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Laboratório de Pesquisa em Concepção 

de Sistemas Complexos



MBSE MultiMethodology Framework (3MF)
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Rules
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Who are you?
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Motivation
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•90 passengers in 1 class

•Range of 3,700km

•Runway length take-of: 1,800m

•Runway length landing: 1,150m

•Mach cruising: between 0.75 and 0.80

•Reservations: 45min loiter + cruise for 200 nautical mile
alternative
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Case – Same as PRJ - Passenger Transport
Aircraft (Regional / Commuter)
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Case



• the aircraft must be piloted.. (by humans? by one
person?)

•what about the airline? airport? luggage? tickets? (how
many procedures do it interfaces with the aircraft?)

•what about the air traffic management? (do we have the
right to have the fair route?)

•how about the people inside? meals? drinkings? bedding? 

•weather? (is it safe to fly?)

•how is going to be the ground maintenance? 
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but... the aircraft performance itself it is the least
of our problems... 
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Typical Operation



INCOSE
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Course layout
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• Horas semanais: 2-0-1-3. Pré-requisitos: Não há.
• Conceitos básicos: sistema, engenharia de sistemas, requisitos,

funções, contexto, estrutura, comportamento. Arquitetura de
sistemas: arquitetura funcional e arquitetura física. Noções de
modelagem. Organização de projetos. O processo de engenharia de
sistemas: análise de missão, análise das partes interessadas,
engenharia de requisitos, análise funcional, análise de perigos,
projeto de arquitetura, projeto detalhado. Noções de verificação e
validação. Noções de controle de configuração.

• Bibliografia: EUROPEAN SPACE AGENCY. European cooperation on
space standardization. Noordvijk: ECSS Pub: ESA Publications
Division, 1996. LARSSON, W. et al. Applied space systems
engineering. New York: McGrawHill, 2009. NASA. Systems
engineering handbook. Houston: NASA, 1996. (SP6105).
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SIS-04 – Engenharia de Sistemas.    (Hoje)



• SIS-04 PRJ-XX Engenharia de Sistemas. 

Requisito: Não há. Horas semanais: 2-0-1-3. 

• Processo de desenvolvimento de aeronaves; papel dos usuários, operadores e
manutentores; estruturação do conceito de operação, manutenção e suporte; captura
de requisitos; desenvolvimento de arquiteturas de aeronaves; avaliação de segurança;
processos de verificação, validação e certificação; conceitos da engenharia de sistemas
e do desenvolvimento integrado de produto; utilização de abordagens baseadas em
modelos.

Bibliografia: 

• Beland, S., Guidelines for Development of Civil Aircraft and Systems – ARP4754B, SAE International, 2023, 

• Walden, D. D., Systems Engineering Handbook: A Guide for System Life Cycle Processes and Activities, 5a ed., NJ, Wiley, ISBN: 978-
1-119-81429-0, 2023, 

• De Florio, F., Airworthiness: An introduction to aircraft certification and operations. 3a ed, Butterworth-Heinemann, ISBN: 978-0-
08-100888-1, 2016
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• INCOSE. INCOSE Systems Engineering Handbook. John 
Wiley & Sons, 2023.

•Kossiakoff, Alexander, Steven M. Biemer, Samuel J. 
Seymour, and David A. Flanigan. Systems Engineering
Principles and Practice. John Wiley & Sons, 2020.

•Voirin, Jean-Luc. Model-Based System and Architecture
Engineering with the Arcadia Method. Elsevier, 2017.
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Grading
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First Final Considerations
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• This course is always being 
“readjusted”
•Problems are expected.

• We are going to work hard to solve 
them.

• Expecting feedbacks and lessons 
learned.

•We need to be patience in this 
endeavor.
• Hope you have fun learning 

through the course. 
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FINAL CONSIDERATIONS
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