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Abstract. Designing a data warehouse as a support of the decision-making process 
remains a complex task and a major challenge for companies and organizations. This 
complexity is principally due to data sources that are heterogeneous and to the 
absence of a conventional method for modeling the data warehouse. 
Our work aims to integrate one of the most used data sources namely relational 
databases, and to develop a new method for designing a data warehouse in XML 
format (language chosen) using the MDA (Model Driven Architecture) techniques. 

Keywords: Data warehouse; relational model; multidimensional model; design 
methods; designing data warehouses; Model Driven Architecture; MDA. 

1 Introduction 

In the era of globalization, companies and organizations were faced with fierce 
competition. They found themselves into an international market that rapidly adapts and 
allowing them to have access to all kinds of possibilities. Therefore, these organizations 
needed to be more competitive by being too demanding in terms of information. 

Indeed, the success and survival of every organization has become dependent on its 
ability to intercept, store, manage, and maintain a large amounts of information and use 
them easily and quickly to get new knowledge required for decision making or may 
constitute a competitive advantage in the market. All these steps can only be realized by 
building a data warehouse system. 

Lots of efforts have been devoted to data warehouse design, and several methods 
automating the data warehouse modeling were developed but none of them has become a 
consensus. Despite we still lack a standard model, it is widely assumed that the data 
warehouse design must follow the multidimensional paradigm and it must be derived from 
the data sources, since a data warehouse is the result of homogenizing and integrating 
relevant data of the organization in a single and detailed view [1]. Other research considers 
that user requirement analysis is crucial in data warehouse design [2] and therefore some 
experts developed a new method that supports both approaches [3]. 

In this paper we introduce a new method that aims to automate this crucial step. 
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2 Rules for data warehouse design from relational data 

This section presents some rules that are the results of all previous methods. These rules 
will form the foundation of our solution to standardize the data warehouses design. But 
before that, it should be specified that a survey and a thorough needs analysis must be done 
before proceeding to anything, and that our first model will use relational databases as data 
sources to generate a multidimensional model. Once the model is generated, it will be 
validated by the survey results. The table below lists these rules: 

Table 1. Rules for identifying facts, dimensions, measures and attributes 

« Facts » and « measures » « Dimensions » and « attributes » 

• The fact tables are the concepts of main 
interest for the decision making process. 
They correspond to events that always 
occur in the organization or company. 

• The measures of the fact table should be 
numeric and additives (at worst semi-
additives). 

• The data of a fact table are fixed and 
cannot be changed. 

• A fact table represents always a particular 
activity and should be interrogated from a 
particular context (one or a few 
dimensions). 

• No line of the fact table must contain an 
empty value. 

• A fact table contains only the foreign 
keys which represent the primary keys of 
the dimensions, and these keys must be 
numeric for that the fact table becomes 
more efficient. 

• Each combination of dimension values 
defines an instance of the fact table and 
which is characterized by one and only 
one value for each measure. 

• The dimensions determine how fact 
instances can be aggregated 
significantly for decision making 
process. 

• A fact table always contains the time 
dimension. 

• The dimensions should have numeric 
primary keys. 

• The primary key of each dimension 
table should be unique (preferably 
auto-increment), and fields should 
have an atomic value (not compound). 

• The dimension hierarchies should 
preferably have a simple form of 1-n 
type, and avoid relationships of n-n 
type. 

• A non-dimensional attribute contains 
additional information on an attribute 
of the hierarchy, and it is linked by to-
one relationship [4]. 

• The non-dimensional attributes cannot 
be used for aggregation [4]. 

There is no doubt that these rules will facilitate the identification of facts, measures, 
dimensions and attributes from relational data. And therefore, we have the essential 
components for the construction of our own method while using the MDA techniques. 
Once our method will be developed, we will try to apply it for building a data warehouse 
for the National Library of Morocco from their relational data. 
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3! New method for transforming a relational model to 
multidimensional model 

The main steps to complete this transformation are as follows: 

1.!Specify the source meta-model: first, we have to specify the source meta-model, in our 
case it is the meta-model of relational schema; 

2.!Specify the target meta-model: we must also specify the meta-model representing the 
decisional concept; 

3.!Write the model transformation: the last step is to formulate the rules of the targeted 
transformation. The XSLT language will be used for this purpose. 

The figure below illustrates these different steps. 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig. 1. The different steps to transform a relational model into a multidimensional model 

So, we started to define our two meta-models (source and target) by using Ecore which 
is considered as an EMF model (Eclipse Modeling Framework). 

The relational meta-model consists of three essential elements: a database that contains 
tables which in turn contain columns. So we tried to resume these components in the figure 
below: 

 

 

 

 

Fig. 2. The relational meta-model 

Concerning the multidimensional meta-model, it consists of a multidimensional schema 
that contains facts and dimensions. Each fact contains measures and each dimension 
contains attributes. The figure below resumes these components and describes our 
multidimensional meta-model (target): 

 

 
 
 
 
 
 
 
 

                
                    Conform to 
                    Input 
                  Output 

 

Source meta-model 
Relational  

meta-model 

Target meta-model 
Multidimensional  

meta-model 

Source model 
Relational  

model 

Transformation  
(XSLT) 

Target model 
Multidimensional  

model



    
 
 

   

   
 

   

   

 

   

       
 

42 

 

 

 

 

 

 

 

 
 

Fig. 3. The multidimensional meta-model 

And for that our models be compatible with these meta-models, we created two other 
files with xsd language in which we described how should be the model structure to comply 
with its meta-model. Thus, we got an xsd file to validate the relational model and another 
one to validate the multidimensional model. These two files are described below. 

4! Conclusion 

In this paper we defined a list of rules for identifying the components of a data warehouse 
from relational data. These rules constitute the core of our model transformation engine and 
which will allow to transform relational model to a multidimensional model. 

After defining in the last section the two meta-models (relational and multidimensional) 
and the corresponding XSD files, our next step consists to use these rules to build our 
transformation engine. This engine will be written with XSLT language and should enable 
to transform a relational model into a multidimensional model which respects the 
multidimensional meta-model structure. 
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