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+ REVISAO

e Stakeholders e Arvore de Produto /

e CONOPs Decomposi¢ao do Sistema
* Dualidade

« Requisitos Comportamento/Estrutura

* Ciclo de Vida

* Funcao

* Arquitetura
* Funcional / Hieradrquica
* Coesdo e Acoplamento
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Motivador coorporativo: Sistema de transporte aéreo (pessoas/coisas) de curta/média distdncia em area urbana. Cada grupo vai fazer
uma variagao.

Grupo 01 - Transportador de carga (hub-hub)

Grupo 02 - Transportador de suprimento hospitalar.

Grupo 03 — Transportador de pessoas.

Grupo 04 — Transportador de pessoas em emergencia (Ambulancia / bombeiro)
Grupo 05 - Transportador de carga (hub-cliente)

Todos os grupos vao compartilhar e harmonizar a gestao de trafego aéreo urbana (UAM - Urban Air Mobility)
Todos os grupos devem buscar os conceitos de tecnologias verdes.

!
N/
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Aplicagao e Retdrica

SEMANA TEORIA INDIVIDUAL PESO GRUPO PESO
9 MBSE. MétOdO Arcadia Al-09 - Resumo sobre o
06-May documento da SAE 5% AG-09 - 0%
10May| Contexto: SAE contextualizado ao projeto
10|Retodrica: Andlise do Contexto
Al-10-R re o SORA AG-10 - Preparar a Andlise de
13-May . 10% 10%
context rojeto Contexto
17-May
11 |Apresentacdo da Analise do Contexto (15min)
— — — Al-11- e 0 CORUS 10% AG-11 - Preparar a Intervengao 10%
20-May | Retodrica: Intervengao Sistémica contextu rojeto o Sistémica C
24-May
12* |Apresentagdo da Intervengdo Sistémica Al-12 - Resumo sobre a DCA- AG-12 - Escrever os requisitos
27-May | Retdrica: Representando requisitos 400-6 na parte de concepgao 10% do nivel de sistema e geraro 20%
31 may| M2DOC contextualizado ao projeto. documento de requisitos.
13 |Apresentacdo dos Requisitos e Geragao de Doc AG-13 - Preparara
03-Jun|Retdrica: Arquitetura Conceitual Al-13 - 0% decomposicdo funcional e 30%
07-lun requisitos de subsistemas
14 |Apresentag¢do da Arquitetura Coneitual AG-14 - Preparar a solucdo a
104un|Retdrica: Arquitetura Concreta Al-14 - 0% ser construida, explicando como 30%
14-Jun vai ser instrumento.
15| Apresentacao da Arquitetura Concreta
174un|Visita ao Laboratdrio e Encerramento do Curso e |Al-15- 0% AG-15 - 0%
21Jun| discussdo sobre P2
16(P2
Al-16(P2) - Simulado ASEP 20% AG-16 0%
2l (Pres/Consulta - sem chatGPT) > >
28-Jun
105% 100%
EXAME Grupo: Escrita de artigo (min 6pgs / max 10pgs) e Apresentagdo Gravada (max. 20min), relatando o 100%
01-Jul (]

12-Jul

case do seu grupo no padrao do SIGE.
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* Os engenheiros de sistemas fazem uso de técnicas de
modelagem ha muito tempo.

* A técnica de analise estruturada e projeto (Structured
Analysis and Design Techniques SADT) e a analise
estruturada em tempo real (Structured Analysis for Real
Time SA/RT) sdao algumas das mais conhecidas e datam
da década de 1980.

* Existemm muitas outras abordagens baseadas em redes de
Petri ou maquinas de estados finitos.

* No entanto, também sao limitadas por sua abrangéncia e
expressividade, bem como pela dificuldade em integra-
las a outros formalismos e exigéncias.



* Infelizmente, na pratica, tem
sido demonstrado que a
filiacao da linguagem SysML a
UML muitas vezes leva a
dificuldades em termos de E®
compreensao e uso para K&
engenheiros de sistemas que W
nao sao também cientistas da
computacao.

* Esta € a razao que levou Thales
a definir o metodo ARCADIA,
estruturada por Jean-Luc Voirin,
juntamente com seu formalismo
subjacente, para suas proprias

N ECESSid d d es. https://www.linkedin.con/jean-luc-virin-
. 808729155/



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

La méthode Arcadia
par l'exemple

Jean-Luc VOIRIN
Thales



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

e
" THALES

-

O espirito de Arcadia e
Capella em 8 minutos

Comtent. S¥ééphone Bonnet
Thales

Wy TaaMA AL ~ oy

11 https://www.youtube.com/watch?v=2fvel7nwiuU



https://www.youtube.com/watch?v=2fveJ7nwiuU
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i}; PRINCIPIOS FUNDADORES

* Todas as partes interessadas em engenharia compartilham a mesma
metodologia, as mesmas informacoes, a mesma descricao da
necessidade e do produto na forma de um modelo compartilhado;

* Cada tipo especializado de engenharla (por exemplo, seguranca,
desempenho, custo e massa) é
em relacao aos requisitos a partir dos quais a arquitetura
proposta é entao verificada;

* As regras para a verificacao antecipada da arquitetura sao
estabelecidas, a fim de verificar a arquitetura o mais rapido possivel;

* A co-engenharia entre os diferentes niveis de engenharia é apoiada
pela elaboracao conjunta de modelos, sendo os modelos dos
diferentes niveis e especialidades deduzidos/validados/vinculados um
ao outro.
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Safety

Performance

MHuman Factors
Secunty

M Product Line. Cost

Specialty
engineering
safety, perf,
secunty, ...
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components
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« Design a physical
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Development + Define a components
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« Define & enforce a
PBS and component
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CONCEPTS

