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Abstract. Analyzing the usage of a website is a key issue for a company
to improve decision making regarding the business processes related to
the website, or the evolution of the own website. To study the Web usage
we need advanced data analysis tools which require the development of
a data warehouse to structure data in a multidimensional model. In this
paper, we describe two possible scenarios that could arise and we claim
that a model-driven approach would be useful for obtaining a multidi-
mensional model in a comprehensive and structured way. This model
will drive the development of a data warehouse in order to enhance the
analysis of Web usage data: the Web usage warehouse.

Web usage analysis is the process of finding out what users are looking for on
the Internet. This information is extremely valuable for understanding how a
user “walks” through a website in, thus supporting decision making process.

Commercial tools for Web usage data analysis have some drawbacks: (i) sig-
nificant limitations performing advanced analytical tasks, (ii) uselessness when
trying to understand navigational patterns of users, (iii) inability to integrate
and correlate information from different sources, or (iv) unawareness of the con-
ceptual schema of the application. For example, one of the most known analy-
sis tools is Google Analytics (http://www.google.com/analytics) which has
emerged as a major solution for Web traffic analysis, but it has a limited drill-
down capability and there is no way of storing data efficiently. Worse still, the
user does not own the data, Google does.

There are several approaches [3/4] that define a multidimensional schema in or-
der to analyze the Web usage by using the Web log data. With these approaches,
once the data is structured, it is possible to use OLAP or data mining techniques
to analyze the content of the Web logs, tackling the aforementioned problems.
However, there is a lack of agreement about a methodological approach in order
to detect which would be the most appropriate facts and dimensions: some of
them let the analysts decide the required multidimensional elements, while oth-
ers decide these elements by taking into consideration a specific Web log format.
Therefore, the main problem is that the multidimensional elements are infor-
mally chosen according to a specific format, so the resulting multidimensional
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model may be incomplete. Regarding current Web engineering approaches, to
the best of our knowledge, none of them [2lI] provide mechanisms for defining
a multidimensional model at the same time that the rest of the website in or-
der to represent the Web usage. To overcome these drawbacks, a model-driven
framework for developing a Web usage warehouse is proposed considering two
different scenarios (see Fig. [I).
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Fig. 1. Model-driven framework for Web usage warehouse development

In our first scenario (Web usage warehouse within model-driven Web engi-
neering), several conceptual models have to be defined when designing a website
(navigation model, user model, data model, etc.). However, none of these models
are intended to represent and understand the Web usage. Therefore, multidimen-
sional concepts (facts, dimensions, hierarchies, etc.) should be identified within
the conceptual models of a given application in order to build a Web usage
warehouse in an integrated and structured manner. Due to the fact that concep-
tual models of websites may not be available or out-of-date, within our second
scenario (Web usage warehouse from Web log data), a Web usage warehouse is
developed without requiring these conceptual models, but using Web log files.
To this aim, a Web log metamodel is defined which contains the elements and
the semantics that allow building a conceptual model from Web log files, which
represents, in a static way, the interaction between raw data elements (i.e. the
client remote address) and usage concepts (i.e. session, user).
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