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APRESENTAGAO

O Simposio Brasileiro de Engenharia de Software — SBES — ¢ um evento promovido
anualmente pela Sociedade Brasileira de Computacdo — SBC — através da Comissdo
Especial de Engenharia de Software — CEES —. Criado em 1987, este ano estd em sua
19a. edi¢do. Desde 2001 conta com o apoio do Grupo de Interesse de Engenharia de
Software — SIGSOFT — da Association for Computing Machinery. E neste ano conta
também com o apoio da [EEE Computer Society.

O SBES ¢ um evento que ja atingiu a sua maturidade ha algum tempo, comprovado
pelos endossos das duas sociedades internacionais mais importantes na area de
computagdo e, também, pelo fato de que ¢ considerado nivel A no QUALIS da CAPES.

O SBES congrega as comunidades académica e profissional através das varias
atividades, a saber: apresentagdo de artigos técnicos com contetido inovador;
apresentacdo de palestras e mini-tutoriais por pesquisadores convidados ¢ de renome
considerando a comunidade internacional; apresentagdo de tutoriais; e apresentacdo de
mini-cursos. Em adi¢do, o SBES conta com eventos complementares, tais como o
WTES — Workshop de Teses em Engenharia de Software; apresentacdo de ferramentas
selecionadas e um conjunto de workshops. Todas estas atividades sdo controladas por
um Comité de Programa especializado responsavel pela selegdo criteriosa das
apresentacoes.

Em 2005 o SBES sera realizado em Uberlandia, MG em conjunto com o 200. Simpo6sio
Brasileiro de Bancos de Dados — SBBD —. A Coordenagédo Geral ficou a cargo da
Universidade Federal de Uberlandia. Neste ano o conjunto de atividades relacionadas
com o SBES foi programado ocorrer no decurso de 5 dias, ao invés dos costumeiros 3
ou 4. Na pratica entdo o SBES ¢ uma conferéncia, embora continue com simposio em
seu nome.

As palestras convidadas (keynote addresses) e mini-tutoriais serdo ministradas pelos
professores: Alexander Romanovsky, da University of Newcastle upon Tyne, UK;
Bashar Nuseibeh, da The Open University, UK; e José Carlos Maldonado da USP-Sao
Carlos.

Recebemos ao todo 115 artigos, dos quais foram escolhidos 21 para apresentagdo
durante o congresso. A primeira etapa da selecdo envolveu o Comité de Programa e
leitores designados por membros desse Comité. Cada artigo foi examinado por 3 ou
mais revisores. Com base nessas revisdes o Comité Diretivo fez a seleg@o final. Durante
o julgamento final foram examinados os 50 melhor classificados. O Comité de
programa contou com cerca de 30% de membros estrangeiros.

Gostaria aqui de agradecer a todos os membros do Comité de Programa e a todos os
revisores pelo trabalho e pela pontualidade com que foi realizado esse trabalho. As
revisdes na sua grande maioria foram bem detalhadas, facilitando em muito o trabalho
do Comité Diretivo na escolha dos artigos a serem aceitos. Quero agradecer também ao
Comité Diretivo pelo continuo apoio recebido.
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Um aspecto negativo observado durante o processo de selecdo foram os diversos artigos
similares ou mesmo iguais submetidos a diferentes conferéncias. Esta pratica ¢
considerada pouco ética, vejam [Collberg, C.; Kobourov, S.; “Self-Plagiarism in
Computer Science”; ACM Communications 48(4); New York, NY: ACM Association
for Computing Machinery; 2005; pags 88-94]. Recomenda-se & comunidade a leitura do
artigo referenciado e recomenda-se 8 SBC a tomada de iniciativa visando alertar os
nossos pesquisadores e alunos quanto aos aspectos negativos do auto-plagio e de ndo
serem dados os devidos créditos a trabalhos realizados por outros. Cabe salientar que a
comunidade cientifica internacional estd cada vez mais consciente da importancia do
direito autoral.

A organizacdo geral do SBES ficou ao cargo da profa. Sandra de Amo auxiliada pelo
prof. Autran Macédo, ambos da Faculdade de Computag@o da Universidade Federal de
Uberlandia. Agradego a ambos, em particular a Sandra, pelo esfor¢o e continua
presenga sempre que surgia algum problema organizacional a resolver. Também quero
agradecer aos meus colaboradores da PUC-Rio: Claudio Nogueira Sant’Anna, Gustavo
Robichez de Carvalho, Roberta de Souza Coelho e Uira Kulesza, pelo trabalho de apoio
realizado. Finalmente quero agradecer ao Diego Fraga Contessa da UFRGS pelo apoio
dado em explicar o uso e manter o sistema EDAS, mais tarde JEMS, utilizado para
gerenciar o processo de recepcao, avaliacdo e selecdo dos artigos.

