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Preprocessing phase for University Website
Access Domain
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Abstract—In the current era websites are growing in size which adds complexity to website design. It becomes necessary to understand
who are the users of site, what they are interested in accessing from the website, how much time the users are spending on the website
and what is the accessing frequency of users during regular days and during special days. To understand these behaviors we consider a
University Website Access Domain (UWAD), where regular days means the operational things that are part of routine activities, like
checking the syllabus, checking the faculties details, checking the courses offered, etc. by special days we mean events like admission
process, recruitment process, Workshop/Seminar details, etc. The access pattern of users during the regular days is different compared to
the access patterns during the special events. Considering these we try to form the preprocessing phase for UWAD. The website is formed
of the pages designed using Content Management Systems(CMS), and the preprocessing phase includes data cleaning, user and session
identification, determining site structure, mapping of page nhumber and name, path completion, and creation of academic events.

Index Terms— Academic Events, Data Cleaning ,Data Preprocessing,Log Files , Pages designed using CMS, Site Map ,Web Usage

Mining.

1 INTRODUCTION

N Web usage mining (WUM )the three steps of process are
not coordinated to create a coherent and unique process, so
,there are three main points for generation of this concept,

1. Web usage mining process can be molded according to
the specific goal w.r.t mining.

2. There is no support for generation of reports for particular
events; you need to remember the interval of the event for
generating the report of the event. (i.e. specify date inter-
vals every time for generating the reports.)

3. The websites designed by Content Management System
(CMS), Master Page concept ,where web pages are given
unique page numbers that are fetched from database, the
report generation for per page frequency is not supported
by certain tools, and if supported the page name cannot be
known if it is generated by the ID number.

The paper focuses with the problems and discuss the prepro-
cessing phase for the university website, where pages are de-
signed using the CMS and each page has a page number ra-
ther than name. The paper includes the details of prepro-
cessing phase for the given domain.

2 TYPES OF LOG FILES

Information about internet user is stored in different raw log
files. Web Server logs are plain text (ASCII) files, that is inde-
pendent from the server platform. There are some distinctions
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between server software, but traditionally there are four types
of server logs[1]:
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(i) Transfer Log (ii) Error Log (iii)Agent Log (iv) Referrer Log
Each HTTP protocol transaction, weather completed or not, is
recorded in the logs and some transactions are recorded in
more than one log. Transfer log and error log are standard.
The referrer and agent logs may or may not be “turned on” at
the server or may be added to the transfer log file to create an
“extended” log file format. Currently, there are three formats
available to record log files:-

* W3C Extended Log files Format

* Microsoft IIS Log File

* NCSA Common Log files Format

The W3C Extended log file format, Microsoft IIS log file for-
mat, and NCSA log file format are all ASCII text formats. This
proposed research assumes that server uses W3C Extended
Log File Format to record log files. Tablel shows the prefix
indication used in the W3C extended log file format and Table
2 shows the basic fields used in the W3C extended log file.

3 CONCEPT OF WUM AND UWAD

A university website is designed as a set of pages that constite
the Institute details, news and announcements, Listing of ma-
jor actions like admission, recruitment , technical and non-
technical events, workshops and seminars, etc. By extracting
access patterns of users behavior, various types of analysis can
be developed over the given period which includes the listing
of errors occurred while accessing the website, per page fre-
quency, hit ratio for the given interval, maximum referred
page, minimum referred page, first page accessed by the user,
last page accessed by the user, navigation path of the user, hit
ratio for special events like admission process, convocation,
recruitment, etc. The UWAD can certainly benefit from insights
provided by WUM, but it is necessary to incorporate specific
concepts and procedures from the context in study. According
to Zaiane et al. [2][3], this transposition of characteristics to a
new domain is not trivial, requiring that techniques and tools
originally developed for the electronic commerce context (e.g.
[4]) be customizable for adjusting to requirements of a new
domain. For instance, they stress that the evaluation of Web-
based learning environments using WUM techniques must be,
at least partially, executable by domain-related people (e.g.
instructors, site designers), who in general are not familiar
with data mining techniques. UWAD concept is designed to
know the user behavior and generate required patterns for the
access of website during regular academic days and special
academic days. By special days we mean the patterns generat-
ed for particular events like admission, recruitment, convoca-
tion, workshop detailing, etc. We provide the facility to create
events and generate the patterns for regular days as well as
patterns specific to particular events.

