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Relationship with Other Disciplines

https://sebokwiki.org/wiki/Systems_Engineering_Overview

https://sebokwiki.org/wiki/Systems_Engineering_Overview


Arcadia Methodology
REF-006: VOIRIN, J.L. Model-based System and Architecture Engineering with the 
Arcadia Method. Elsevier, 2017. ISBN 978-0-0810-1794-4.

REF-007: ROQUES, P. Systems Architecture Modeling with the Arcadia Method – A 
Practical Guide to Capella. Elsevier, 2017. ISBN: 978-0-0810-1792-0
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Key References



• Systems engineers have been making use of modeling 
techniques for a long time. 

• The technique of structured analysis and design (SADT) 
and structured real-time analytics (Structured Analysis 
for Real Time SA/RT) are some of the best known and 
date back to the 1980s. 

• There are many other approaches based on Petri nets or 
finite state machines. 

•However, they are also limited by their 
comprehensiveness and expressiveness, as well as by the 
difficulty in integrating them with other formalisms and 
requirements.
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• Unfortunately, in practice, it 
has been shown that the 
affiliation of the SysML
language to UML often leads to
difficulties in terms of
understanding and use for
systems engineers who are not
also computer scientists.

• This is the reason that led 
Thales to define the ARCADIA 
method, structured by Jean-Luc 
Voirin, along with its underlying 
formalism, for his own needs. 12

https://www.linkedin.com/in/jean-luc-voirin-
8087a9155/

https://www.linkedin.com/in/jean-luc-voirin-8087a9155/
https://www.linkedin.com/in/jean-luc-voirin-8087a9155/
https://www.linkedin.com/in/jean-luc-voirin-8087a9155/
https://www.linkedin.com/in/jean-luc-voirin-8087a9155/
https://www.linkedin.com/in/jean-luc-voirin-8087a9155/
https://www.linkedin.com/in/jean-luc-voirin-8087a9155/
https://www.linkedin.com/in/jean-luc-voirin-8087a9155/


https://www.youtube.com/watch?v=NIFayQAueso13

https://www.youtube.com/watch?v=NIFayQAueso


https://www.youtube.com/watch?v=2fveJ7nwiuU14

https://www.youtube.com/watch?v=2fveJ7nwiuU
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Founding principles

• All engineering stakeholders share the same methodology, the same 
information, the same description of the need and the product in 
the form of a shared model;

• Each specialized type of engineering (e.g., safety, performance, cost, 
and mass) is formalized as a "point of view" against the requirements 
from which the proposed architecture is then verified;

• The rules for early verification of the architecture are established in 
order to verify the architecture as quickly as possible;

• Co-engineering between the different levels of engineering is 
supported by the joint elaboration of models, with the models of the 
different levels and specialties being deduced/validated/linked to 
each other.
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XP Z67-140 - ARCADIA Norme XP Z67-140 (afnor.org)

https://norminfo.afnor.org/norme/XP%20Z67-140/technologies-de-linformation-arcadia-methode-pour-lingenierie-des-systemes-soutenue-par-son-langage-de-modelisation/123795
https://norminfo.afnor.org/norme/XP%20Z67-140/technologies-de-linformation-arcadia-methode-pour-lingenierie-des-systemes-soutenue-par-son-langage-de-modelisation/123795
https://norminfo.afnor.org/norme/XP%20Z67-140/technologies-de-linformation-arcadia-methode-pour-lingenierie-des-systemes-soutenue-par-son-langage-de-modelisation/123795
https://norminfo.afnor.org/norme/XP%20Z67-140/technologies-de-linformation-arcadia-methode-pour-lingenierie-des-systemes-soutenue-par-son-langage-de-modelisation/123795


https://www.slideshare.net/HelderCastro3/mbse-with-arcadia-methodpdf-25666409619

https://www.slideshare.net/HelderCastro3/mbse-with-arcadia-methodpdf-256664096
https://www.slideshare.net/HelderCastro3/mbse-with-arcadia-methodpdf-256664096
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https://www.slideshare.net/HelderCastro3/mbse-with-arcadia-methodpdf-256664096
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https://www.eclipse.org/c
apella/adopters.html
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https://www.eclipse.org/capella/adopters.html
https://www.eclipse.org/capella/adopters.html


https://youtu.be/nv8IOg_xVMs23

https://youtu.be/nv8IOg_xVMs


UP Example
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Context analysis
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Modelling the Actors/Entities of what is
happening now (as is)

Symbols

Use context images

29 Capella>>Operational Analysis>>Operational Entity Breakdown Diagrams



Map what is happening

1.

2.

3.

Final:

30 Capella>>Operational Analysis>>Operational Capabilities Diagrams



Each Stakeholder (Actor/Entity) do something
(activity) and relates to each Other (interaction)

31 Capella>>Operational Analysis>>Operational Architecture Diagram



Describe the stakeholders’ behaviors

32 Capella>>Operational Analysis>>StateMachine Diagram
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What do we need to finish with it? 

• Needs mapped: What the users of the system need to
accomplish
• Mission Requirements

• User Requirements

• Maybe not all the stakeholders opinion/needs are going to be
“relevant”. It is a matter of analysis and priorization of the
organization.

• One thing: this is the problem domain..... So your systems DOES 
NOT EXIST.



System intervention
What the system has to accomplish for the users
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Well.. What do the system must do?! 

37

?

Capella>>System Analysis>>System Architecture Diagram



Well... Carl wants to move the house

38 Capella>>System Analysis>>System Architecture Diagram



What do we need to finish with it? 

• Requirements mapped: What the system has to accomplish for the 
users
• System Requirements

• Remember that requirements are on the problem domain → does not 
carry solution on it. 
• The system must receive 24V /// and not /// The Li-Po Battery must provide 24V 

to the System.

