
Ontologies for Software Engineering and Software Technology



Coral Calero · Francisco Ruiz · Mario Piattini (Eds.)

Ontologies for
Software Engineeringand
Software Technology

With 84 Figures and 46 Tables

123



Editors

Coral Calero
Francisco Ruiz
Mario Piattini

E.S. Informática.
Paseo de la Universidad 4
13071 Ciudad Real, Spain

Coral.Calero@uclm.es
Francisco.RuizG@uclm.es
Mario.Piattini@uclm.es

Library of Congress Control Number: 2006932286

ACM Computing Classification (1998): D.2, H.1, I.2

ISBN-10 3-540-34517-5 Springer Berlin Heidelberg New York
ISBN-13 978-3-540-34517-6 Springer Berlin Heidelberg New York

This work is subject to copyright. All rights are reserved, whether the whole or part
of the material is concerned, specifically the rights of translation, reprinting, reuse of
illustrations, recitation, broadcasting, reproduction on microfilm or in any other way,
and storage in data banks. Duplication of this publication or parts thereof is permitted
only under the provisions of the German Copyright Law of September 9, 1965, in
its current version, and permission for use must always be obtained from Springer.
Violations are liable for prosecution under the German Copyright Law.

Springer is a part of Springer Science+Business Media

springer.com

© Springer-Verlag Berlin Heidelberg 2006

The use of general descriptive names, registered names, trademarks, etc. in this pub-
lication does not imply, even in the absence of a specific statement, that such names
are exempt from the relevant protective laws and regulations and therefore free for
general use.

Typesetting: by the Editors
Production: LE-TEX Jelonek, Schmidt & Vöckler GbR, Leipzig
Cover: KünkelLopka, Heidelberg

Printed on acid-free paper 45/3100YL - 5 4 3 2 1 0



Preface

Overview 

Two important challenges facing current communities of researchers and 
practitioners in the field of software engineering and technology (SET) are 
knowledge integration and computer-based automatic support. The first 
challenge implies wasting a lot of time and effort and this is due to one of 
the difficulties in human relationships, namely the lack of explicit knowl-
edge shared among members of a group/project, with other groups and 
with other stakeholders. The second challenge arises because many pro-
jects include the design/construction of advanced tools for supporting dif-
ferent software engineering activities. These tools should provide as much 
functionality as possible with the smallest cost of development. 

Both challenges can be better and more easily approached by using on-
tologies. In this book, we will mainly deal with two of the multiple appli-
cations of ontologies in software engineering and technology that have 
been identified in the literature: (1) sharing knowledge of the problem do-
main and using a common terminology among all the interested people 
(not just researchers); and (2) filtering the knowledge when defining mod-
els and metamodels.  

The utility of the first application is obvious. However, it is important 
and convenient to pay it opportune attention. Communication is one of the 
main activities (regarding duration and impact) in software projects. It is 
proven that participants in projects have a different knowledge of the prob-
lem domain and/or use different languages. The ambiguity of the natural 
language implies mistakes and nonproductive efforts. Ontologies can miti-
gate these problems and, farther, some authors have intended to use on-
tologies as back-bone of software tools and environments. 

The second application is focused on the filtering of knowledge of a 
given domain. Models and metamodels are abstract representations of real-
ity and, by definition, they only include a part of the reality they are aimed 
at modeling, obviating the unwanted characteristics. In this sense, ontolo-
gies can also help us decide what must be extracted from the real systems 
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to build models or what must be taken into account when defining meta-
models. 

So, this book should not be considered as a book written by ontology ex-
perts for ontology experts, but one written by people who use the ontologies 
mainly for the two applications mentioned above. For that reason, this book 
is oriented to researchers and practitioners in SET and includes the advanced 
trends in the use of ontologies within software projects and software engi-
neering research. It also deals with two main challenges the SET discipline: 
(1) knowledge integration and (2) design of more powerful and generic tools. 

Organization

The book is composed of eleven chapters structured into three parts: an in-
troductory part; a part composed of ontologies that conceptualize a SET
domain or subdomain; and a part where some proposals on the use of on-
tologies as software artifacts in some software processes and technologies 
are described.  

The last introductory part comprises two chapters. The first one, written 
by Oscar Corcho, Mariano Fernández-López and Asunción Gómez-Pérez, 
will introduce the ontologies’ concepts and the main aspects related to on-
tological engineering. The second chapter (by Francisco Ruiz and José R. 
Hilera) will deal with the state of the art of the use of ontologies in SET.
Also, this chapter defines a taxonomy for classifying the uses of ontologies 
in SET, together with the result of the classification into this taxonomy of 
about 50 ontologies (including the proposals of this book).  

The second part is made up of five chapters. Chapter 3 will present the en-
gineering of the ontology for the Software Engineering Body of Knowledge, 
written by Alain Abran, Juan-José Cuadrado, Elena García-Barriocanal, 
Olavo Mendes, Salvador Sánchez-Alonso and Miguel-Angel Sicilia. An on-
tology for software development methodologies and endeavours will be pre-
sented by Cesar Gonzalez-Perez and Brian Henderson-Sellers in Chap. 4. 
Chapter 5 presents a software maintenance ontology developed by Nicolas 
Anquetil, Káthia M. de Oliveira and Márcio G.B. Dias, and an ontology for 
software measurement by Manuel F. Bertoa, Antonio Vallecillo and Félix 
García is the topic of Chap. 6. An ontological approach to the SQL:2003 de-
veloped by Coral Calero and Mario Piattini will be explained in Chap. 7, 
closing this second part. 

The final part begins with the Object Management Group Ontology 
Definition Metamodel (Chap. 8), developed by Robert Colomb, Kerry 
Raymond, Lewis Hart, Patrick Emery, Chris Welty, Guo Tong Xie and 
Elisa Kendall. Chapter 9, written by Uwe Assmann, Steffen Zschaler and 
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Gerd Wagner, deals with ontologies, metamodels and the model-driven 
paradigm. Chapter 10 will presents the use of ontologies in software 
development environments in the work of Káthia Marçal de Oliveira, 
Karina Villela, Ana Regina Rocha and Guilherme Horta Travassos. Fi-
nally, the topic of the last chapter of the book (Chap. 11) is a semantic 
upgrade and publication of legacy data by Jesús Barrasa Rodríguez. 

As a complement to this book, the Alarcos Group (the research group of 
the editors) have created a web site (http://alarcos.inf-cr.uclm.es/ontoset) 
to store and share, in an open way and by using standardized formats, ex-
amples of interesting ontologies in the SET discipline. In addition to the 
examples referred to in the book, other examples of ontologies elaborated 
by the international community will be included in this web site. 

Audience

The audience for this book is software engineering researchers and practi-
tioners (professors, PhD and postgraduate students, industrial R&D de-
partments, etc.). The reader is assumed to have previous knowledge of 
software engineering.
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