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ABSTRACT

We propose a new XML language, LOGML. LOGML is
a web-log report description language. We generate web-
log reports in LOGML format for a web site from web
log files and the web graph. In this paper, we further
illustrate the usefulness of this XML application with a
web data mining example. We provide sample results,
namely frequent patterns of users in a web site, with our
web usage mining algorithm.
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1. INTRODUCTION

Recently XML has gained wider acceptance in both com-
mercial and research establishments. In this paper, we
suggest a new XML language and a web data mining ap-
plication which utilizes it to extract complex structural
information.

Log Markup Language (LOGML) [8] is an XML 1.0 ap-
plication designed to describe log reports of web servers.
Web data mining is one of the current hot topics in com-
puter science. Mining data that has been collected from
web server logfiles, is not only useful for studying customer
choices, but also helps to better organize web pages. This
is accomplished by knowing which web pages are most fre-
quently accessed by the web surfers. Further we produce
summary reports, comprising of information such as client
sites, types of browsers and the usage time statistics. We
also gather the client activity in a web site as a subgraph of
the web site graph. This subgraph can be used to get bet-
ter understanding of general user activity in the web site.
In LOGML, we create a new XML vocabulary to struc-
turally express the contents of the logfile information.

Recently web data mining has been gaining a lot of at-
tention because of its potential commercial benefits. For
example, consider a web log database at a popular site,
where an object is a web user and an attribute is a web
page. The mined patterns could be the sets or sequences
of most frequently accessed pages at that site. This kind
of information can be used to restructure the web-site, or
to dynamically insert relevant links in web pages based
on user access patterns. Furthermore, click-stream mining
can help E-commerce vendors to target potential online
customers in a more effective way, at the same time en-
abling personalized service to the customers.
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Web Mining is an umbrella term that refers to mainly
two distinct tasks. One is Web Content Mining [9], which
deals with problems of automatic information filtering and
categorization, intelligent search agents, and personalize
web agents. Web Usage Mining [9] on the other hand
relies on the structure of the site, and concerns itself with
discovering interesting information from user navigational
behavior as stored in web access logs.

The focus of this paper is on using web usage mining.
While extracting simple information from web logs is easy,
mining complex structural information is very challenging.
Data cleaning and preparation constitute a very significant
effort before mining can even be applied. The relevant
data challenges include: elimination of irrelevant informa-
tion such as image files and cgi scripts, user identification,
user session formation, and incorporating temporal win-
dows in the user modeling. After all this pre-processing,
one is ready to mine the resulting database.

The proposed LOGML language has been designed to fa-
cilitate this web mining process in addition to storing addi-
tional detailed summary information extracted from web
logs. Using the LOGML generated documents the pre-
processing steps of mining are considerably simplified. We
also propose a new mining paradigm, called Frequent Pat-
tern Mining, to extract increasingly informative patterns
from the LOGML database.

2. LOG MARKUP LANGUAGE (LOGML)

Web-log reports are the compressed version of logfiles.
Web masters in general save web server logs in several
files. Usually each logfile contains a single day of infor-
mation. Due to disk space limitation, old log data gets
deleted to make room for new log information. Generally,
web masters generate HTML reports of the logfiles and
do not have problems keeping them for a long period of
time as the HTML reports are an insignificant size. If a
web master likes to generate reports for a large period of
time, he has to combine several HTML reports to produce
a final report. LOGML is conceived to make this task
easier. Web masters can generate LOGML reports of log-
files and combine them on a regular basis without much
effort. LOGML files can be combined with XSLT [2] to
produce HTML reports. LOGML offers the flexibility to
combine them with other XML applications, such as SVG
[3], to produce graphics of the statistics of the reports.
LOGML can also be combined with RDF [4] to provide
some metadata information about the web server that is
being analyzed. LOGML is based on Extensible Markup
and Modeling Language (XGMML) [7]. LOGML doc-
ument can be seen as a snapshot of the web site as the



user visits web pages and traverses hyperlinks. It also
provides a succinct way to save the user sessions. In the
W3C Working Draft “Web Characterization Terminology
& Definitions Sheet”, the user session is defined as “a de-

areal LOGML document from the RPI web site (one day’s
logs). There were 200 user sessions with an average of 56

distinct nodes in each session. It took us 0.03s to do the
mining with 10% minimum support. An example frequent

.. . found is shown below:
limited set of user clicks across one or more Web servers” set found is shown below

FREQUENCY = 22 , NODE IDS = 25854 5938 25649 25650 25310 16511

[5].
http://wuw.cs.rpi.edu/~sibel/poetry/poems/nazimhikmet/turkce.html
2.1 Structure Of LOGML Documents http://www.cs.rpi.edu/~sibel/poetry/sairlistesi.html

A typical LOGML document has three sections under logml http://www.cs.rpi.edu/~sibel/poetry/frames/nazimhikmet_1.html
element (the root element). The first section is a graph http://www.cs.rpi.edu/~sibel/poetry/frames/nazimhikmet 2. html
that describes the log graph of the visits of users to web b ey e s

pages and hyperlinks. This section uses XGMML [7] to

describe the graph and its root element is the graph el-
ement. The second section is the additional information
of log reports such as top visiting hosts, top user agents,
and top keywords. The third section is the report of the
user sessions. Each user session is a subgraph of the log ‘ o
graph. The subgraphs are reported as a list of edges that Knowledge Discovery and Data Mining, pages
refer to the nodes of the log graph. Each edge of the user 307-328. AAAI Press, Menlo Park, CA, 1996.
sessions also has a timestamp for when the edge was tra- [2] J. Clark and S. Deach. Extensible Stylesheet
versed. This timestamp helps to compute the total time Language (XSL), Version 1.0.

of the user session. The complete LOGML specification, http: //www.w3.org/TR/WD-xs1, 2000.

DTD, LOGML Schema (XML Schema) and examples can
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