data preprocessing has received far less attention than it
deserves. Methods for user identification, session
identification, and path completion, are presented in [13]. In
another work [14] the authors compared time-based and
referrer-based heuristics for visit reconstruction. They found
out that a heuristic's appropriateness depends on the design of
the Web site (i.e. whether the site is frame-based or frame-
free) and on the length of the visits (the referrer-based
heuristic performs better for shorter visits). In [15] Marquardt
et al. addressed the application of WUM in the e-learning area
with a focus on the preprocessing phase. In this context, they
are defined the notion of visit from the e-learning point of
view. Moreover, in the same paper, the authors have presented
several data preparation techniques to identify Web users, i.e,
the path completion and the use of site topology. To identify
the user sessions, a fixed time period, say thirty minutes [6], is
used to be the threshold between two sessions. Zaiane et.al[16]
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have applied various traditional data mining techniques to
Internet log files in order to find different types of patterns,
which can be harnessed as electronic commerce decision
support knowledge. The pre-processed data can be finally
loaded into Knowledge Base and can be further used for
analysis with help of data mining techniques like
classification, clustering and association mining.

Il BLOCK DIAGRAM FOR DATA
PRE-PROCESSING

Steps involved in data pre-processing are shown with the
help of block diagram in Figure 2 below:
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Figure 2: Block diagram for data Pre-processing

A.  Log File

Log File is the input to pre-processing block. A Web log
is a file to which the Web server writes information each time
a user requests a resource from that particular site. Data
preprocessing a web usage mining model (Web-Log
preprocessing) aims to reformat the original web logs to
identify user’s access sessions. The Web server usually
registers all users’ access activities of the website as Web
server logs. Due to different server setting parameters, there
are many types of web logs, but typically the log files share
the same basic information, such as: client IP address, request
time, requested URL, HTTP status code, referrer, etc.. Data
sets consisting of web log records for 5446 users were
collected from De Paul University website. Web log consist of
17 attributes with the data values in the form of records.

The following is a fragment from the IS server logs:

date time c-ip cs-username s-sitename s-computername s-
ip s-port cs-method cs-uri-stem cs-uri-query sc-status time-
taken cs-version cs-host cs(User-Agent) cs(Referer)

2002-04-01 00:00:10 1cust62.tnt40.chi5.da.uu.net - w3svc3

bach bach.cs.depaul.edu 80 get /courses/syllabus.asp
course=323-21-603&q=3&y=2002&id=671 200 156 http/1.1
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www.cs.depaul.edu
mozilla/4.0+(compatible;+msie+5.5;+windows+98;+win+9x+
4.90;+msn+6.1;+msnbmsft;+msnmen-us;+msnc21)
http://www.cs.depaul.edu/courses/syllabilist.asp
depaul.edu/courses/syllabilist.asp

B Basic Algorithm And Steps Involved In Preprocessing

Steps involved in data pre-processing are explained below

1  Data Cleansing: Irrelevant records are eliminated during
data cleansing. Since target of web usage mining is to get
traversal pattern, following two kinds of records are
unnecessary and should be removed :

a. The records of graphics, video and format
information. The records having filenames suffixes of
GIF, JPEG, CSS and so on, which can be found in
c¢s_uri_stem field of record.

b. The records with failed HTTP status codes. By
examining the status field of every record in the web log,
the record with status code over 299 and under 200 are
removed.

2 User and Session ldentification: The task of user and
session identification is to find out the different user
sessions from the original web access log. A referrer-based
method is used for identifying sessions. The different IP
addresses distinguish different users.

a. If the IP addresses are same, the different browsers
and operation systems indicate different users which can
be found by client IP address and user agent who gives
information of user’s browsers and operating system.

b. If all of the IP address, browsers and operating
systems are same, the referrer information should be taken
into account. The ReferURI (cs_referer) is checked, a new
user session is identified if the URL in the ReferURI - field
hasn't been accessed previously, or there is a large interval
(usually more than 30 minutes) between the accessing time
of this record.