- Operational capabilities

- Actors, operational entities

- Actor activities

- Interactions between activities & actors

- Information used in activities &
interactions

- Operational processes chaining
activities

- Scenarios for dynamic behaviour

- Actors and system, capabilities

- Functions of system & actors

- Dataflow exchanges between functions

- Functional chains traversing dataflow

- Information used in functions &
exchanges, data model

- Scenarios for dynamic behaviour

- Modes & states

SAME CONCEPTS, PLUS :

- Components

- Component ports and interfaces

- Exchanges between components

- Function allocation to components

- Component interface justification by
functional exchanges allocation

SAME CONCEPTS, PLUS :

- Behavioural components refining
logical ones, and implementing
functional behaviour

- Implementation components
supplying resources for behavioural
components

- Physical links between
implementation components

- Configuration items tree

- Parts numbers, quantities

- Development contract (expected
behaviour, interfaces, scenarios,
resource consumption, non-functional
properties...)

FUNCTION il

(—

=

DESCRIPTION MEANS

Dataflow: functions, op.
activities interactions &
exchanges

Scenarios: @ D |:| E

actors, system,

components interactions —  P—
—_—
& exchanges
—
—

FUNCTION ¥

—

Functional chains,
operational processes
through functions &

EE! [

| op. activities

e

Breakdown of functions
& components

Data model: dataflow

& scenario contents,
definition & justification of
interfaces

Allocation

of op.activities to actors,

of functions to components,

of behav.components

to impl.components,

of dataflows to interfaces, of
elements to configuration items

START

Modes & states
of actors, system,
components

TUNING VALUE
From0to +10¢

LOUDNESS TREBBLELEVEL | FREQUENCY BAND

BASSLEVEL FREQUENCY
From88to+1

sk o

FILTER VALUE

Component wiring:
all kinds of components

FUNCTION




o XP Z67—14O - ARCAD'A Norme XP Z67-140 (afnor.org)

C
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AFNOR

norm’info

B https://norminfo.afnor.org ) b

L . . & Accédez
Recherche : mot clé, sujet, n° norme ? aux tutoriels

SUIVRE Q? ﬁ

NORME EN REEXAMEN

Technologies de l'information - ARCADIA - Méthode pour I'ingénierie des systémes soutenue par son langage de
modeélisation conceptuel - Description Générale - Spécification de la méthode de définition de I'ingénierie et du
langage de modélisation

XP Z67-140

Suivi par la commission :

Origine des travaux :

Type :
Motif :

Résumé :

Vie de la norme

Ingénierie et qualité du logiciel et des systémes

Francaise
Expérimentale
Nouveau document

La méthode ARCADIA peut étre appliquée a la définition de la conception de tout type de systéme, en se concentrant sur la description et
I'évaluation des propriétés de conception (colt, performance, sécurité, réutilisation, consommation, poids ...) .

Norme Norme Norme Norme
Enquéte . .
En conception publique Publiée En réexamen
Inscrite le : Publiée le : En cours
2311112017 07/03/2018



https://norminfo.afnor.org/norme/XP%20Z67-140/technologies-de-linformation-arcadia-methode-pour-lingenierie-des-systemes-soutenue-par-son-langage-de-modelisation/123795
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Figure 2.3: Arcadia ontology traceability

https://www.slideshare.net/HelderCastro3/mbse-with-arcadia-methodpdf-256664096

4 ! . <o
| realizes ;’“‘i‘“ i realizes t realizes
|

t
|
|

=]

.
I

Irealizes

_Deployment .% P

O=—{]



https://www.slideshare.net/HelderCastro3/mbse-with-arcadia-methodpdf-256664096

Capability

requirements

Capabilities

scenarios

Activities and interactions

Actors.

modes and states

model

Arcadia layer Requirements Capability description Functional Structure Modes and States Data Interfaces
R-OA OA1l OA2 OA3 OA4 M&S-0AS D-OA6 1-OA7
Capture stakeholder Define Operational Define processes and Define Operational Capture Operational Entities and Define operational Define operational data Define interfaces and

describe interfaces

Operational Allocate Operational Activities scenarios
Analysis to Operational Actors, Entities
@ S A on 9
< ©» b= “oE/0 ™) (s) Lt THE
(D23
R-SA SAl SA2 SA3 SA4 M&S-SAS D-SA6 I-SA7
Derive Stakeholder Define System Missions Define Functional Define System Functions. Allocate System Functions to Define system modes Define system data Define interfaces and
requirements and and System Capabilities Chains and Scenarios. Define Functional System and Actors and states model describe interfaces
System Analysis  capture System Exchanges and components scenarios
requirements @ Enrich Logical Scenarios.
FC -
E @O < & = ME BE oy
R-LA LA1 LA2 LA3 LA4 M&S-LAS D-LA6 I-LA7
Derive system Transition Capabilities Define Functional Derive System Functions Allocate Logical Functions to Define logical Define logical data Delegate System
Logical requirements and Realization from system Chains and scenarios and define Logical Logical Components components modes and model Interfaces and create
e Capture components layer Functions. Define Functional states Logical Interfaces.
Architecture requirements Exchanges and components. E Enrich Logical Scenarios.
€ =T @ Ll = .
: = D=1 (M) (s) @ TH
R-PA PAl1 PA2 PA3 PA4 M&S-PAS D-PA6 I-PA7
Derive logical Transition Capabilities Define Functional Derive Logical Functionsand  Define Physical Nodes and refine  Define physical nodes Define physical data Delegate Logical

Physical
Architecture

17

requirements and
capture physical
requirements

Realization from logical
layer

-

>

Chains, Scenarios, and
Physical Path

<= TH

define Physical Functions.
Define Functional
Exchanges and components.

