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[TE-265 ENGENHARIA DE SISTEMAS BASEADA EM MODELOS] [2023]

AULA TEORIA

INDIVIDUAL

GRUPO

AULA TEORIA

GRUPO

1 Introducdo e Apresentacdo de Engenharia de
06-Mar Sistemas

Resumo dos
principios

Defini¢do do grupo.
Montagem de apresentagao
do tema.

9 Introdugio ao Arcadia e Andlise do Contexto
08-May

Analise do Contexto e apontamento de
necessidades

2 Pitch: Temas
13-Mar Frameworks e Stakeholders

Trabalho sobre
MBSE

Elicitar stakeholders

10 Pitch: Andlise do Contexto - NOP
15-May Intervengdo Sistémica

Intervengdo Sistémica e requisitos da missao do
sistema

3 Arquitetura e FungGes. Coesdo e acoplamento.
20-Mar

Exercicios de
analise estruturada

Mapa de interacdes

11 Pitch: Andlise do Sistema - ROP
22-May OPM e Exploracdo de Alternativas

Montagem de Alternativas

4 Ciclo de Vida e CONOPs
27-Mar

Ciclo de Vida e CONOPs

12 pitch: Alternativas
29-May Arquitetura Conceitual e desdobramentos

Arquitetura Conceitual e requisitos do sistema

5 Pitch: Descri¢do livre da captura do problema
03-Apr Requisitos

Exercicios de
corregdo de

Requisitos dos stakeholders

13 pitch: Arquitetura Conceitual - RTLI
05-Jun Revisita de Requisitos e o processo de

Apontamento de etividades de verificagdo

requisitos Verificagdo e Validagdo
6 Modelagem Estrutural da Arquitetura Exercicios de Relatdrio e Gravagdo de 5min 14 Ppitch: Propostas de Verificagdo Arquitetura Concreta com decisoes tecnologicas
10-Apr fixagdo com explicagdo 12-Jun Arquitetura Concreta e Carta Morfoldgica

7 Modelagem de Comportamento da Arquitetura
17-Apr

Exercicios de
fixacdo

15 Ppitch: Arquitetura Final - Especificagdes

19-Jun Revisdo e desdobramentos para especialidades

Relatorio e Gravagdo de 5min com explicagdo.

8 P1 - Questdes conceituais e Mini-Case
24-Apr

16 P2 - Apresentacio final da relagdo entre as etapas

26-Jun

EXAME Graduacdo (grupo): Desenvolvimento de um mini-case de um subsistema usando o Capella

03-Jul Pds-graduagdo (grupo): Entrega de um artigo (Formato do SIGE) descrevendo seu case e atividades.

17-Jul
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DOMINIO DA SOLUCAO



“¥ T2 — CONSIDERE TODO O PROBLEMA, TODA A
SOLUCAO E TODO O CICLO DE VIDA

* A Engenharia de Sistemas se preocupa com todo o
problema e toda a solucao, incluindo como o "sistema de
intervencgao"” ira interagir com seu ambiente como parte
de um sistema maior quando for implantado, e todos os
sistemas e servicos de suporte necessarios para
estabelecer e manter a eficacia do sistema durante todo o
seu ciclo de vida até uma eventual eliminacao satisfatoria.

* Precisamos considerar todo o ciclo de vida de toda a

solucao, incluindo todos os sistemas de suporte
(enabling systems) que acompanham o sistema de
interesse



s
= ESPACO DO PROBLEMA

* Visualizando o problema como um sistema,

e compreender como as interdependéncias entre os elementos
no espaco do problema criam os "sintomas do problema" e
como o 'sistema de intervencao" pode aliviar os sintomas do
problema

* compreender as interac¢oes e interdependéncias das partes
interessadas e estabelecer o proposito e os critérios de
sucesso acordados