4 PREPROCESSING PHASE

It is necessary to perform a data preparation to convert the
raw data for further process. The data taken as input are web
server logs, site file and academic calendar of a given Univer-
sity. The general architecture of the preprocessing phase for
UWAD is show in figure 1
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Fig. 1 Preprocessing phase for the UWAD

Purpose of preprocessing phase is to reduce the size of log file,
to increase the quality of the available data, and to filter the
required data in the required format. Steps of preprocessing
phase are as below,
e  Collect the raw log file.
e  (Clean the file as per requirement.
e Identify users and sessions
e Know the site map and Design site structure.
e  Map the id number of page with page name.
e Complete the path traversed by user in a given ses-
sion
e Collect the academic calendar of a given University
and generate Academic events for it.

4.1 Detailing of Preprocessing Steps

4.1.1 Data Cleaning

Data cleaning means eliminate the irrelevant information (in-
formation which is not useful for the further process, or even
misleading or faulty) from the original Web log file for further
processing.

The steps of algorithm are as below,

a. Download the W3C Extended Log file from internet.

b. Parse the raw log file according to delimiter (space) and
convert it to appropriate fields of W3C Extended log file
format.

c. Remove all other entries which have other then .html,
.asp,.aspx,.php extensions. These also include log entries
which do not have any URL in the URL entry.

d. Remove log entries having code other then 200 and 304
from the file.

e. Remove entries with request methods except GET and
POST.

f. Remove web crawlers, robots, Spiders.
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Figure 2 shows the raw log file and Figure 3 shows the log file
after it has been parsed.
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Fig. 2 Snapshot of log file
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Fig. 3 Snapshot after Parsing a log; file

After Data cleaning the summary of Preprocessing stage is
show in table 3.

TABLE 3
RESULT ANALYSIS OF PROPOSED CLEANING PROCESS

Stage of Prepro- | No. of Web Objects Re-
cessing trieved

Initial size of file 12886 KB (12.5 MB)

Size of file after clean- | 608 KB

ing

Before Cleaning 26380

After Cleaning 2451

Total time taken for | 2.31 minutes

4.1.2 User ldentification

User identification means identifying each user accessing Web
site, whose goal is to mine every user’s access characteristic.
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We have taken the combination of IP address browser and OS
details to identify users. The steps are as below.

a. Read record from the cleaned log file.

b.If new IP address then add new record the IP address,
browser and OS details and increment the count of num-
ber of users.

c. If IP address is already present then compare the browser
and OS details if not same then increment the count of
number of users.

Figure 4 shows the unique users.

c-ip
B6.249.73.15
180.6.0.73

157 .55.35.47
157 .55.32.83
B5.55.24.236
157.55.32.1584
157.55.32.102
157 .55.33.44
208.115.113.84
B5.55.24 216
116.203.72.71
157 .55.32.190
202.160.164.74

Fig. 4 Snapshot of Unique users

4.1.3 Session Identification

After identification of users the next step is to identify ses-
sions, a session is a series of actions performed by a user while
accessing the website. The goal of session identification is to
find pages accessed during the sessions, which further helps
in knowing the users access pattern and frequency path. Re-
construction of user session is challenging as the HTTP proto-
col is stateless and connectionless.[5]

There are two heuristics available for session identification,
time oriented and navigation oriented. In Time Oriented Heu-
ristics, one method is to know total session time and other
method is to know single page stay time. The set of pages vis-
ited by a specific user at a specific time is called page viewing
time. It varies from 25.5 minutes [6] to 24 hours [7] while de-
fault time is 30 minutes by R.Cooley [8]. The second method
depends on page stay time which is calculated with the differ-
ence between two timestamps. If it exceeds 10 minutes the
second entry is assumed as a new session. In Navigation Ori-
ented Heuristics, it considers webpage connectivity. Current
work follows the time oriented heuristics. We have used a
threshold of 30 minutes as a default timeout, based on empiri-
cal data.