@r D=

Behavioural Physical
Components.
Allocate Behavioural
Components.

a 9E

C=={)

Table 3.2: Arcadia matrix activities
https://www.slideshare.net/HelderCastro3/mbse-with-arcadia-methodpdf-256664096

modes and states

CJE

model

Interfaces and create
Physical Interface.
Enrich Physical
Scenarios.


https://www.slideshare.net/HelderCastro3/mbse-with-arcadia-methodpdf-256664096

Modes and

Arcadia layer Requirements Capability Capability description Functional Structural States Data Interfaces
R-OA OAl OA2 OA3 OA4 M&S-0AS5 D-OA6 I-OA7
No dedicated [OCB] Operational [OAS] Operational [OABD] Operational [OEBD] Operational  [MSM] Modes [CDB] Class [1DB]
diagram Capabilities Activity Scenario Activity Breakdown Entities Blank and States Diagram Interface Definition Blank
Operational [OPD] Operational Diagram Diagram [CEI) Component External
Analysis Process Scenario [OAIB] Operational [ORB] Operational Interfaces
[OES] Operational Entity Activity Interaction Roles Blank [1S] Interface Scenario
Scenario Blank [OAB] Operational [CDI) Component Detailed
Architecture Blank Interface
R-SA SA1l SA2 SA3 SA4 M&S-SAS D-SA6 I-SA7
No dedicated [MCB] Mission and [FS] System Functional [SFBD] System [CSA] Contextual [MSM] Modes [CDB] Class [IDB]
diagram Capabilities Blank Scenario Functional Breakdown  System Actor and States Diagram Interface Definition Blank
System [CC] Contextual [ES] System Entity Diagram [SAB] System [CEIl) Component External
Analysis Capability Scenario [SDFB] System Data Architecture Blank Interfaces
[SFCD] System Flow Blank [1S] Interface Scenario
Functional Chain [CDI) Component Detailed
Description Interface
R-LA LA1 LA2 LA3 LA4 M&S-LAS D-LA6 I-LA7
No dedicated [CRB] Capabilities [FS] Logical Functional [LFBD] Logical [LCBD] Logical [MSM] Modes [CDB] Class [IDB]
diagram Realization Blank Scenario Functional Breakdown = Component and States Diagram Interface Definition Blank
Logical [CRI] Contextual [ES] Logical Entity Diagram Breakdown [CEl) Component External
Architecture Capability Scenario [LDFB] Logical Data Diagram Interfaces
Realization [LFCD] Logical Functional Flow Blank [LAB] Logical [1S] Interface Scenario
Involvement Chain Description Architecture Blank [CDI) Component Detailed
Interface
R-PA PAl PA2 PA3 PA4 M&S-PAS D-PA6 I-PA7
No dedicated [CRB] Capabilities [FS] Physical Functional [PFBD] Physical [PCBD] Physical [MSM] Modes [CDB] Class [IDB]
diagram Realization Blank Scenario Functional Breakdown =~ Component and States Diagram Interface Definition Blank
Physical [CRI] Contextual [ES] Physical Entity Diagram Breakdown [CEIl) Component External
Architecture Capability Scenario [PDFB) Physical Data Diagram Interfaces
Realization [PFCD] Physical Flow Blank [PAB] Physical [1S] Interface Scenario
Involvement Functional Chain Architecture Blank [CDI] Component Detailed

Description

Interface
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https://www.slideshare.net/HelderCastro3/mbse-with-arcadia-methodpdf-256664096

Table 3.3: Arcadia diagrams matrix
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ADOPTERS https://www.eclipse.org/c
apella/adopters.html

Eclipse Capella is a MBSE solution adopted worldwide in various industrial domains.
Discover some of the many organizations using Capella.
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https://www.eclipse.org/capella/adopters.html
https://www.eclipse.org/capella/adopters.html

<+ ARCADIA / CAPELLA
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* Thales
== Capell
, apetia Language
* Capellaeumacamada 9, . S
acima do Eclipse IDE Gl =

* Sirius
* Eclipse Modelling

Framework (EMF) Tool Method
. 100
D P b
. 5N = (TBD!)
* Versao Atual: 6.1 el %
e https://www.eclipse.org/capella/ @ u v _’_//,


https://www.eclipse.org/capella/

21 https://youtu.be/nv8l0g xVMs



https://youtu.be/nv8IOg_xVMs

EXEMPLO UP
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CONTEXT ANALYSIS
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¥ MODELLING THE ACTORS/ENTITIES OF WHAT IS
HAPPENING NOW (AS IS)

27

X

Worker Demolition

A

Symbols

Use context images

Capella>>Operational Analysis>>Operational Entity Breakdown Diagrams



Y
= MAP WHAT IS HAPPENING

House Ownership
Stay in the House

1. Final:
@ .-"’-'.' - & i»
i \ ."‘-._- ™ Stay in the House
% Carl Demolition ""~.__ @
Workers / 3
3 » '.'.‘

% Carl

« i» Demolition
B Workers

Kee e house

Destroy house

2 . House Demolition '-.__-
Workers -.._"
Demolition Eguipment
Repairing "-...'