* antecipar e minimizar potenciais consequéncias adversas ou
nao intencionais do sistema de intervengao

e varredura e deteccao precoce de comportamento anomalo e

consequéncias nao intencionais — nem tudo pode ser
antecipado de antemao



-+ SOLUTION SPACE

* No espaco da solucao, a abordagem SE envolve
* |[dentificar abordagens de solucao potenciais,

* selecionar uma abordagem adequada com base em evidéncias
e julgamento de especialistas, guiada pelo propodsito e levando
em conta os niveis de risco, incerteza e mudanca;

* definir a solugao, as partes componentes e suas propriedades,
e 0s produtos e servicos necessarios para projetar, desenvolver,
testar, implantar, usar, avaliar, dar suporte, evoluir e,
eventualmente, aposentar e descartar o sistemas
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https://www.jpl.nasa.gov/thestudio

The “A-Frame”

Client » Each A-Team study
Concept Team has a 3-6 person “A-
Architect Frame Team” from two

points of view:
— Innovative Methods
— Technical Expertise

Facilitator

Study SHIot \ systems °* Additional subject
Lead Matter Experts Engineer matter e?(perts are
brought in as needed
(customized)
_ ~+ The client may also
Assistant Integration 544 members from the
Study Lead Engineer  Concept Team



Every mission starts with a spark

JPL Innovation Foundry
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‘ ...then the concept is developed

or

One person’s -
concept is another’s
doodle...
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= DECISION MATRIX = PUGH’S METHOD

* Meios de pontuar cada

Alternatives o o

. Wi | e 1] vendor T Vencor conceito alternativo em sua

e I IR N capacidade de atender a um

- T T T T e R conjunto de critérios (MokEs).
222 = : § W1t] Vendor 1 eTsiﬂwe's Vend

Total

a1 I ~ T s | *Comparando as pontuagdes,

o Nelmmme 0] 5 [ <] vocé desenvolve uma visdo
§fmecwe jul g L+ 1 sobre as melhores
s T alternativas e as informacodes
v mais Uteis para tomar sua

decisao.

Figure 2.3: The two forms of a Decision Matrix.
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< INTENTION EXPLORATION

Fire

Fire Detecting

OPL

1. Aerial Observing, Population Informing and Space Observing are Fire Detecting.

2. Fire Detecting affects Fire.

Aerial
Observing

Space
Observing

Population
Informing

3. Aerial Observing requires Aircraft and Ballon.

4. Space Observing requires Satellite.
5. Population Informing requires Gossip.

Ballon

Aircraft

Satellite

Gossip



e TRADING

__ Ballon mmm

TimeFrameOfNe
winformation

DetectionDelay .6 + - + 0
Total 0 0 2
Weighted .6 4 1
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- The FireSat-BR Spacecraft shall identify forest
Fires within the range of the parametars of the.

table X.

== £ Logical Architecture

"""" v @] [Capella Module]
v (B System Requirements
v () [SYS-XXX] The FireSat-BR Spacecraft shall guarantee powe

& [IE PUID] SYS-XXX
& [Rationale] null
U [VV Method] null
& [VV Success Criteria] null
& [VV Phase] null
& [VV Procedure] null

U [VV Report] null

~The FireSa1-BR Spacecraft shall zend the FireSpots (o
the Firefighter Truck Radios.

(D [SYS-XXX] The FireSat-BR Spacecraft shall shall mantain e:

>

> (D [SYS-XXX] The FireSat-BR Spacecraft shall be able to recoi
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>
>
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(D [SYS-XXX] The FireSat-BR Spacecraft shall identify forest f
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- = () [SYS-XXX] The FireSat-BR Spacecraft shall have position ki
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ARQUITETURA
FUNCTIONAL/CONCEITUAL

LOGICAL ARCHITECTURE
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O QUE HA NA ARQUITETURA
CONCEITUAL (LOGICAL
ARCHITECTURE - LA)?