O SBES contou ainda com a colaboragéo de: prof. Julio Cesar Sampaio do Prado Leite
(PUC-Ri0), Coordenador do WTES; prof. Paulo Cesar Masiero (USP-SC), Coordenador
da Sec@o de Tutoriais; prof. Hermano Perrelli de Moura (UFPe), Coordenador da Se¢do
de Ferramentas; e prof. José Palazzo M. de Oliveira (UFRGS), Coordenador da Secdo
de Workshops; profa. Denise Guliato (UFU), Coordenadora da Se¢éo de Mini-Cursos.

Para terminar, espero que a estada em Uberlandia lhe traga excelentes oportunidades
para discussdes cientificas e profissionais e que d€ margem ao estabelecimento de novos
relacionamentos tdo importantes hoje para o progresso da vida profissional de cada um,
bem como da ciéncia.

Uberlandia, outubro 2005
Arndt von Staa

Coordenador do SBES’2005



PRESENTATION

The Brazilian Symposium on Software Engineering — in Portuguese: Simpoésio
Brasileiro de Engenharia de Software — SBES — is a yearly event promoted by the
Brazilian Computer Society — Sociedade Brasileira de Computagdo — SBC —, through its
Special Commission on Software Engineering. The first symposium was held 1987, and
it is now in its 19" edition. Since 2001 it is supported by the SIGSOFT of the
Association for Computing Machinery. From this year on it will also be supported by
the IEEE Computer Society.

The SBES is an event that puts together researchers, students and practitioners, from
Brazil and abroad. Several activities take place during the event: technical sessions
where original research papers are presented; keynote speeches and mini-tutorials
presented by invited and internationally renowned speakers; and selected tutorials. In
addition the SBES has several associated activities: selected mini-courses; a thesis and
dissertation workshop; several selected workshops; and presentations of selected
software tools. All of these activities are supervised by specific program committees
that are responsible for the careful selection of the presentations.

In 2005 the SBES will be held in Uberlandia, Minas Gerais, together with the 20th
Brazilian Symposium on Databases — SBBD —. The Federal University of Uberlandia is
responsible for the general coordination of both events. The General Chair is Prof.
Sandra de Amo, a faculty member of that university. This year the SBES’ activities
have been planned to take place during 5 days, instead of the traditional 3 or 4 days. In
fact SBES has long ceased to be a symposium, being a de facto conference, although it
keeps, for tradition reasons, the term Symposium in its name.

Three keynote addresses and three mini-tutorials will be offered by invited professors:
Alexander Romanovsky, University of Newcastle upon Tyne, UK; Bashar Nuseibeh,
The Open University, UK; and José Carlos Maldonado, USP-Sao Carlos.

This year 115 articles where submitted of which 21 where chosen for presentation
during the congress. The selection followed a two step procedure. During the first step
the Program Committee and appointed readers did a careful reviewing work. Every
article was reviewed by at least three referees familiar with the article’s main topic.
Based on these reviews the Steering Committee made the final decision. The 50 best
papers were examined for possible conflicting assessments. After solving some
conflicts, we ended up with the same ranking as the original one reached by the
referees. This year the Program Committee used about 30% of non-Brazilians.

I would like to express my special thanks to all members of the Program Committee and
all appointed reviewers for their work, and for the depth and the timeliness of their
reviews. The great majority of the reviews were fairly detailed, which helped a lot the
Steering Committee to select among the best papers. I would also like to express my
thanks to the Steering Committee which handled all delicate decisions in a very
expeditious and careful way.

A negative aspect observed during the refereeing process was finding several papers
that were very similar or even equal to others submitted by the same authors to other
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conferences. As discussed by Collberg and Kobourov in [Collberg, C.; Kobourov, S.;
“Self-Plagiarism in Computer Science”; ACM Communications 48(4); New York, NY:
ACM Association for Computing Machinery; 2005; pages 88-94] this is not an
acceptable practice. The SBES Steering Committee strongly recommends prospective
authors to read this article. It also recommends the SBC to take an initiative alerting
researchers and students about the negative aspects involved with self-plagiarism and
absent or inadequate credits given to other authors’ work. It is worth noting that the
international research community is growing increasingly conscious about copyrights.