Keep the house

3 . @ EE House
% o \ House i

28 Capella>>Operational Analysis>>Operational Capabilities Diagrams




%Jrﬁ H STAKEROLDER (ACTOR/ENTITY) DO SOMETHING
(ACTIVI 'Y) AND RELATES TO EACH OTHER

% Carl
L Demoltion Workers
<
Moving Team
b D=
o eeeeeeeeeeeeeeeeeeeeeeeeeeeeee @ eeeeeeeeee
HHHHH @) Demolish House
> @ Host
= Family B=]]
[De¥] Maitaining the House e <
< Demolition Equipment

29 Capella>>Operational Analysis>>Operational Architecture Diagram



d

. DESCRIBE THE STAKEHOLDERS" BEHAVIORS

Sending to a retirement place [Carls agrees to leave] / Demolish House

!

A h 4 b
"% Removing Carl % Demolishing House

[region] [region]

&

Y, .
(WHEN) Order to remove Xarl
Initial 1

-
" % Waiting orders

[region]

30 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

32
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Systemic Intervention

Seed

System Analysis

- Concept

Simulation

System Element Requirements

DCA-400-6

——p NOP

—pp ROP
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Y
- WELL.. WHAT DO THE SYSTEM MUST DO?!

@ System

arl

[m Moving Team : X 'm

" @ Remove Carl

Deflsending to a retirement place 3 <

@ Demolish House

¥

D=l Maitaining the House

D=l Demolition Equipment

[fﬂ Repairing

35 S ~ Capella>>System Analysis>>System Architecture Diagram



bl
& WELL... CARL WANTS TO MOVE THE HOUSE

Passthrough Sky

move through

D=El Family Place

36 Capella>>System Analysis>>System Architecture Diagram
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- 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)



CONCEPTUAL ARCHITECTURE

How the system will work to fulfill the expectations

38
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System Element Requirements

Conceptual Alternatives

\ 4

r- Ideation

A

Solution Neutral
Architecture

\ 4

Logical Architecture

-— Concept

Simulation

Flowed-down Requirements

DCA-400-6

—pp ROP

> RTLI
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" HUMMM

*Even though the joke with Led
Zeppelin is a good one... And | could
not avoid to make it... ©

*|t is more a balloon than a zeppelin.

43



:gi WELL.. THE MAIN FUNCTION WAS: MOVE

44

HOUSE

@ Allow Carl
to Navigate

@ Sail through
air

We can decompose the functions in
subfunctions.

Only leaf functions must be used.

Capella>>Logical Architecture>>Logical Function Breakdown Diagram



UNCTIONS MIGHT HAVE ITS OWN
ARCRHITECTURE: FUNCTIONAL ARCHITECTURE

( N\
@ Mov
G
@ D=3 Altitud bil Eﬂmove thrcugh
f
@ Control Mov iment
A
D= air flow change
[ @ Sail through air ;
Al
D=El change glirection
D=l ch Ititud
O ! {55 Allow Carl
D= contro
\ 4
&5
\ E Y

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



:i WE CAN CONCEPTUALLY SPLIT FUNCTIONS INTO A
REFERENCE ARCHITECTURE OF THE AIMING
SOLUTION

Balloon House System

D:ﬂ Passthrough Sky
/51 > 2LA] A
A

A
Fins '}_' Ballon Structuye)_l
rf— :
@ Sail through air @ Lift House
A
(Al

3] Lift Controls

Carl

]

[l

46 Capella>>Logical Architecture>>Logical Architecture Diagram



“¥” WE COULD HAVE DECIDED A CONOPS TO THIS
SOLUTION CONCEPT

47
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<+ WHAT DO WE NEED TO FINISH WITH IT?

* Requirements mapped: How the system will work to fulfill the
expectations

e 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.

48



CONCRETE ARCHITECTURE

How the system will be built
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Realized Architecture

Design Architecture

\ 4

Physical
Architecture

A

Product
Simulation
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" SO OK... FINAL STEP IS SPECIFY WHAT IS
GOING TO BE BUILT

* 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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NT OUT THE TECHNOLOGICAL CHOICES TO
LT THE BALLOON RHOUSE SYSTEM

53 Capella>>Physical Architecture>>Physical Component Breakdown Diagram



/”
e

« ,’;]; Balloo/ng

/\g’
Cr €
VAN

?Séissm?

= ' E] House attachment
4

D] cuitting

D] Fireplace fixings

2 IdiCompass

&

Attached

Capella>>Physical Architecture>>Physical Architecture Diagram



o WHAT DO WE NEED TO FINISH WITH IT?

55

* 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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REQUIREMENTS IN CAPELLA

https://www.slideshare.net/Obeo_corp/capella-webinar-writing-perfect-textual-
requirements
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I'eq u i re m e nt [ ri-kwahyuh r-muhnt ] sHowira <)

noun

that which is required; a thing demanded or obligatory:
One of the requirements of the job is accuracy.

)
z
o
=
=
T
wl
=)
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2 an act or instance of requiring.

a need or necessity:
to meet the requirements of daily life.



& REQUIREMENTS ARE ESSENTIAL TO:

* To show results the user want from the system.

* To show traceability back to sources and the history of changes.
* To show what the organization needs.

* To show what the system must do.

* To form a basis for the design and design optimization.

* To enable a logical approach to change management

 To partition the work out to contractors.

* Joactasa :

* To test the system or any of its parts during development.

* To communicate the basis about the system in non-technical terms
to all participants.

DEFINITIONS

60
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S |

& TO DO OR NOT TO DO

* Functional Requirements describe what the system
should do and Non-functional Requirements place
constraints on how these functional requirements are
implemented.




ps://polarsys.org/cap

| License: EPL

License: EPL

This add-on allows importing a set of requirements from a ReqlF file (Requirement Interchange Format / OMG Standard).

The import is iterative (diff/merge based) and a set of tools is provided to link the model elements to the requirements.

REQUIREMENTS IN CAPELLA

For more information, please install the addon within Capella and check online help then dedicated section for the addon.