S|
& LA
“Como o sistema funcionara para atender as expectativas”

* Em resposta a necessidade expressa pelas duas perspectivas
anteriores, ele permite as primeiras grandes opcoes de design
de solucao, primeiro através de uma analise funcional interna
do sistema: descreve as funcoes a serem executadas e
montadas para implementar as funcoes de servico
identificadas na fase anterior.

* Prossegue com a identificacao dos componentes que
implementam estas funcoes da solucdao, integrando as
restricoes desejadas.

23



i *O nivel de Arquitetura Conceitual visa identificar os
possiveis componentes funcionais dentro do Sistema
(“Como o sistema funcionara para atender as
expectativas”), suas relacdes e seu conteudo,
independentemente de quaisquer consideragoes de
tecnologia ou implementacao.

* Em seguida, deve ser realizada uma analise funcional do

sistema: devem ser identificadas as subfuncoes
necessarias para executar as Funcoes do Sistema
escolhidas durante a fase anterior; entao, uma divisao
em componentes para os quais essas subfuncoes
internas serao alocadas deve ser determinada, ao
mesmo tempo em que integra as restricoes nao
funcionais.

24
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-~ *A definicdo de LA (uma atividade muitas vezes — e
erroneamente — designada "arquitetura logica" por
conveniéncia, e também chamada de arquitetura de
referéncia) consiste principalmente em uma comparacao
entre as necessidades expressas em perspectivas anteriores,
uma analise funcional descrevendo o comportamento do
sistema escolhido para satisfazer os requisitos, € uma analise
estrutural destinada a identificar os componentes que
constituirao o sistema, tendo em conta as condicionantes
escolhidas e os principios estruturantes.

* A LA é, portanto, , detalhada

até o nivel desejado pela organizacao, de alguma forma uma
abstracao, do que sera a arquitetura do Sistema.

25



26

¥ AS PRINCIPAIS ATIVIDADES PARA A DEFINIGAO

DA ARQUITETURA SAO AS SEGUINTES:

1. definir os fatores que impactam os pontos de vista da
arquitetura e da analise;

2. Definicao dos principios de comportamento do
sistema;

3. para de estruturacao de
sistemas baseados em componentes;

4. para selecionar a alternativa de arquitetura que
oferece o melhor compromisso.
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1 DEFINIR OS FATORES QUE IMPACTAM OS PONTOS
DE VISTA DA ARQUITETURA E DA ANALISE

* Qualquer arquitetura satisfaz
varias expectativas e restricoes, que restringem e
influenciam ou mesmo direcionam sua definicao, e cuja
satisfacao deve ser verificada o mais cedo possivel para
minimizar possiveis custos de retrabalho.

» Esses fatores que restringem a arquitetura dependem em grande parte de cada dominio. Como exemplos, citamos:

servicos e custos entregues, desempenho esperado, seguranca das operacOes, privacidade, facilidade de
manutencao, duracao da vida, pegada energética ou logistica, disponibilidade, politica do produto, escalabilidade,
mas também consideracdes mais "estéticas", como a satisfacao do cliente.
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* No caso do sistema de controle de trafego, o primeiro fator de
impacto é, obviamente, a sequranca dos bens e das pessoas.

* Um factor adicional envolve os operadores de rede, a sua
formacdo e as competéncias exigidas, o dambito da sua
responsabilidade e o papel que lhes deve ser atribuido.

* Devemos tambem ter em conta factores como as condicoes
ambientais, a dura¢do da vida, as restricoes de logistica e
manutencao.

