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Abstract. Requirements elicitation and analysis is a key step in de-
signing and maintaining data warehouses. In order to better support
this step, in this paper we (i) propose an extension of the basic goal-
oriented metamodel in order to include semantic modules, (ii) include a
description of each step followed in the process, and (iii) evaluate it by
means of an empirical experiment.

Keywords: Data warehouses, user requirements, i-star

1 Summary

Data warehouses (DW) are a cornerstone in Business Intelligence systems, since
they support the decision making process by storing the historical data that is
used in order to make more informed decisions. The development of the DW is a
complex process which must be carefully planned in order to meet users’ needs.
This process can become even more complex, if we consider that requirements for
the DW change as the organization’s information needs change. For this reason,
modeling user requirements is a very important aspect of DWs.

Recent works focus on representing DW requirements in terms of goals [3, 2,
4]. Among the different goal-oriented proposals, the i* framework [5], is currently
one of the most widespread goal modeling frameworks. This framework has been
applied for modeling organizations and system requirements among others.

Nevertheless, as pointed in [1], the i* framework lacks scalability due to the
absence of modularity. As DW requirements models may become very complex,
this hurts their readability and comprehension, becoming more difficult to correct
and update as the requirements change. Therefore, it is important to improve
this aspect in order to adequately manage modifications in DW requirements.

In order to tackle this problem, in this paper we propose an ontology map-
ping from i* to the DW domain, and consider the inclusion of modules in order
to address its lack of scalability for DWs. In turn, this increases its manage-
ability, as well as the comprehension capability of the user when dealing with
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complex models. With these modifications, the communication between users
and developers is improved, leading to higher success rates. We also provide a
set of guidelines to correctly apply the proposal and assess the validity of the
proposal by means of an empirical experiment.

In order to assess the validity of the proposal, we have performed two ex-
periments, with participants ranging from non-expert people to DW designers
and experts on i* modeling. In our first experiment, we analyze how participants
perform when identifying elements and what characteristics they perceive in the
models. In our second experiment, we include modification tasks over existing
models, as well as the creation of a new model. To prevent the order of the ques-
tions from affecting the results, we created several types of questionnaires for
each experiment, that were distributed equally among the participants. Finally,
we collected the results and perfomed an ANOVA analysis in order to identify
strong correlations between the structure of the model and the results obtained.

The results obtained show that the time spent was notably superior for mod-
els created with a modularized approach. However, the time spent per element
drawn was inferior when the model was modularized. Most importantly, the av-
erage number of elements identified from the text which described the model
was superior when modules were applied, as opposed to the monolithic struc-
ture. Additionally, some monolithic models, presented repeated elements, which
should not be created, and tend to increase in number as the model gets bigger.

As future work we plan to adapt the proposal to evaluate how the substitution
of the intermediate abstraction level (information) by a lower abstraction level
(information requirement) affects the definition of the requirements models. This
way, both DW designers and users can focus strictly either on analyzing the
validity of the current set of goals or on the information to be stored in order to
make decisions.
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