License: EPL
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A A

= {4

- [IF NOT INSTALLED] UNZIP IN DROPIN FOLDER

. capella Name Date modified

B eclipse B Requirements 16/10/2019 13:32
. configuration

. dropins
l Requirements
l features
|
l plugins
l readme

REQUIREMENTS IN CAPELLA

l workspace
l samples
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 Start Capella

* Open the Viewpoint Manager view using
Window menu then Show View and Other...

* Select Viewpoint Manager in Kitalpha
directory and press OK

* The Viewpoint Manager view is displayed

* The viewpoints available in the platform are
listed in this view.

* |f using Capella version < 1.0.x

* Right-click on the name of a viewpoint and select
Start in order to start the viewpoint

‘ If using Capella version > 1.0.x

* Select any model element (diagram element,
element in the project explorer) related to your
project

* Right-click on the name of a viewpoint and select
Reference in order to start the viewpoint

<~ [IF NOT INSTALLED] LAST STEPS

- = & [OEBD] Operational

Context

type filter text

(= Capella (Incubation;

(] Properties i~ Information %2 Semantic Browser [ Viewpoint Manager 22 [ Capt

Project test_req
Name

(-1 Capella Requirements

Version
0.10.0

State

Unre...



=

T

& CAN BE USED IN MULTIPLE LAYER

=

* Operational Analysis Requirements

* System Analysis Requirements

* Logical Architecture Requirements
* Physical Architecture Requirements
* EPBS Architecture Requirements



= ADD A CAPELLA MODULE IN THE LAYER

REQUIREMENTS IN CAPELLA
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BB -ie-

& [ *Capella Project Explorer 52

A

Select a name to find

v‘ 4

? = any character, * = any string

|type filter text

» =5 aula
» = SPORT
. 15 SPORT.V2
v [ test_req
[ test_req.afm
*test_req.aird
v @ test_req
v i Operati
@ Ope
(= Ope B3
= Inte 5
& Dat _
v %2 Ope ut:
s B
= Roli
= Ope
£ System
£ Logical
£ Physicz 1
£ EPBS A
> (= Representa {}
= test_req.meloc
v =5 teste Req &)
[] teste_Req.afm
teste_Req.aird
= teste_Req.melc

<

©
&

BE~ Y

3 tect renvtect renn0)

Add Capella Element
New Diagram / Table...

Copy Qualified Name
Search and replace
Cut

Copy

Paste

Delete

Move Up

Sort Content

Sort Selection

Move Down

Undo Do Command
Redo

Show in Semantic Browser
Show in Diagram Editor

Show Impact Analysis...

Send to Fast Linker View

Send to Mass Editing View
Send to Mass Visualization View
Refresh All Sub Representations
Remove Hidden Elements
Validate Model

REC /RPL

Patterns

Transitions

Wizards

Allocation Management
Requirements Viewpoint

Fragment...
D M

& *[OEBD] Operational Context £3

Ctrl+Shift+F
Ctrl+X
Ctrl+C
Ctrl+V
Delete

Ctrl+PageUp

Ctrl+PageDown

Ctrl+Z
Ctrl+Y

F9
F10

F6

agvfgggv[@[ B>~ %

le @@

C

@ # (8 L EH N OECE Y

Property Value Pkg
Requirements Pkg

Component Exchange Category

Constraint

Boolean Property Value
Enumeration Property Type
Enumeration Property Value
Float Property Value
Integer Property Value
Property Value Group
String Property Value
Capella Module

Capella Outgoing Relation
Capella Types Folder
Grouping Element Pkg

CHA-RdN-RdK

@

c Browser (g Viewpoint Manager 53

| = Select a name to find

? = any character, * = any string

Itype filter text (O%

. = aula
. = SPORT
= SPORT_V2
v [ test_req
[5] test_req.afm
v *test_req.aird
v ) test_req
v f Operational Analysis
[Capella Module]
(= Operational Activities
(= Operational Capabilities
(= Interfaces
(= Data
v %8 Operational Context
&% [OEBD] Operational Context
(= Roles
(= Operational Entities
3 System Analysis
£ Logical Architecture
7 Physical Architecture

(<l Car £ EPBS Architecture

Version
0.10.0

State
Active

(= Representations per category
= test_req.melodymodeller
v [ teste_Req
[4] teste_Req.afm
teste_Req.aird

= teste_Req.melodymodeller




. CREATE A REQUIREMENT FOLDER &
H4 Uperational Analysis
R) [Capell>A~d. 1
(3. Operat Add Capella Element > O Boolean Value Attribute
g Operrfat of Cut Chrl+X ) Date Value Attribute
Interfas : :
& Dz 7 Copy Ctrl+ C ¢ Enumeration Value Attribute ,
! . ..y & Folder
o v %& Operat pa.:tt ;tll‘ v
g 2 [OF 3¢ Delete Delete U Integer Value Attribute
% = Roles  Real Value Attribute
= Viove Up Ctrl+PaqgelUp .
= (= Operat Move U tri+Pagels @ Requirement
o d
= B SystemAn [ Sort Content O String Value Attribute
o tH# Logical An Sort Selection -
$ phySiCBI A Mave Dawn Ctrle-PaneNnman [

The only way to create requirements is through the Project Explorer. @

[good side] Capella <could> connects to Doors (SSS) to import requirements.
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&= REQUIREMENTS CAN BE USED IN ANY VIEW

REQUIREMENTS IN CAPELLA
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= capworkspace - platform:/resource/test_req/test_req.aird/[OEBD] Operational Context - Capella