* No caso do sistema de controle de trafego, ainda temos: a taxa
de confiabilidade, a probabilidade de falha do sistema, a
capacidade de operar em caso de falha parcial de certos
subsistemas; o numero maximo elegivel de operadores; faixas
extremas de temperatura, umidade, etc.
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COMPO

* O objetivo é formalizar os principios do comportamento desejado do sistema, aos quais ele tem a

“INICAO DOS PRINCIP

RTAMENTO DO SIS

responsabilidade de responder durante sua operacao.

e Um erro comum consiste em considerar o comportamento da
solucdo como um simples refinamento da expressdo funcional
anterior da necessidade em um nivel mais fino de detalhe. O
design da solucdo é muito mais do que isso: € uma tomada de
decisGo em conta das restricbes, nomeadamente o esforco de
ser "criativo” para estruturacdo de um comportamento que
satisfaz a necessidade (e que ndo a refina), detalhando os
processos e etapas desde as solicitacdes do sistema, até a
prestacao de servicos, resultados ou saidas, levando em

OS DE

EMA

consideracao as decisoes de projeto.



" ¢1 — identificar e formalizar necessidades capturados.
(rastreando para SA)

*2 — busca de possiveis funcoes ja existentes na LA que
também possam desempenhar um papel para resolver as
necessidades. (minimizar funcoes)

* 3 — verificar os limites das fung¢oes para alcancar o que se
espera delas.

* Cenarios/cadeias darao luz as decisdes de projeto ou a escolha
de linhas de produtos.

*4 — construir uma descrigcao global usando os elementos
comportamentais (cenarios/maquinas de estado).
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SISTEMAS BASEADOS EM COMPONENTES
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components.
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“ 4. SELECAO DA ALTERNATIVA DE ARQUITETURA
" QUE OFERECE O MELHOR TRADE-OFF

* O objetivo desta atividade é encontrar entre as arquiteturas
candidatas que representam o melhor trade-off em relagao a
todos os pontos de vista em consideragao, e justificar sua
conformidade com a necessidade.

 Cada alternativa foi, em principio,

— e sua
importancia relativa — durante sua definicao; as nao
conformidades foram eliminadas, mas como a avaliacao
raramente € binaria, trata-se, portanto, de comparar os
"méritos" de cada candidato em uma analise multicritério, da
qual analises de pontos de vista, prioridades e métricas
previamente identificadas sao elementos-chave.
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ARCADIA METHOD — LOGICAL ARCHITECTURE
ANALYSIS SUMMARY

Define the factors impacting
the architecture and analysis
viewpoints

satisfies a number of expectations and constraints of various
kinds, which constrain and influence or even direct its definition,
and whose satisfaction should be verified as early as possible to
minimize possible subsequent resumption costs.

Define the principles
underlying the system
behavior

non-functional, to which it has the responsibility to respond
during its operation under operational conditions

Build component-based
system structuring
alternatives

The system is broken down into principle components called
logical components. The term “component” is understood here
in the general sense, as a constituent of the system at this level;

Select the architecture
alternative offering the best
compromise

find among previous candidate architectures the one that
represents the best trade-off with respect to all viewpoints under
consideration, and to justify its compliance to the need.
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Figure 2.3: Arcadia ontology traceability
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Capability

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

requirements

Capabilities

scenarios

Activities and interactions

Actors.

modes and states

model

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

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.
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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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Table 3.3: Arcadia diagrams matrix
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VOCABULARIO DA ARQUITETURA
FUNCIONAL (LOGICAL
ARCHITECTURE)



 Componente ldgico (Logical Component): elementos

estruturais dentro do Sistema, com “portas”

que

permitem a interacao entre components e atores. Um
componente logico pode ter uma ou mais funcdes e pode

ser dividido em subcomponentes.

