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IntroductIon

Data warehouses (DWs) integrate data from dif-
ferent source systems in order to provide historical 
information that supports the decision-making 
process. The design of a DW is a complex and 
costly task since the inclusion of different data 
items in a DW depends on both users’ needs and 
data availability in source systems. 

Currently, there is still a lack of a methodologi-
cal framework that guides developers through 
the different stages of the DW design process. 
On the one hand, there are several proposals that 
informally describe the phases used for developing 
DWs based on the authors’ experience in building 

such systems (Inmon, 2002; Kimball, Reeves, 
Ross, & Thornthwaite, 1998). On the other hand, 
the scientific community proposes a variety of ap-
proaches for developing DWs, discussed in the next 
section. Nevertheless, they either include features 
that are meant for the specific conceptual model 
used by the authors, or they are very complex. 
This situation has occurred since the need to build 
DW systems that fulfill user expectations was 
ahead of methodological and formal approaches 
for DW development, just like the one we had for 
operational databases.

Specifically, the approaches for requirements 
specifications and conceptual modeling differ 
significantly because some of them rely mainly 
on user requirements, while others take into con-
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sideration the underlying operational databases 
instead of user needs. Such diversity of approaches 
may overwhelm designers who could find it dif-
ficult to identify the one approach that better fits 
to particularities of a DW project.

In this chapter we refer to requirements speci-
fication and conceptual modeling phases for DW 
design. Our proposal unifies the already existing 
approaches by giving an overall perspective of 
different alternatives available to designers when 
developing a DW.

background

The requirements specification phase is one of 
the earliest steps in system development and it 
has a major impact on the success of DW proj-
ects (Winter & Strauch, 2003). This phase will 
help to identify the essential elements of a mul-
tidimensional schema, i.e., facts with associated 
measures, dimensions, and hierarchies, required 
to facilitate future data manipulations and cal-
culations. These elements should be clearly and 
concisely represented in a conceptual schema in 
a later stage. This schema will serve as basis for 
analysis tasks performed by the users and will be 
used by the designers during future evolutions 
of the DW. 

There are different approaches for require-
ments specification and conceptual modeling 
of DWs. The so-called user-driven approach1 
takes into account the fact that users play a fun-
damental role during requirement analysis and 
must get actively involved in the elucidation of 
relevant facts and dimensions (Freitas, Laender, 
& Campos, 2002; Luján-Mora & Trujillo, 2003). 
The business-driven approach2 bases derivation 
of DW structures on the analysis of either business 
requirements or business processes (Giorgini, 
Rizzi, & Garzetti, 2005; List, Schiefer, & Min 
Tjoa, 2000). On the other hand, the source-driven 
approach3 analyzes the underlying source sys-
tems in order to obtain the DW schema (Böehnlein 

& Ulbrich-vom Ende, 1999; Cabibbo & Torlone, 
1998; Golfarelli & Rizzi, 1998; Moody & Kortink, 
2000). Finally, the combined approach4 puts 
together the business- or user- driven and data-
driven approaches representing what the business 
or user demands are and what the source systems 
can provide (Bonifati, Cattaneo, Ceri, Fuggetta, 
& Paraboschi, 2001; Winter & Strauch, 2003).

Nevertheless, the proposed approaches are 
difficult to use. On the one hand, different authors 
use techniques or models that require specific 
technical knowledge. On the other hand, the va-
riety of existing approaches may overwhelm even 
experienced designers who tend to concentrate 
more on technical issues, e.g., physical modeling 
or query performance, and therefore, many DW 
projects skip the requirements specification and 
conceptual modeling phases.

Presenting the variety of approaches in a co-
herent whole may facilitate their understanding 
without loosing their semantic differences. It could 
also facilitate the developer’s team to choose one 
approach that better fits the particular needs of a 
DW project. Furthermore, professionals who are 
highly skilled in the development of operational 
databases but inexperienced in the development 
of DWs could better understand the different 
aspects that must be considered during the DW 
design process.  

MaIn Focus

In this section we present three different ap-
proaches for requirements specifications and 
conceptual modeling. Depending on whether 
users (business) or source systems are the driving 
force for requirements specifications, we propose, 
respectively, analysis-driven and source-driven 
approaches. We also present what we call the 
analysis/source-driven approach, which combines 
both previously-mentioned approaches. Although 
we separate the requirements specifications and 
the conceptual modeling phases for readability 
purposes, in reality these phases often overlap. 
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