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O que é realmente capturado? 

Engenharia de Requisitos 

Design 

Especificação 
Problemas,  

Requisitos infor. 
Conhec. do domínio Sistema 

de  
Informação 

eliciação 

validação 

design 

verificação 

Domínio Formal 

Jarke, M., Bubenko, J., Rolland, C., Sutcliff, A., Vassilious, Y.; Theories Underlying Requirements 
Engineering: An Overview of NATURE at Genesis. 
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Processo de projeto da ER consiste em modelar sistemas em várias 
vistas, tais como: 

•  Modelagem organizacional 
•  Modelagem Estática (ou modelagem de dados) 
•  Modelagem Comportamental (ou dinâmica) 
•  Modelagem Contextual (ou de domínio) 
•  Modelagem Não-funcional 
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O ciclo da Enga. de requisitos 
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Patrocinador 

Sistema 

Analista Usuário final 

Refinando o ciclo de vida da ER, temos as seguintes fases: 

•  Síntese do problema 
•  Eliciação de requisitos 

•  Análise de Requisitos  

•  Especificação de requisitos 
•  Verificação e validação 
•  Gerenciamento de requisitos  

Modelagem 
Análise 

Validação local 
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Tuunanen, T., A New Perspective on Requirements Elicitacion Methods, Journal of Information Technology 
Theory and Application, pp 45-72, vol. 5, no. 3, 2003.  
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O Ponto de partida para a fase inicial do design é a 
documentação dos requisitos eliciados. Isto implica em ter 
uma representação que não pode ainda ser formal, que é 
flexível e tem características de modelagem visual.   
Admtiremos sem maiores discussões que a UML é (ainda) 
a melhor candidata para esta tarefa, apesar das críticas 
que recentes. 

O Estudo da UML é um requisito desta disciplina (co-requisito) 



Escola Politécnica da USP 

O que modelar?  

13 

(Nuseibeh and Easterbrook, 2000) 

•  Modelagem do contexto (enterprise modeling) 
•  Modelagem estática (de dados) 
•  Modelagem comportamental 
•  Modelagem de domínio 
•  Modelagem não-funcional 

Análise 
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Métodos de Análise é um conjunto de técnicas (formais ou 
Semi-formais) dedicadas à análise dos requisitos 

e aderentes ao método adotado. 

Métodos de análise NÃO se 
confundem com métodos e muito 
menos com “metodologia”.   



Escola Politécnica da USP 

Classificação dos métodos de análise 

15 

Os métodos de análise podem ser classificados como: 

1.  Análise dinâmica (animação); 

2.  Métodos baseados em conhecimento 

3.  Análise de consistência 

Case based reasoning (CBR) 
Constraint Satisfaction 
KBS analysis and critics 

Verification 
Model checking 

Validação 
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itSIMPLE 

Linguagem para especificação de planos 

metalinguagem 
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Tracebility ? 
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Mastering the Requirements 
Engineering Process 
Suzanne and James Robertson 
Addison Wesley, 1999 
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A Engenharia de requisitos pode ser resumida em 
três campos básicos: 

•  a eliciação de requisitos 

•  a análise de requisitos 

•  a validação dos requisitos 

•  o gerenciamento dos requisitos  
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Resumindo o processo 

23 



Escola Politécnica da USP 

Superposição de fases 

24 



Escola Politécnica da USP 

Resumindo… 

25 

A Engenharia de requisitos pode ser resumida em 
três campos básicos: 

•  a eliciação de requisitos 

•  a análise de requisitos 

•  a validação dos requisitos 

•  o gerenciamento dos requisitos  
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●  Validity. Does the system provide the functions 
which best support the customer’s needs? 

●  Consistency. Are there any requirements conflicts? 
●  Completeness. Are all functions required by the 

customer included? 
●  Realism. Can the requirements be implemented 

given available budget and technology 
●  Verifiability. Can the requirements be checked? 

análise gerenciamento 
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●  Requirements reviews 
•  Systematic manual analysis of the 

requirements. 
●  Prototyping 

•  Using an executable model of the system to 
check requirements. Covered in Chapter 17. 

●  Test-case generation 
•  Developing tests for requirements to check 

testability. 
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●  Verifiability. Is the requirement realistically 
testable? 

●  Comprehensibility. Is the requirement 
properly understood? 

●  Traceability. Is the origin of the requirement 
clearly stated? 

●  Adaptability. Can the requirement be 
changed without a large impact on other 
requirements? 
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●  The priority of requirements from different 
viewpoints changes during the development 
process. 