Steps for session identification are as below,

a. Read record from the log file.

b. If there is a new user, then there is a new session.

c. In one user session, if the refer page is null we can draw
a conclusion that there is a new session.

d. If the time between the page requests exceeds a certain
limits (30 Minutes), it is assumed that the user is starting
anew session.

After user and session identification summary of prepro-
cessing pahse is shown in table 4.
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TABLE 4
RESULT ANALYSIS AFTER USER AND SESSION IDENTIFICATION
Stage of Preprocessing No. of Web Obijects Re-
trieved

No. of Entries 2197

No. of Unique IP Addresses | 305

No. of Users 352

No. of sessions 365

4.1.4 Site Map and Site Structure

In order to complete path, we must know the Web site’s topo-
logical structure beforehand. There are two ways to solve this
problem. One way is that the hyperlink relation between Web
pages can be found by hand and then be transformed into the
hyperlink relation database. For this way, the amount of work
is huge. The other ways is that an automatic search engine
algorithm, like hyperlink relation between Web pages and
form the Web site’s topological structure. The website consid-
ered for the work has structure given in figure 5 and the page
linking is shown in figure 6.

Websiteurl/MainPage.asox
\

' '

Websiteurl/MainUl/content.aspx Websiteurl/SubUl/content.aspx
?ID=number&name=Link name N " o

Websiteurl/SubUl/content.aspx

MNomiimnhar Annnmiimbar

Fig. 5 General Structure of website designed using CMS

Site structure creation includes following steps,
a. Generate the site map.
b. Input site map and separate the fields.
c. The fields include domain, ui, id, name, key and pOpen.
d. Add the details

www.websitename.ac.i

R R

3074

4.1.5 Mapping of Page ID with Page Name
The website assumed for the work is designed using CMS, so
the URL formed while accessing the website are of the below
form /folder_UlI/ContentPage.aspx?ID=10 so it doesn’t give
meaning about which page is accessed and it is difficult to
perform the path completion based on the ID numbers gener-
ated. So before we proceed for path completion, it is necessary
to perform mapping of Page ID with Page name, below steps
are considered for mapping.

a. Read the URI stem. ( cs-uri-stem)

b. Read the URI query. ( cs-uri-query)

= Get the parameters(ID, name, pOpen and key.)
c. Link it with the name and reform the URL
d. Storeit.

4.1.6 Path Completion

Due to proxy servers and cached versions of the pages used by
the client using ‘Back’, the sessions identified have many
missed pages [9][10]. So path completion step is carried out to
identify missing pages. Below steps are performed for path
completion, the heuristic assumes that if a page is requested
that is not directly linked to the previous page accessed by the
same user, the referrer log can be referred to see from which
page the request came. Hence each session reflects the full
path, including the pages that have been backtracked. After
the path completion phase, the user’s session file results in
paths consisting of a collection of page references including
repeat page accesses made by a user, as shown in figure 7.

Session 1
A->a
User 1 <:
1.187.25.195 Session 2
M->al-> M->d1

Fig. 7 Pages traversed by the user in particular session

4.1.7 Specifying Academic events

In any University, there are lot many events that may occur
during the particular academic year. An event is a special oc-
currence of operation that occurs for a finite time. In the uni-
versity academic events can be considered as Recruitment,
Admission, Display of results, Announcement of workshop,
etc. During these academic events the access of website is dif-
ferent than the regular access. So in this paper we try to show
the insertion of academic events to be specified, so that the
patterns of access during these events can be analyzed and
compared to the normal access of website. Following details
are stored for generating academic events,

Pl a. Specify the Academic year
. n @ . ﬂ b. Specify the Name of Institute
c. Specify the Name of event
d. Specify the Intervals of the event i.e start and end date.
e. Store these details.
Fig. 6 Linked pages of website
IJSER © 2013
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5 CONCLUSION

In order to derive more specific patterns and results pertaining
to a University environment we tend to create this prepro-
cessing phase. Apart from it we focus the problems raised be-
cause of pages designed using CMS and try to give solution
for mapping of pages ID with page Name, which would help
the administrator to analyze the patters more specifically. The
next work is to apply and analyse patterns for the cleaned and
formatted data.
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