3  Path Completion: Path Completion should be used
acquiring the complete user access path. The incomplete
access path of every user session is recognized based on
user session identification. If in a start of user session,
Referrer as well URI has data value, delete value of
Referrer by adding ‘-. Web log preprocessing helps in
removal of unwanted click-streams from the log file and
also reduces the size of original file by 40-50%.
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v APPROACHES FOR DATA
PRE-PROCESSING

A. Pre-Processing Using Xml

Data Pre-processing can be done using XML (Extended
Markup Language). XML provides a structure to the
records which are present in web logs. Hence,
understanding of web logs becomes easier. Steps involved
in pre-processing using above approach are:

a. Logs recorded in the web log which is a text file are
converted into DOM tree structure using XML parsers
which is shown below:

<Ml version="1.0" encoding="UTF-8" 7>
<Record>
- <log»

<date>2002-04-01</datex

<time=00:00:10+</time =

<C-Ip>1cust62.tnt40.chi5.da.uu.net</c-ip>

<C5-Lsemames- </ Cs-Usermname:

<s-sitename >w3sve3 </s-sitename =

<s-computername sbach</s-computername =

<s-ip=bach.cs.depaul.edu</s-ip>

<s-port=80</s-port»

<cs-method=get</cs-method:

<C5-uri-stem =/ courses/syllabus.asp</cs-uri-stem=

<Cs-Uri-query »course=323-21-6038&q=38y=20028&id=671</cs-uri-query>

<5C-5tatus»>200</5c-statuss

<time-taken=156</time-takan>

<cs-versionshttp/1.1</cs-versions

<cs-host>www.cs.depaul.edu</cs-host

<cs_User-Agent=mozilla/4.0+(compatible;+ msie+5.5; +windows+98;+win+9x+

<cs_Referer=http:/ fwww.cs.depaul.edu/ courses/ syllabilist.asp</cs_Referers
</Logs

- <log>

<date>2002-04-01</date>
<time=00:00:26+</time >
<C-lp»ac9781le5.ipt.acl.com</c-ip>
<CS-USErnames»-</cs-username:»
<5-sitename >w3svc3 </s-sitename »
«<s-computername =bach</s-computername=

Figure 3: DOM tree structure of web log file (Log.txt)

Apply cleansing process ie; remove the records having status
code above 299 and below 200.Also remove the records in
which the attribute cs_uri_stem has extensions like css, jpeg,

gif.

b.

Next step is user identification and session identification
is same as given basic algorithm of data pre-processing.

Finally, the path completion helps to complete and format
the paths in user session, so that these paths can be further
used for analysis.

After the above steps, transfer the records which are
present in XML file into Knowledge base.
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B. Pre-Processing Using Text File

Data pre-processing is applied on records which are present

in the web log file (text file).Steps for preprocessing are:

1) Logs recorded in the web log which are in unprocessed

2)

3)
4)

A

form are shown below:

2002-04-01 00:00:10 1cust62.tnt40.chi5.da.uu.net -
w3svc3 bach bach.cs.depaul.edu 80 get
[courses/syllabus.asp course=323-21-
603&0q=3&y=2002&id=671 200 156 http/1.1
www.cs.depaul.edu
mozilla/4.0+(compatible;+msie+5.5;+windows+98;+win+
9x+4.90;+msn+6.1;+msnbmsft;+msnmen-us;+msnc21)
http://www.cs.depaul.edu/courses/syllabilist.asp
depaul.edu/courses/syllabilist.asp

2002-04-01 00:00:26 ac9781e5.ipt.aol.com - w3svc3 bach
l.edu 80 get /advising/default.asp - 200 16 http/1.1
www.cs.depaul.edu
mozilla/4.0+(compatible;+msie+5.0;+msnia;+windows+9
8;+digext)
http://www.cs.depaul.edu/news/news.asp?theid=573

Before applying cleansing process, attributes in the text
file needs to be separated using delimiter as space. These
spaces help in identifying exact position of
attributes/fields. Hence, remove the records having status
code above 299 and below 200 and records in which the
attribute has extensions like css, jpeg, gif.

Steps 3 & 4 are same as in above approach.

After the above steps, transfer the records which are
present in text file into Knowledge base.