●  System customers may specify requirements 
from a business perspective that conflict with 
end-user requirements. 

●  The business and technical environment of 
the system changes during its development. 
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●  Enduring requirements. Stable requirements 
derived from the core activity of the customer 
organisation. E.g. a hospital will always have 
doctors, nurses, etc. May be derived from 
domain models 

●  Volatile requirements. Requirements which 
change during development or when the 
system is in use. In a hospital, requirements 
derived from health-care policy 
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Requirement
Type

Description

Mutable
requirements

Requirements that change because of changes to the environment in which the
organisation is operating. For example, in hospital systems, the funding of patient
care may change and thus require different treatment information to be collected.

Emergent
requirements

Requirements that emerge as the customer's understanding of the system develops
during the system development. The design process may reveal new emergent
requirements.

Consequential
requirements

Requirements that result from the introduction of the computer system. Introducing
the computer system may change the organisations processes and open up new ways
of working which generate new system requirements

Compatibility
requirements

Requirements that depend on the particular systems or b usiness processes within an
organisation. As these change, the compatibility requirements on the commissioned
or delivered system may also have to evolve.
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●  Traceability is concerned with the relationships 
between requirements, their sources and the system 
design 

●  Source traceability 
•  Links from requirements to stakeholders who proposed 

these requirements; 

●  Requirements traceability 
•  Links between dependent requirements; 

●  Design traceability 
•  Links from the requirements to the design; 
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Gotel, O., Filkenstein, A.; An Analysis of the Requirements Traceability Problem, in Proc. 
of the First Int. Conf. on Requirements Engineering, pp 94-101, Colorado Springs, USA, 
1994.  
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Viewpoints 

Todo sistema baseado em recursos computacionais – 
sistemas computáveis – tem uma gama variada de 
usuários e interessados nos seus recursos (chamados 
genericamente de agentes), que podem ser pessoas 
de variados perfis (profissionais e de relacionamento 
com o sistema, outros sistemas, máquinas, etc.) 

Cada um destes agentes interage com o sistema de 
forma diferente e requer deste coisas diferentes. Cada 
um deles mantém o seu viewpoint sobre o sistema. 
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●  Viewpoints are a way of structuring the 
requirements to represent the perspectives 
of different stakeholders. Stakeholders may 
be classified under different viewpoints. 

●  This multi-perspective analysis is important 
as there is no single correct way to analyse 
system requirements. 



Escola Politécnica da USP 

Viewpoint classification 

40 

●  Interactor viewpoints 
•  People or other systems that interact directly with the 

system. In an ATM, the customer’s and the account 
database are interactor VPs. 

●  Indirect viewpoints 
•  Stakeholders who do not use the system themselves but 

who influence the requirements. In an ATM, management 
and security staff are indirect viewpoints. 

●  Domain viewpoints 
•  Domain characteristics and constraints that influence the 

requirements. In an ATM, an example would be standards 
for inter-bank communications. 
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●  Identify viewpoints using 
•  Providers and receivers of system services; 
•  Systems that interact directly with the system 

being specified; 
•  Regulations and standards; 
•  Sources of business and non-functional 

requirements. 
•  Engineers who have to develop and maintain 

the system; 
•  Marketing and other business viewpoints. 
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Viewpoints 
•  Structured Analysis and Design Technique 

(SADT)  
•  Controlled Requirements Expression (CORE)  
•  Viewpoint-oriented System Engineering 

(VOSE)  
•  Viewpoint-oriented Requirements Definition 

(VORD)  
•  Viewpoint-oriented Requirements Validation 

(VORV)  
PMR 5009 
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Para a próxima aula: 

Preparar um texto onde se analisa a possibilidade de 
inserir traceability e a análise baseada em viewpoints em 
cada um dos projetos. A justificativa para não usar cada 
um destes processos é também parte do exercício.  
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Jarke, M., Bubenko, J., Rolland, C., Sutcliff, A., Vassilious, Y.; Theories Underlying Requirements 
Engineering: An Overview of NATURE at Genesis. 
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Exemplo: elevador inteligente 
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Detalhe do diagrama de classes para o 
problema do elevador 
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Formato Use-case textual 
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Transformação para Redes de Petri 
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A representação escolhida para a análise de requisitos e a 
representação escolhida para a especificação que encerra 
o processo da Engenharia de requisitos teria alguma 
influência no restante do processo de design?  
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Fim!