As already mentioned, Sandra de Amo of the Federal University of Uberlandia is the
General Chair of both SBES and SBBD. Her co-chair is Autran Macédo, also from the
UFU. I would like to thank both for their effective and quick handling of all small and
not so small problems that showed up while organizing two conferences of the size and
complexity of SBES and SBBD. I also wish to thank my collaborators at PUC-Rio:
Claudio Nogueira Sant’ Anna, Gustavo Robichez de Carvalho, Roberta de Souza Coelho
and Uird Kulesza, for all the support they provided me with. Finally, I would like to
thank Diego Fraga Contessa, Federal University of Rio Grande do Sul, for his support
in explaining and maintaining JEMS (formerly named EDAS): the system that we used
to control submission and review of the technical papers.

In addition, the following professors collaborated with the organization of the SBES:
Julio Cesar Sampaio do Prado Leite (PUC-Rio), coordinator of the WTES — Thesis and
Dissertations Workshop; Paulo Cesar Masiero (USP-SC), coordinator of the tutorials
track; Hermano Perrelli de Moura (UFPe), coordinator of the Software Engineering
Tools track; José Palazzo M. de Oliveira (UFRGS), coordinator of the workshop track;
and Denise Guliato (UFU), coordinator of the mini-courses track.

Finally, I hope your stay in Uberlandia will provide you with great opportunities for
scientific and professional interactions with colleagues. These are a requirement for
professional and scientific development at the personal and institutional levels.

Uberlandia, October 2005
Arndt von Staa

Program Committee Chair, SBES’2005
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Fault Tolerance through Exception Handling in Ambient
and Pervasive Systems

Prof. Alexander Romanovsky

University of Newcastle upon Tyne ( UK )

Abstract. Progress and well being of modern society depends, to a large
extent, on computer systems that are becoming pervasive and ambient.
Arguably, the complexity of these systems is growing faster than our
understanding of them or our skill in designing them. If we add to this factor a
wide proliferation of computer systems in our society, resulting in their
increased openness and vulnerability, as well as increasing expectations of
and requirements to system trustworthiness, we will clearly see the growing
importance of incorporating fault tolerance measures into system design.

Nowadays the quality of many systems is judged by their ability to tolerate
faults. Exception handling techniques have been proven to be the most general
and cost-effective approach to dealing with a wide variety of faults typical of
modern computer systems. This talk will briefly introduce the groundlaying
ideas in the area and outline several important developments in recent and
current research on fault tolerance through exception handling. It will
specifically focus on structuring complex pervasive and ambient systems for
fault tolerance, advanced exception handling mechanisms for mobile agent
systems and rigorous engineering of fault tolerant pervasive and ambient
systems.
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Arguing Security: Security Requirements and Anti-
Requirements

Prof. Bashar Nuseibeh

Open University, London ( UK )

Abstract. Security is concerned with the protection of assets from harm, and the focus of
security engineering is predominantly on the design and implementation of mechanisms
for the protection of such assets. What is often lacking is an explicit analysis of security
problems and goals, from which explicit security requirements can be determined, and
based upon which security mechanisms may be selected or designed. Security
requirements engineering is an emerging research area which focuses on eliciting and
analyzing security requirements, and which bridges the gap between security problems
and their solutions. In this talk, I advocate an increased focus on determining security
requirements, I propose exploiting the notion of anti-requirements - the requirement of
a malicious attacker - to determine potential security vulnerabilities, and I proposed the
use of structured argumentation to validate security requirements and to convince
stakeholders of the satisfaction of such requirements by a proposed system.
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Verification, Validation and Testing Empirical Studies:
Trends and Perspectives

Prof. José Carlos Maldonado

Universidade de Sdo Paulo

Abstract. In this talk we will address empirical studies on VV&T methods and
techniques, with emphasis in inspection and testing. VV&T are fundamental techniques
to achieve high quality software products and studies for evaluating their cost and
effectiveness are mandatory for the establishment of effective VV&T processes in the
industrial set. Knowledge management and processes for replicating such studies are
issues that must be addressed. We will illustrate these ideas with experimental studies
we carried out in the context of the Readers Project (supported by CNPg-NSF).
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A Requirements Engineering Roadmap
Prof. Bashar Nuseibeh

Open University, London ( UK )

Abstract. This mini-tutorial provides an overview of the state-of-the-art and
practice of requirements engineering (RE), and discusses its main activities
and research challenges. The tutorial is planned as an interactive session and
aims to provide attendees with some guidelines for determining which RE
techniques are appropriate for particular situations.
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Dependability-Explicit Computing
Prof. Alexander Romanovsky