• One thing: The System is a black box... We can not see inside only the 
frontier functions (interface/external functions) – such functions are 
what emerges!!! (emergent properties)
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Conceptual Architecture
How the system will work to fulfill the expectations
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hummm

•Even though the joke with Led 
Zeppelin is a good one... And I
could not avoid to make it... ☺

• It is more a balloon than a 
zeppelin. 

45



Well.. The main function was: Move House

46

We can decompose the functions in 
subfunctions. 

Only leaf functions must be used. 

Capella>>Logical Architecture>>Logical Function Breakdown Diagram



The functions might have its own architecture: 
Functional Architecture

47 Capella>>Logical Architecture>>Logical Function Data Flow Diagram



We can conceptually split functions into a 
reference architecture of the aiming solution

48 Capella>>Logical Architecture>>Logical Architecture Diagram



We could have decided a CONOPs to this
solution concept
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What do we need to finish with it? 

• Requirements mapped: How the system will work to fulfill the
expectations
• Subsystem Requirements (or any decomposition part of it)

• We have a functional architecture spread through a desired 
architecture.
• We can plan verifications, transitions, integrations, operations, and everything. 

• Here is the place to ask for functions that will have a technological solution on 
the next step. 

• One thing: The System is now a white box... We can see inside and 
design the desired (at least requested) architecture.
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Concrete Architecture
How the system will be built

51
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So ok... Final step is specify what is
going to be built

53

• He had the “things” that were 
feasible, pre-existing in the 
house and easily acquirable.
• To lift: balloons

• To steer: some house tools

• To sail: towels, blankets

• To navigate: compass

• To adjust altitude: cut the 
balloon strings
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Point out the technological choices to built the
Balloon House System

55 Capella>>Physical Architecture>>Physical Component Breakdown Diagram



To be
built
model

56 Capella>>Physical Architecture>>Physical Architecture Diagram



What do we need to finish with it? 

• Specifications to the development/acquisition/building 
process
• Would go to every details necessary to build the system.

• We have a concrete architecture ( do not be confused by the 
word physical – does not need to be “physical”… can be a 
process, software, information, so on)

• Usually in the Phase 0 / Pre-A of the Space System Lifecycle it 
is designed a feasibility architecture with co-engineering (in 
Concurrent Engineering Labs). This Architecture would be born 
in this phase and iterated/adapted through the next life cycle 
phases. 
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System Delivered:

58
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FireSAT Example
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Context Analysis
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Research before engineer

Initial understanding: free 
explorations of the problem.

Learning the domain to 
improve knowledge

Find stakeholders!
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Structuring the problem (infinite ways of doing)

Context Understanding
Problem ExplorationSet of 

problems

66



Identification of stakeholders

• Raising who they are

• What they want

• What changes are desired in the current situation

• Capture Success Metrics (MoEs)

• Lift

67



Operational analysis

68



FAB: Publicação do NOP

• Descrever os stakeholders (OMs)

• Descrever o conjunto de documentos originadores

• Estruturar as propostas de necessidades

• Descreve a situação atual com a mudança que precisa existir.

• Rastrear o desejo de mudança com a arquitetura da situação atual

• Justificar conjunto de necessidades.
• Isento de solução

69



Systemic intervention
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Systemic Intervention

System Analysis

System Element Requirements

Systemic intervention

Define the system’s mission and 
desired emergence capabilities.

Define the system-actors’ functions, 
interfaces, relations and behaviors 
within a black box architecture.

Describe the concept of operations / 
scenarios of the architecture that 
express the capability.

Seed Abstract all the flowed capabilities 
into a single function seed.
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Systemic Intervention Analysis

System Element Requirements

Define the system’s mission and 
desired emergence capabilities.

Define the system-actors’ functions, 
interfaces, relations and behaviors 
within a black box architecture.

Describe the concept of operations / 
scenarios of the architecture that 
express the capability.

Seed Abstract all the flowed capabilities 
into a single function seed.
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Context
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MISSION STATEMENT

Because forest fires pose an ever-increasing threat to lives, property and biodiversity, 

have a significant impact on recreation and commerce, and have an ever higher public 

visibility (largely because of the ability to transmit television images from nearly 

anywhere in real time), the USFS needs a more effective system to identify and monitor 

them. In addition, it would be desired (but not required) to monitor forest fires for other 

nations; collect statistical data on fire outbreaks, spread, speed and duration, and provide 

other forest management data. This must be done at low cost to make the system 

affordable to the Forest Service and not give the perception of wasting money that could 

be better spent on fire-fighting equipment or personnel.

Ultimately, the Forest Service’s fire monitoring office, fire management officers in the 

field, and individual firefighters and rangers fighting the fire will use the data. Data flow 

and formats must meet the needs of all the groups without specialized training and must 

allow them to respond promptly and efficiently to changing conditions.

(adapted from “Space Mission Engineering: the new SMAD, 2011”)
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Requirements...

Word
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Traceability req_user – req_sys (nop-rop)
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FAB: publicação do ROP

• Descrever o que o sistema tem que fazer para os stakeholders (OMs)

• Descrever o conceito de operação geral desse sistema com os 
stakeholders. 

• Rastrear as necessidades aos requisitos. 

• Justificar as interfaces e funções. 

• Formaliza o que o sistema tem que prover sem explicar como e dar 
margem para os fornecedores. 
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Conceptual Alternatives
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Intention exploration
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Trading

Ballon Aircraft Satellite Gossip

TimeFrameOfNe
wInformation

.4 - + + 0

DetectionDelay .6 + - + 0

Total 0 0 2

Weighted .6 .4 1
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Realized Architecture
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