\Y RESULTS
Data preprocessing was implemented using two different
approaches.
Step wise results for XML approach are discussed below:

1) When XML approach was applied on unprocessed text

file of size 21KB having 500 records, the size of the file
increased by 30% (62KB) as it got converted into DOM
tree structure. Figure no 4 below shows the record
encircled having status code as 150 and cs_uri_stem as
.jpeg extension
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#ields: date tine c-ip cs-username s-sitenane s-conputernane s-ip s-purt cs-aethod cs-uri-stem cs-uri-query sc-status tine-taken cs-version ¢
cs(User-hgent) cs{referer) e
<l version="1.0" encoding="UTF-§' 1> Q1-44-01 00:00:10 Lcustd tneD. . da. . net - w33 bach bach.cs. depaul e 80 get /mqe ]pe?cuurseﬂll 03 &q 200241 67@1
Record ftp/L.1 wow. cs. depaul. edu mozf11ad, i {compat b msiesS. 5 peindowss 8, inedied, 50, 4 msft; snsmmen-us; msncl.
- ez et/ foww. cs. depau. edu/courses /syl abi st asp
- dog> 2002-44-11 00:00:76 ac3781e5, ipt, a0l com - wsve3 bach ach. cs, depaul.edu 80 get /advising/default. asp - 200 16 hiep/L.1 waw.cs. depau. e
te2002-04-01</date> unziHa/A.m((mpatihle;msim.D'msnia;windw%udiﬁen] hep: /e, cs. dapau], edu/news Mews. asp7thedd=S73
000:00:10¢/ e 2002-04-01 00:00:29 alphal. csd, e, edu - w3svcd bach bach, cs, depauedu 80 get fdefault.asp - 302 0 hrtp/L.1 wev.cs.depaul. edu
- - mozi a4, compatible; smsieed, Oy msni2. 5; eindovs08; tlucruser) -
2002-04-01 00:00:29 12-250-86-M8. client. attc3. con - wasved bach bach.cs. depau, edu 80 get Jcourses/default.asp - 200 % hetp/L.1 www.cs. depat
mozi 1o/, b{compatible; smsies, O bwindows it 0;+312461) http:/ . cs. degau. edy/news fdefault. asp )
O00--C0 00:0:30 410, 20THL0Y, -1, 5, et - w3 b bach s, depaul e 80 get fdafault.asp - 302 { heep/L.1 oo cs. dopa. et
mozilla/h, m((mpanhle sz, Oy vindosteS. 0; oL2460) -
2002-04-01 00:00:30 alphal. csd, uwm, edu - wisvcd bach tach.c. depaul.edu 80 get /news/default. asp - 200 82 httﬁ%LL . cs. depaul. edu
mazi a4, t(conpatible; smsieed, O msni, 5; #eindovs98; Hluceuser) -
000--A0 00:0:30 010, 20612109, -1, 5. . - i3 bach bach.cs. depaul. edu 80 get /news/default. asp - 200 63 htep/L.1 w. cs. daye
maziTTa/4. t{conpatible; smsiesd. O; swindowsnts 3. O; +312461) -
2111 00:00:32 acd7BLeS . a0l Con - wisvCS bach ach.cs.depau.ed 80 ger /Pesaurcesug schalarships. asq section-atvising 200 1 brp/)
o, c5. depaul. edu moziTa/4. Oe{compaible; vosiess. 0; ssniz; weindovss; mqm) hep:/fwev.cs. dapau]. edu/advisTng/
UG-G, 010034 - TL1-20 Fassvar. net - vAsech b bachs. depaul.edu 80 get fcoursas/sylTabus. isp murxe=lﬁﬂ-@ﬁ-302&%|=3&¥=2002m'd=!
171 fetp/L.1 we.cs. depaul edu mozi11a/4. Or{compat ble; msTer. 5;+windows+38; svimeSied. 90) hetp:/f /m cs. depaul. edufcourses /syl Tabilist. asp
Y Y S 00000 000535 L2-150-%-U, e, b, cm - wivcd bch . s, depatﬂ edu 80 get fcoursas/sylTabisearch.asp - 200 125 hrep/L.1
o, 5. depaul. edu noziTa/4. O+{compat ible; vnsie6.O; svindows+nt 3. 0; 312461) hrep: /. cs. depal. ed/caurses/

imnhttp/1.1¢ n> 2002-04-01 00:00:36 L0, 2064220069, chi-i1, T, cncnet - wasvc3 bach bach. cs. depaul. edu 80 get. fpragrans/default. s - 200 31 betp/.1
<cs-hostowww.cs.depaul.edu</cs-Fos:s i, 5. depaul. edu mnzﬂh/A.Mcmpatihle;msiﬂ&.0;Mndoismni.ﬂwq}lllﬁn hep: /. cs. dapau. edu/news daf T asp