File Edit Diagram Navigate Search Project Run Window Help

BRI IC D
5 s *Capella Project Explorer §2 = 8
A | -
Select a name to find
? = any character, * = any string

]
ity

|typeﬁlter text ‘ Q

= aula
=5 SPORT
=5 SPORT_V2
v [ test_req
[ test_req.afm
v [ “test_req.aird
v ) test_req
v {3 Operational Analysis
v [R) [Capella Module]
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Q0
@ Operational Activities
(= Operational Capabilities
= Interfaces
& Data
v %g Operational Context
& [OEBD] Operational Context
& Roles
(= Operational Entities
7 System Analysis
£ Logical Architecture
3 Physical Architecture
3 EPBS Architecture
(= Representations per category
= test_req.melodymodeller
v [ teste Req
[] teste_Req.afm
E] teste_Req.aird
= teste_Req.melodymodeller

< >

*,9, test_req::test_req::Operational lysi: ional Context

%2, *test_req & *[OEBD] Operational Context 52

BrBiv|&
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Rrwvlm a8 & 0% | @

=

Entity 1

OperationalActor 2

(= Entities @

Operational
Entity

% Operational Actor
J_/'Contained In

(= Common &0
{c} Constraint
> ConstraintElem...
s Constraints

& Applied Property
»
Value Groups

(= Requirements <«
% Requirements
> Requirement Link

N & All Linked
Requirements

[C] Properties 52 i Information %2 Semantic Brows 5 @ ven
& [DRepresentation Descriptor] [OEBD] Operational Context
~ P

Capella roperty
Management
Description Name: l [OEBD] Operational Context ]
Requirements Allocation Package : l l
Semantic
Behaviors

= Contextual Elements: | <undefined> |
Documentation
Bulectnd Elements of Interest : ‘ <undefined> | ®
Appearance

: 2BMof6ssM [



zi SELECT THE REQUIREMENTS THAT WANT TO USE
IN THE VIEW.

REQUIREMENTS IN CAPELLA

69

Selection Wizard

Show/Hide Requirements

Select a name to find
? = any character, * = any string

[type filter text

v (& test_reg

@ [] Important Stuff

Tree View

Select a name to find
? = any character, * = any string

Itype filter text

2>

L

Tree View

I [1 Important Stuff

I',\

./

OK

Cancel




ADD A LINK / CHECK RELATIONS

= capworkspace - platform:/resource/test_req/test_req.aird/[OEBD] Operational Context - Capella
File Edit Diagram Navigate Search Project Run Window Help
N-ERAF D
5 s *Capella Project Explorer §2
2 H=]E-S

Select a name to find
? = any character, * = any string

= B % *testreq
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]
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|type filter text | Q

> & aula
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[ test_req.afm
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& Data
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> E3 EPBS Architecture
» (= Representations per category
= test_req.melodymodeller
v [ teste Req
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teste_Req.aird
= teste_Req.melodymodeller -

REQUIREMENTS IN CAPELLA

[Entity] Entity 1

Referencing Elements

2 Raihd) MEERTIN Y
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" X%|B 71 A-®|d-s->-B

¥2# Semantic Browser §2

ET

=) -

Entity 1

OperationalActor 2
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X
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= 0
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@ QD

-

(= Entities
Operational
Entity
% Operational Actor
‘('Contained In

8

= Common &
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y, Constraints

R Applied Property
»
Value Groups

(= Requirements &0
% Requirements
> Requirement Link
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v 4§08 Entity 1
v i Breakdown
% OperationalActor 2
v i Parent
(= Operational Entities
v i Parent
% Operational Context
v 1 AllRelated Diagrams
& [OEBD] Operational Context

v 1 Allocated Requirements
@ [] Important Stuff
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test_requtest_req::Operational Analysis::Operational Entiti ity 1
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& REQUIREMENT TREES

= capworkspace - platform:/resource/test_req/test_req.aird/[OEBD] Operational Context - Capella — X
File Edit Diagram Navigate Search Project Run Window Help

N EHRIA D [auick access | g |[Z
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REQUIREMENTS IN CAPELLA

[ Properties 3 i Information %2 Semantic Browser [ Viewpoint Manager (] Capella Re ts A E ¥ =08
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ADD REQUIREMENT METADATA

* |t is required to create a new Type
* Create a Capella Types Folder = Rename Req Types

REQUIREMENTS IN CAPELLA
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v [ test_req
[] test_req.afm
v [ *test_req.aird
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REQUIREMENTS IN CAPELLA
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REQUIREMENT DATA TYPE DEFINITIONS

* |E PUID (Requirement ID — name comes from DOORS)

* |E Rationale v % Req Types
. . . @ |EPUID
E Verification Text © IE Rationale
* |E Verification Method Expected © EVV Text
. @ IEVV Method
* |E Requirement Status & [E Status
* |IE Sign off Org © [E Sign Off Org

& |E Responsible Org

* |E Responsible Org
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https://www.ibm.com/support/knowledgecenter/en/SSPT3X_4.2.5/com.ibm.swg.im.infosphere.biginsights.aqlref.doc/doc/aql-overview.html

REATE THE REQUIREMENT TYPE THAT INCLUDE
THE DATA TYPES AS ATTRIBUTES

G |] A MOre IMportant sturr

v 4 Req Types 5
@ IEPU Add Capella Element > @ Data Type Definition v % Req Types
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© [ERat o Ctrl+X %  Enumeration Data Type Definition © [EPUID
Q@ EW T :
@ Ew [E Copy Ctiec B Module Type @ [E Rationale
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REQUIREMENTS IN CAPELLA
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-~ CONFIGURE THE ATTRIBUTE -