University of Newcastle upon Tyne ( UK )

Abstract. Providing a predictable level of dependability is a challenge for applications
which employ services from a variety of providers. Applications often fail to deliver
results because a component service fails, yet application designers have, at best,
limited information about component service dependability. This undermines their
ability to make informed decisions about when it is cost-effective to use a service or to
employ potentially expensive error recovery and fault-handling means. This tutorial
considers ways to improve support for the publication and exploitation of dependability
metadata for component services. This includes advanced metadata acquisition and
publication methods, metadata-based service discovery and deployment techniques,
ontologies to support shared metadata definitions and online reconfiguration
environment. Two diverse examples of metadata are considered in the tutorial: service
availability information and descriptions of service failure modes. The former is
particularly relevant to bioinformatics, while the latter is explored in the context of
virtual organisations with long-term interactions. The tutorial presents ongoing work
started recently at the University of Newcastle upon Tyne (UK).
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Data-Flow and Mutation Based Testing
Prof. José Carlos Maldonado

Universidade de Sdo Paulo

Abstract. In this tutorial we will address data-flow and mutation based testing
criteria. There are evidences that these criteria are more effective in revealing
errors, but on the other hand they impose a higher cost to the testing
activities. In addition, there are few testing tools that support and motivate
their use. In this tutorial we will provide the basic concepts and terminology
on data-flow and mutation testing and illustrate their application at the
specification (statecharts, Petri Nets and SDL) and at the implementation
(procedural - C language; Object Oriented - Java byte-code; Aspect Oriented
- Aspect J) level. The need of empirical studies will be briefly discussed and
illustrated. Trends and future directions and activities of our research group
will be discussed at the end of this tutorial.
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Métodos Qualitativos e Quantitativos em Engenharia de
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'Departamento de Informética — Universidade Federal do Pard — 66.075-110 — Belém —
PA — Brazil

*Institute for Software Research — University of California, Irvine — 92697-3455 —
Irvine — CA - USA

{cdesouza,depaula}@ics.uci.edu

Abstract. This tutorial describes empirical software engineering methods to be
used in quantitative and/or qualitative research efforts. It initially motivates
both approaches by discussing when each one is appropriate. Then, it
discusses their methods of data collection and analysis. Finally, it provides
some practical advice about problems faced by empirical software
engineering researchers.

Resumo. Este tutorial descreve métodos quantitativos e qualitativos em
engenharia de software empirica. Inicialmente, ele descreve ambas
abordagens ilustrando onde cada abordagem deve ser usada. Os métodos
discutidos neste tutorial sdo apresentados de acordo com o aspecto que eles
enfocam: andlise ou coleta de dados. Finalmente, alguns aspectos de cunho
prdtico sdo discutidos.

1. Introducao

A engenharia de software empirica baseia-se em dados coletados a partir de processos
reais de desenvolvimento de software. Entretanto, métodos quantitativos ou qualitativos
podem ser usados de acordo com o objetivo almejado. Cada uma destas abordagens tem
diferentes origens e objetivos, por isso devem ser usados para responder diferentes
perguntas empiricas. Este tutorial tem por objetivo descrever os diferentes métodos
qualitativos e quantitativos para coleta e andlise de dados.

Os principais métodos quantitativos de coleta de dados sdo: experimentos,
surveys, e andlise de conteido. Eles sdo amplamente discutidos neste tutorial. No
entanto, os métodos de andlise de dados quantitativos serdo brevemente discutidos,
visto que tais métodos sdo baseados em intimeros métodos estatistico.

Meétodos de coleta de dados qualitativos incluem entrevistas semi-estruturadas
ou ndo-estruturadas, observacdo de informantes e coleta de documentos. Este tutorial
também discute a andlise de dados qualitativos através de abordagens como a teoria
fundamentada em dados, teoria das atividades, etnometodologia e cognicdo distribuida.

Finalmente, o tutorial aborda aspectos prdticos sdo discutidos como por
exemplo: como ganhar acesso a empresas, como tratar os dados coletados, a confianca
dos informantes, privacidade dos informantes, etc.
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Desenvolvimento de Ontologias para Engenharia de Software
e Banco de Dados: Um Tutorial Pratico

Karin Koogan Breitman, Marco Antonio Casanova

Departamento de Informatica — PUC-Rio
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{karin, casanova}@inf.puc-rio.br

Abstract. As the volume of information grows exponentially in the Web,
researchers from industry and academia are now exploring the possibility of
creating a "Semantic Web," in which meaning is made explicit, allowing
machines to process and integrate Web resources intelligently. Central to this
idea is the use of ontologies, which provide a lingua franca, allowing
machines to interact in a meaningful way.