er-Agentsmozilla/ 4.0+ (compatible; +msie+5.5;+windows+9; win+ 0x-+.90;+msn+6.1-+msnbmsft; +msnmen-us;+msnca1) s User-Agent 2020411 00:00:40 acHTRLE, gt 20l cn - vhsve bech bach.cs. depauTedu 80 get. fadvs ng/nsF_scholarship.asp - 200 25 heep/L.1 . co.dope
htp: v c.depeul edu/courses/syllablistasp s mozi a4, compatible; smsiesS, ; msnia; vwindows+08; +digext) hrep://ww. cs.depaul. edu/resnurces/uq;chnlarsh/ps aspsection-advising
nep: C5.epaul i AP 062440 00024 010, 2064221060, cri-1. 51, cu. et - vasve3 bech back,c, depaul.edu 80 get /prograns/2002/gradse20i2.esp - 200 171 hrtp/L.
o, 5. depau]. edu mnzﬂh/A.Mcmpatible;msiﬂ&.0;Mndousmns.ﬂwj}lldﬁl) htp: /v, cs. depa]. edu/prograns/
200-04-00 00:01:00 66-79-37-44, coastaInow. net - wAsvcd bach bach. cs.cepaul.edu 80 get /rasources/gse_quide.asp |-]0[404_okject_not_found 302
feep/L.1 waw.cs. depaul edu moziTlafd. Os{compatbe; nsest. s windovs98)
fttp://apogle. yahoo. con/bin/ query?p-K22semanticrabiec udifferencestd22ent ity-relationship 1 ignéhc=0hs=0
2002-04-01 00:1:00 66-79-37-4, coastalnow.net - Wisvcd bach bach. s, depaul.edu 80 get /shared/did. asp
404;tp:fwev,cs. depaul. edu/resources /gae_guide,asp 200 31 http/L.1 wev.cs. depaul. adu |nzﬂla/4.0+[(nmgatihle;+msie+6.U;Mnﬂnwswﬂ)
fttp://apogTe. yahoo. con/bin/queryZp-ke2semanticrabiect nodel 224t Ferencesiadentity-relationshipsmodel¥22sdatabaserdes gnshc=08hs=0
2002-04-01 00:(01:07 wUL0. 2064221069, chi-i1. 851, cnc.net - w3svc3 hach bach.cs. depaul. edu 80 ?et fprograns courses. 25p
depcda=D&deptmne=saécourseid=50 200 140 hetp/L.1 www.cs. deaul.edy moziTla/, O{compatible; msiesd. 0;+windowsences. 0;+y312461)
mp://m.(s.depau].edu/qrngrms/louz/gradsezuoz.asp
2002-04-01 00:01:09 chf-1111-202.rasserver.net - w3svc3 bach bach. cs. depaul.edu 80 qet fcoursas/syllabilist.asp - 200 719 hrep/L.1 w. cs. daye
mozi a4, wconpatible; sms a5, 5; swindons 98, +winedeed. 90) heep:/fwww, cs. denau . adi/courses/
2002-04-01 00:01:14 w010, 2064221069, chi-i1. ds1. cnc.net - w3se3 hach bach.cs. depaul.edu 80 et fpeaplefFacultyinfo.zsp id=I10 200 672 hetp/L.1
o, cs. Qepau]. edu nozi T Ta/4. O+{compatible; vusie6.0; svindows st 0;+312461)
mlp://m.(s.depaul.edu/prugrm/cuurses.asp?depcude:%ﬁdepmne=selkuursew'd=550
2002-04-01 Q0:08:15 acHiedea. ipt. . com - wisve3 bach bach.cs. depaul.edu 443 post Jeti/advising/display. asp - 200 1625 hrep/L.1 wew.cs. depau]
mozi a4, {conpatibles smsies6. ; +a0l7.0; mndwsm mmw 90]
b Phew ¢ donai sfdet e nnddientay

<i-lp>1cust§2.tnt40.chis.da.uu.net</c-ip>
<C5-USEMame - </Cs-Usemnane s

<s-\p>hach.cs.depaul.educi-m
<s-;;wt>8lkcs-pu (8]

002-04-01</date>
<Ime:00:00:26</timez
< \p)acmleSl taul.cnm< -io»

<s-aitenangwisved< anes
<§-Com pU[E\ Tamezbach/s-com putemame>

Figure 4: XML file before pre-processing

herirsa=3h 1 G =271 4207

2) Later, after applying pre-processing, above record is
deleted from XML file , thus size of the file gets reduced
by 15%(49 KB), which is shown below in figure no 5.