Selection Wizard

Select a name to find
? = any character, * = any string
WP IC RESpPUNSIDIE UTY Itype filter text
v OP [Requirement Type] 58 test 1
O [Attribute Definition] v & estreg
+ (@ Operational Activities v ; glz)‘j:/.,,o_ | Analysi
ational Analysis
(= Operational Capabilities * .ﬁ S i
(= Interfaces < > ' bt
& D © IEPUID
ata - . c n =] " ¢ ~ D = i
, §§° Opesational Context [E] Properties $2 i Information %2 Semantic Brow... [ Viewpoint Man... (5 Capella Requir 8 ] g :E :{{atlonal'ebl 0
! esponsible Org
& [OEBD] Operational Context s @ [E Sign Off Org
Rol 5 S 5 S
@ Roles . » O [Attribute Definition] [Attribute Definition] c © [E Status
(= Operational Entities ¢ @ |EVV Method
. SE—
B Sy& Anal).15|s Requirements VP roperty Q@ IEVV Text
B Logi¢al Architecture Sy
B Phiglcal Architecture Expest N | I |
B EPBY Architecture ame:
,epreéeﬂtations per category 1
req.melodymodeller
q wn Data Type: I <undefined> f
Reqigim ]
bk )
e HE'“ 1 [ Tree View
L | |
E 1
2
8 L @ oK ‘ ’ Cancel
o ||

O [Attribute Definition] [Attribute Definition]
' v Property

Requirements VP
Expert

Name: | IEPUID |

Data Type: ||E PUID | .

76



REQUIREMENTS IN CAPELLA

77

RELATION METADATA

Enumeration Data Type Definition

Add Capella Element @ Data Type Definition
of Cut CtrlsX 8%
B Copy CtrlsC GF  Module Type
Paste Ctrl+V @ 2
% Delete Delete G Requirement Type
¢ MoveUp Ctrl+PageUp
12, Sort Content
Sort Selection
Move Down Ctrl+PageDown
<2 Undo Model Edition Ctrl+Z
Redo Ctrl+Y
¥# Show in Semantic Browser F9
=2 Show in Diagram Editor F10
oke  Show Impact Analysis...
A Send to Fast Linker View F6
EH Send to Mass Editing View
E& Send to Mass Visualization View
[V Validate Model
3 REC/RPL
DA Dlder] Req Types
Fragment... roperty
2UID Epe
Rationale Name: l Req Types
WV Text
/V Method
Status
Sign Off Org

n ¥ Semantic Browser [ Viewpoint Manage

[C] Properties 53 | i

v @ test_req

v Operational Analysis
v [R) [Capella Module]
v &l

@ [] Important Stuff

@ [] A more important stuff

v ¥ Req Types

v

HeElQ@@QQQQQ

Information 32 S

9¢ [Relation Type] [Relation Typ

|

Requirements VP

Expert

v Property

IE PUID

IE Rationale

IE VV Text

IE VV Method

IE Status

IE Sign Off Org

IE Responsible Org
Op Req

satisfies

Browser [ Viewpoint Manager (il Capella Requirements

Name: I satisfies
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ij;i EACH LAYER HAS A “DEFAULT” REQ RELATION
- TABLE

* Operational:
* Activities X Requirements

* System:
* System Function X Requirements

* Logical
* Logical Functions x Requirements
* Logical Component x Requirements
* Logical Architecture Requirement Refinements

* Physical
* Physical Functions x Requirements
* Physical Component x Requirements

* EPBS

* Configuration Itens x Requirements
* EPBS Requirement Refinements
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ANALISE DO CONTEXTO
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<+ |DENTIFICACAO DOS STAKEHOLDERS
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* Levantar quem sao

* O que querem

* Quais as mudancas desejadas na situacao atual
e Capturar as métricas de sucesso (MoEs)

e Levantar



<~ ANALISE OPERACIONAL

Q 0 —— TimeFrameOfNewInf
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-~ FAB: PUBLICACAO DA NOP

* Descrever os stakeholders (OMs)

* Descrever o conjunto de documentos originadores
e Estruturar as propostas de necessidades

* Descreve a situacao atual com a mudanca que precisa
existir.

* Rastrear o desejo de mudanca com a arquitetura da
situacao atual

e Justificar conjunto de necessidades.
* Isento de solucao
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ARCADIA — ANALISE
OPERACIONAL
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Viewpoints |” Requirements
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Dotm Operational Analysis
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Need Understanding
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Logical Architecture

Physical Architecture

Building Strategy

Solution Architectural Design



O QUE E ANALISE OPERACIONAL
(OA)



s /
- ANALISE OPERACIONAL

“O que os usuarios do sistema devem alcancar”
“O que os usuadrios do sistema precisam realizar”

*Essa perspectiva analisa o0s usuarios operacionais,
identificando os atores que podem interagir com o
sistema, seus objetivos, atividades, restricoes e as
interacoes entre eles.



-+NAO deve mencionar

®
0 S’S tem a para ndo barrar alternativas

potencialmente interessantes para alcancar a satisfacéo
das necessidades dos clientes.
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i&i e EXEMPLO - Suponha que a necessidade do

cliente é poder ter um espelho em uma parede.

Se essa necessidade é traduzida muito
rapidamente em "como pendurar um espelho?"

* |sso exclui prematuramente outras
possibilidades (como o uso de cola, por
exemplo),

e E, também, critérios que ajudariam a orientar o

processo para a solucao certa (como a
necessidade ou nao de poder desmontar o
espelho depois).



¥ METODO ARCADIA — RESUMO DA ANALISE
OPERACIONAL

Definir missdes |determinar as missoes dos futuros usuarios do sistema e
e capacidades |do ambiente — ou, mais geralmente, suas motivacoes,
operacionais expectativas, metas, objetivos, intencoes, etc., bem como
necessarias as capacidades necessarias para assumir essas missoes.