As a result of the efforts to create this Semantic Web, a series of new
technologies have emerged. These technologies focus on ontology construction
and integration processes. Tools to support the edition, integration, merging,
alignment, visualization and verification of ontologies are now available.

In this tutorial, we focus on the potential opportunities these technologies
offer to provide lightweight and fresher solutions to old problems in the
Software Engineering and Database practices.

One such problem is the integration between heterogeneous models. Software
engineers use of a plethora of different models in their practice. Traditionally,
there are the functional, data and behavioral dimensions, but some
practitioners are arguing in favor of object, goal and aspect oriented models
as well. Perhaps the addition of an ontological markup to those artifacts,
combined with mapping tools, might help identify the dependencies among
such models. Another problem is configuration management — ontologies
could be used to provide metadata information that is attached to the artifact
itself, as opposed to depend on specific tool. This will facilitate dissemination
and the reuse of models across different platforms.

The database area offers similar examples. First of all, ontologies provide a
way of creating semantically annotated dictionaries that document data and
metadata. The dictionary may reference ontologies and metadata schemes
defined elsewhere, such as the Dublin Core Metadata Element Set, to elicit
database semantics in a way that is universally understood. Expanding this
idea further, ontologies may provide the pivot point of database federations.
Rather than trying to a posteriori integrate the individual databases, designers
should strive to create a reference ontology for the domain of discourse and
design the database schemas around it. This argument just reinforces the
observation that the absence of adequate metadata is one of the reasons why
database federations do not succeed. In another direction, ontologies may help
model user preferences and then used to drive recommendation subsystems or
query modification components that help user access data.
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Padr 6es de Teste para Software Orientado a Objetos
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{patricia, andrel, abrantes, enerson}@sc. ufcg.edu. br

Resumo. Padrdes tém sido cada vez mais utilizados por desenvolvedores de
software na busca por melhorias em seus processos, bem como na qualidade
final dos produtos gerados. Atividades de teste sdo reconhecidamente de alto
custo e complexidade, requerendo esforgo consideravel na identificagdo de ca-
sos de teste efetivos para a detecgio de faltas e certificacio de conformidade.
Padres de teste surgem com o objetivo de capturar e registrar experiéncias no
teste de software a fim de contribuir para o aumento da produtividade e efetivi-
dade de processos de teste. Padrdes de teste podem ser definidos como testes
aplicados a um contexto especifico com o objetivo de revelar faltasrecorrentes.
A partir da identificacdo de contextos especificos, padrdes de teste podem ser
utilizados para detectar faltas comumente encontradas nestes contextos.

O objetivo deste tutorial é introduzir conhecimentos basicos acerca de padrdes
de teste para software orientado a objetos, juntamente com exemplos dos mes-
mos, mostrando algumas formas de aplicaces destes padrdes. Além disso,
apresentamos uma metodologia para identificar padrfes de teste a partir do
uso de padrdes de projeto. O tutorial visa incentivar a utilizagdo de padrdes
de teste para software orientado a objetos, com base na linguagem JAVA e no
framework JUNIT, bem como a identificac&o de novos padrdes.

Otutorial édividido em 04 partes. Na primeira parte, é apresentada uma breve
introducdo ao tépico, incluindo, motivacdo, contextualizagdo, conceitos basi-
cos, terminologia e tipos de padrdes de teste. Na segunda parte, apresentamos
um formato para a definicdo de padrdes de teste. Com base neste formato,
padrdes de teste e seu uso no teste de uma aplicacdo em JAVA sdo abordados.
SAo apresentadas atividades desde a identificagao da aplicabilidade do padré&o
até a concepcgao de casos de teste e os resultados de sua execugdo. Na terceira
parte, introduzimos uma metodologia para identificagdo de padrdes de teste a
partir de padrdes de projeto, baseada no uso de modelos UML para modelagem
do uso de padrdes de projeto e na geracdo de casos de teste a partir destes
modelos. Por fim, na quarta parte, apresentamos indicadores sobre o estado
da arte e referéncias adicionais para estudo sobre 0 assunto, incluindo outras
abordagens, ferramentas disponiveis e padrdes documentados e disponibiliza-
dos na literatura.
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