Figure 6: Text file before pre-processing

2) After applying pre-processing algorithm, size of the
o] v L0 ancodng=UTE original file reduced by approx.10%.(12 KB) is shown
- dogs below in Figure no 7

- <Log
<date>2002-04-01</date>
«<time=00:00:26 </ time=:
<c-ip>ac9781e5.ipt.aol.com</c-ip>
<CE-USEMame - </cs-Username:»
«<s-sitename >w3svc3 </s-sitename»
<s-computemamebach</s-computemame:

2002-M-00 00:00:26 acd7BLet ipt.aol.con - dsvcd bach bach. . deyaul edu 80 get Jadvising/default,asp - 200 36 http/L.1 www, s, degal e
mnziT1a/d. e{conpat e pnsTaeS Oy nsmi; eindws 98 igeat) heep:/ fwwv.cs. cepaul. edu/mews news. aspthe =573

2002-04-11 00:00:29 12-250-06-48.client. acth. com - w3svc3 bach bach.cs. dapaul.edu B0 net Jcourses/defaule. asp - 200 94 hetp/L.1 www.cs. depaul.
i1 1afd, {conpat e bnsieed, O peindonsintsS. Oy 19312468 heep: /o, cs. depaul edu/news dafault. asp
W

- 002030 00, 20600068 i1 6T ot - v ha(h bach.cs. depaul.edu 80 get default. asp - 302 0 hetp/L.1 wow.c5. dopau] ey

<s-ip»bach.cs.depaul.edu</s-ip>

«<s-port»80</s-port:

<cs-method=get</cs-method:

<cs-Uri-stem:/advising/default.asp</cs-uri-stem>

<Cs-Uri-query - </cs-uri-query>

<sc-status»200</sc-status=

<time-taken>16</time-taken:

<cs-versionzhttp/1.1</cs-version:»

<cs-host>www.cs.depaul.edu</cs-host:

<cs_lUser-Agent>mozilla/4.0+(compatible; + msie+5.0;+msnia; +windows+98;+digext) </cs_User- Agent=

<cs_Referershttp:/ /www.cs.depaul.edu/news/news.asp?theid=573</cs_Referers
</Log=
- <ogs

<date=2002-04-01</date>

«time>00:00:29 </time:

<C-ip=12-250-96-248.client.attbi.com</c-ip>

<C5-USEmame:- </cs-usermame:

<s-sitename =w3sve3 </s-sitenames

Figure 5: XML file after pre-processing

01134, {conpat e pnsTeed, Oy weindonsintsS. Oy sqFL2460) -

2000--00 00:00:30 ﬂphal.csd.um.edu - isucd bach bach,cs, depaul, edu 30 get /news/default.asp - 200 €2 heeg/L.1 ww.cs. depaul. i
0z T1a/4, {conat 1e;pnsTeed, s b2, 5 swindowss 8, luchuser) -
2002--00 00:00:30 4010, 2064220069, chi-. 1. . net - wheved tach bach,cs. depau ety B0 get frews/default sp - 200 63 hetp/L.1 www.cs.depay
n0ziT1a/4, {conpat e pns e, U eindonsintsS. Oy +OFL46L) -

20001 00:00:32 achTELe gt aol. con - Bsvcd bach bach.cs. depaul. oo 80 gt Jresnurces /g scholarships. asp sectionwadvising 200 15 /..
i, 5. depaul. edy mnzﬂ1a/A.m((mpatih]e;+mxim.U;usm’a;Mndum&udi?m] et/ fiw.cs. depaul edfadvising/

2002--00 00:00:34 chf-1111-202 rasserver. et - wisved bach bach,cs. depaul e 80 get /murses/ Tlabus. a5y (nurse#&@-%-]HMTM{/:ZOOZ&M:EYI
T htp/L.1 ww.cs. deqaul.edu moziTlafd. H+[(umpmhe¢ms1e+5Smndwmﬂ +winedeed. 30) http: oww. cs. tepau . edu/courses sy1Taki st asp
2002-4-00 00:00:38 IZ 250-96-248, client. ek, con - w3sve3 bach bach.cs.depaul.edu B0 et fcourses/syllabisearch.asp - 200 115 ttp/L.L

i, 5. depaul. ed noziTTa/4, Oe{compat ble; +ns e, 0 windovs 5. 0 +3L4L) http://m. cs.depaul. educourses/