Realizar analise |captar as condicOes para a realizacao de uma missao
de necessidades | previamente identificada, e as condicdes para a
operacionais implementacao das capacidades associadas,
principalmente através das atividades e interacoes dos
principais atores que contribuem para a mesma.




VOCABULARIO DO OA



* Capacidade Operacional (Operational Capability):
capacidade de fornecer um “servico” que leve a um
objetivo operacional a ser atingido (por exemplo, Fornecer
previsées meteorologicas, etc.); - Objetivos de alto nivel

2 f O
%R S8
FAVERVAVESVANERVAN

/
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-ilities,,

iy affibutes

MAINTAINABILITY
SCALABILITY
EXTENSIBILITY

VULNERABILITY



* Entidade Operacional (Operational Entity): entidade
pertencente ao mundo real (organizacao, sistema
existente, etc.) cuja funcao é interagir com o sistema em
estudo ou com seus usuarios (por exemplo, Tripulacao,
Navio, etc.);

"o

AS; L "f’

b
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* Ator Operacional (Operational Actor): caso particular de
uma entidade operacional (humana) nao decomponivel
(por exemplo, Piloto, etc.);

s %
) |
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* Atividade Operacional (Operational Activity): acao
realizada por uma entidade operacional, que pode
precisar usar o futuro sistema para fazé-lo (por exemplo,
detectar uma ameaca, coletar dados meteorologicos,

etc.);




*Interacdao Operacional (Operational Interaction):
intercambio de matéria/energia/informacao
unidirecional entre atividades operacionais (por exemplo,
dados meteorologicos, etc.);

99



* Meio de interacao (Communication mean) — Conexao
entre os stakeholders (entidades e atores), relacoes que
permitem que as interacdes acontecerem.

100 This Photo by Unknown Author is licensed under CC BY-SA-NC This Photo by Unknown Author is licensed under CC BY


https://www.film-rezensionen.de/2019/08/contact/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://ercim-news.ercim.eu/en122/r-s/why-your-robot-co-worker-needs-a-psychologist-interdisciplinary-research-for-trustworthy-machine
https://creativecommons.org/licenses/by/3.0/

* Processo (Operational Process): série de atividades e de
interacoes que contribuem para uma capacidade
operacional.
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* Cenadrio Operacional (Operational Scenario): cenario que
descreve 0 comportamento de entidades e/ou
atividades operacionais no contexto de uma capacidade
operacional.

nnnnnnnnn
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Submit Order Submit Order
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{C} Minimize noise

% Site user

@ Works

D] Road traffic noise

A

Heat or cold

D=l Light

@ Sleeps or
rest

D= Road traffic noise

D=l Cold

Road vehicles,
etc.

@ Circulate

D= Light

A A A

Protects
@ him/herself

from
intrusions

D=l Inside vision

D=2 Attempted intrusion

Enters or
@ leaves the
place

{c}

Limit excessive
heat and cold

AF % Environment

|
" 4 V:
@ Heats or
cools
B @ Is bright
2 Bystander or %
intruder
—
Seeks to
| |@ see inside
....... ......,._.tb“e. place
-n‘n.-'u.-nq .....
Hide on
Seeks to LS request
@ enter the
place




DIAGRAMAS
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Operational Analysis

System

Define Stakeholders Needs Analysis

v Define Operational Entities and Capabilities

0
w) 6[2[5 [QEBD] Create a new Operational Entity Breakdown diagram

Peo

% 7~ [OCB] Create a new Operational Capabilities diagram

v Define Operational Activities and describe Interactions

(W]
0 l% [OABD] Create a new Operational Activity Breakdown diagram

_O [OAIB] Create a new Operational Activity Interaction diagram

0.0

2O
1

=

)
7

—

[OAS] Create a new Operational Activity Scenario

—

v Allocate Operational Activities to Operational Actors, Entities or Roles

B
—— [OAB] Create a new Operational Architecture diagram
g

[ORB] Create a new Operational Role diagram

[OES] Create a new Operational Entity Scenario

| o
ot

‘:[.
[

» Transverse Modeling

Identificar o dominio operacional: quem s3ao os atores e
entidades, quais sao suas finalidades? As atividades dao uma
visao global sobre os objetivos operacionais do negdcio.

Detalhar a divisao da atividades operacionais, descrever as
interacOes entre entidades e modelar os processos.

Os atores e entidades operacionais sao responsaveis pela
execucao das atividades operacionais. Gerenciar alocacdes e
deduzir meios de comunicacao entre entidades.

Criar cenarios para ilustrar interacdes entre os atores
operacionais e as entidades

ik
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Capability description diagrams

Functional diagrams
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Structural diagrams

[OCB] Operational Capabilities

[OAS] Operational Activity Scenario
[OPD] Operational Process Scenario
[OES] Operational Entity Scenario

[OABD] Operational Activity Breakdown Diagram

[OAIB] Operational Activity Interaction Blank

[OEBD] Operational Entities Blank Diagram
[ORB] Operational Roles Blank
[OAB] Operational Architecture Blank

Figure 4.10: Operational Analysis model elements and diagrams traceability

https://www.slideshare.net/HelderCastro3/mbse-with-arcadia-methodpdf-256664096
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CONSIDERACOES FINAIS
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= ATIVIDADES

e Al-09 - Resumo sobre o documento da SAE sobre
Engenharia de Sistemas na area aeronautica

* AG-10 - Preparar a Analise de Contexto
* Apresentacao na proxima aula.