2002-04-01 00:00:36 w010 2064221069, ci-11. 5. cnc.net - w3swe3 bach Dach. s depau. edu 80 get /programs/default.asp - 200 31 heeg/L.L

e, 5, dopau. e mozd11a/4,Oe{compat e s et Oy pwindowsenteS. t;+qFL246) heep: o, co. dmpau, s fdeFaut.asp

2002-04-01 00:00:40 achTRLeS. ipt. a0l con - wisvc3 bach bach. cs. depau . edu 80 get. fadvis ng/nsf_scholarships. asp - 200 623 hreg/L.1 www.cs. depa
nuzi a4, b conpat 0Te snsTned 0 snsria indowsO8; i) heep://www, . digau] edufrsources fug schu'arships, aspPsect ion=advis ng
2002-04-01 00:00:44 00, 2064220069, chi-11. 5 . cnc.net - vaswe3 Bach bach, s depau. edu 80 ger /programs/2002/qradsadond.asp - 200 171 rpfL.l
e, 5, depau. e mozd1Ta /4, On{compat e s e Oy veindowsntS. 0, +e312461) heep/f, cs.depaul.edu/grnqrams/
feeg:/googe. yahoo, con/bin/ ey p=4T2senant icsobect +nodelQ2ecfferancessiT2ent ty-relat ionshipsaade X2+ abasades ondh=Lths=0
2002-M-00 00:01:07 4010, 2064220068, chi-1. 5. cc.net - wasve3 bach bach, s, depaul ey B0 ?et fprograns curses.asp

nep(ude S0kdeptane=segcourseid=350 200 140 hiep/1.1 www.cs. depau. edu mozi1TagA. O {conpat la; smsiesd. O; indowsint. ; g310461)

fttg: /o, co. depau, eu/grnqrals/ll)l) firat SEZHU asp

ZHHZ {(4-1 00:01:09 chf-TT11-202. rasserver.net - wisved bach bach, cs. denaul .edu 80 get fcoursasysylTabiTist. asp - 200 719 hetp/L.1 www.cs. depau
nnzi a4, b conpat uTe;snsieed 5 avindowsef svinedeed 90) bt/ foww, cs. depaul. et caurses/

2002-04-01 00:01:14 w010, 2064220068, chi-31. 51, cnc.nat - w33 hach hach.(s.depaul.auu 80 get /peapleFacuTtyinfo.asp =110 200 672 hetpyL.1
i, 5. epaul. ed muzﬂh/d {conpat e snsieed. Oy pvindows ntsS. 0 #g312460)

fteg: /. cs. depau.ed rnqms courses. asf depcnde Seheptane s )

2002-04-01 00:01:15 achteda. Tpt. aol. con - wisvcs bach bach. cs. Bepaul edu 43 pust /et fadvising/display.asp - 200 125 hetp/L.1 wiw.cs. depaul.q
mnuﬂa/d De{compat e pnsia, ;2o O piindowse 8; vinaed, Bﬂ)

g/ foww. s depau. Eu/m/advmng/ms hy asp’subpage Fornted t:{eskcourse=336-21- 14g-34y=20004i0-302

ZWZMMOO 01:20 chf-TT11-202, rasserver net - wisve3 bach bach. cs. depanl ey 80 et feourses syllabus. asp (nurse=468—96—1HZ&T}&TZOOZ&MAYI

H R H T2 http/L.1 ww.cs.deqau]. ed moziTlafd. u+((umpanh1e+ms1e+55mndws+98 4t B0) etp: w5 degau . edu/courses/sy11aki st asp
B. Step wise results for Text File approaCh are discussed Zﬂﬂl-M-MOO:Ol:]ll(ust 2, 1n240,chid. . . net - w3sve3 bach bach. . depauledu 80 get /courses sy Tatus. asp cowse=313-M-GEbeg=3ey=20024i0-
200109 fetp/1.1 e cs. depau.edu mozil) a/A Ot (compat b snsee3. S windows 108; rintOaed. 0wt L bosnims T msmen-us; msncZ1)
below: et o, G, eu/murses/syﬂah it

ZHHZ 4-1 00:01:36 chf-iT11-202.rasserver.net - wisved bach bach, cs. denaul .edu 80 get fcoursasysylTabiTist. asp - 200 719 hetp/L.1 www.cs. depau
mnzi11a/A.Oe((nmpatihle;msierS.5;+windnis+9ﬂ;+wim9m.90) b/ fiw.cs. depaul ed/courses/

1) In text file approach, direct pre-processing algorithm
was applied on unprocessed text file of size 21 KB
having 500 records. Text File before pre-processing is
figure no 6.

Figure 7: Text file after pre-processing
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VI  COMPARISON AND APPLICATION OF THESE
APPROACHES
A. XML Approach

1 Since, DOM tree structure is used, preprocessing
stages can be analyzed very well

2 Time taken for Conversion of records from XML to
Knowledge base was 20 minutes when the above
approach was used.

3 XML approach can be used when the Web log file
consists of more number of attributes describing usage
profile of user as in 11S Web Server having Extended
Log File Format having 17 attributes as shown in
section 3.1

B. Text File Approach

1 Understanding of each step of pre-processing would be
difficult for user because this approach demands
analysis and knowledge of how weblog looks.

Resuits Explain Describe Saved SOL History

Vol. 02, No. 07, 2010, 2447-2452

2 Time taken to transfer records from text file to
Knowledge Base was 10 seconds when the above
approach was used.

3 Text File approach can be used when the web log file
consist of very few attributes describing usage profile
of users ie; less than 10 as in Common Log Format as
shown below

127.0.0.1 - frank [10/0ct/2000:13:55:36
-0700] "GET /apache pb.gif HTTP/1.0"
200 2326

Or Combined Log format as shown below

127.0.0.1 - frank [10/0ct/2000:13:55:36
-0700] "GET /apache_pb.gif HTTP/1.0"
2002326
"http://www._example.com/start._html™
"MozillaZ4.08 [en] (Win98; 1 ;Nav)"
Records which are present in Knowledge base after pre-
processing using both approaches is shown below in fig.8

SESSIOND  USERID  TIMESTAMP PAGEVIEW VEAR PAGE PAGEID  REFERRER_PAGE  REFER|
1 Y TEI kowssshecan qp TR )
fsylabisearch asp
. ‘ . leaurses
1 4 76146 Jooursesiaylahilet azp Teoursesiaylabisearch asp W02 dcourseskylablistasy 4 . 4
Isyllhisearch asp
. ‘ . leaurses
1 4 TTTE152 Jooursesiaylahilet azp Teoursesiaylabisearch asp W02 dcourseskylablistasy 4 . 4
fylabizearch asp
Teoursesieylabuz asp?eourse=404-94-30144
1 4 7619 Jeoursesfchedule asp Ry W02 dcourseshchediessy BB Teoursesiaylahug asp 1
Jooursesizylahug asproourse=404-04-301 %204 ' ! i e Ieifsturertprofie
1 ] TIT6200 A3 Ielitstudentprofielshudentprofie asp ?eection=myct 002 kousesfylabusasp 1 rpr—— R
‘ ‘ ! ‘ ' lauthenticatedogin asp?section=myctisttie=myclit ictituertorofie ' ‘
Paection=
1 4 e Ietifsturertprofiisstudertprafie asp?section=mych Wit 02 o a9 32 fautherticatedogn azp 45
fautherticateogin asnesection=myctisttie=mycis lauthenticatedogin asp?section=myctisttie=myclit ' ! ' ‘
1 s e Wlaheat=studentprofie/studentorofie Wafea=studertorofie/stucentprofie Al ETEEADIED 9 I IE B V) 9
2 9 1776205 inewsf ny hews! 43 0
2 4 eA2 Ipeoplelzearch asn?son= hews! 02 dpeoplelearch asp 5 hews! 4
2 4 e Ipeoplelzearch asy?so=pt hews! 02 dpeoplelearch asp 5 hews! 4

More than 10 rows available. Increase rows selectar o view more rows,

ISSN : 0975-3397

Figure 8: Records are arranged user session wise after pre-processing
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VIL. CONCLUSION

In this paper, we have discussed two approaches for
data pre-processing. Results of both the approaches are
given and also a comparison is done. Data pre-processing is
an important step in the knowledge discovery process,
because quality decisions are based on quality data. Hence,
we have made an attempt to present these approaches in this

paper.
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