DDDDDDDD

0
: Daia Central p C
UEDEYIces > O Processing B |
3
)

Unit

Inininininininin]

Main / Internal Memory

41

=) | O/P Devices
2




* Atores (Logical Actor): qualquer elemento externo ao Sistema
(humano ou nao humano) e que interaja com ele (por
exemplo, Piloto, Operador de Manutencao, etc.).

et

42



* Funcoes (Logical Function): comportamento ou servico
fornecido por um Componente ou por um Ator. Uma
Funcao tem Portas que lhe permitem comunicar com as
outras Funcoes. Uma funcao pode ser subdividida em

subfuncoes;

43



*Troca Funcional (Functional Exchange): uma troca
unidirecional de informacdes, matéria ou energia entre
duas funcodes, ligando duas Portas de Funcao;

Lunef$ % Cround
Water

44
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*Troca entre components (Component
conexdao entre os Componentes e/ou
permitindo a circulacao das Trocas Funcionais;

shutterstck:

S S e
4 /_ o S ' N
FETNN
T . N \\
- ° - ,\\. \'

. | 4

Exchange):

OS

Atores,



Dl Functional Exchange 1 £3 Logical Actor 3

= COmponent
Exchange 1

1- Jij g .,-.'_.II ST &
N FRTY Fal VS

A = .
) D=8l Functional Exchange 2
g
Function 3]
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DIAGRAMAS
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+ Transition from System Functions

u:_ ‘ i = Perform an automated transition of System Functions

| | Create Traceability Matrix
/

+ Refine Logical Functions, describe Functional Exchanges

(]
m] lﬁ[ah [LFBD] Create a new Functional Breakdown diagram

Inicializacao e atualizacdo automatizada das funcdes légicas de acordo com as
funcdes do sistema

As ferramentas de transicdao criam um primeiro mapeamento de rastreabilidade
1-1 entre a Arquitetura Légica e a Analise do Sistema. Use matrizes de
rastreabilidade dedicadas para modificar as relacdes de rastreabilidade.

Enriqueca e detalhe o detalhamento funcional com novas fungdes légicas.

Descrever os fluxos de dados entre funcdes ldgicas e identificar funcdes
especificas e cadeias funcionais.

()
?&) [LDFB] Create a new Functional Dataflow Blank diagram

S

0 !

' f I [FS] Create a new Functional Scenario
=

v Define Logical Components and Actors

'-:_ ‘ irl Perform an automated transition of System Actors

[?,D

O IQ [LCBD] Create a new Logical Component Breakdown diagram

[LAB] Create a new Logical Architecture diagram

o
7]

48

A inicializacao e atualizacao automatizada dos atores légicos pode ser
realizada de acordo com os atores do sistema.

Use uma arquitetura ou diagrama de detalhamento para descrever os blocos de
construcdo internos do sistema de um ponto de vista ldgico.

Os componentes logicos sao destinados a interagir uns com os outros para atingir
os objetivos funcionais do sistema.




Os componentes logicos sao responsaveis pela implementacado das fungdes
l6gicas. Gerencie essas alocacdes usando um diagrama de arquitetura e deduza
as trocas de componentes implementando as trocas funcionais.

v Allocate Logical Functions to Logical Components . , . . . .
Crie cendrios de fluxos de dados para ilustrar as trocas funcionais entre os

?Qf componentes.
$—~C—>I [LAB] Create a new Logical Architecture diagram

TI919

[ES] Create a new Exchange Scenario

——
ot

Use a ferramenta de sincronizacdo automatizada para inicializar o sistema ldgico
raiz de acordo com as interfaces definidas na Analise do Sistema.

' | Create a new allocation Logical Component / Logical Function Matrix

Delegue cada interface do sistema a um ou mais componentes ldgicos. Crie

+ Delegate System Interf d create Logical Interf : :
clegate System Interiaces and create Logical Intertaces interfaces internas entre subcomponentes.

[Cll] Create a new Contextual Internal Interface diagram on the Logical System Component

Especifique o comportamento dinamico dos componentes légicos completando
as sequéncias de interacao provenientes da Analise do Sistema. O

3 ﬂ L , L enriquecimento das sequéncias de interacao e a identificagcdo das interfaces

5 # Perform an automated transition of System Analysis Capabilities .. . .. . . . .

e . o l6gicas sao duas atividades muito estreitas e iterativas.

v Enrich Logical Scenarios

' \[; 1 [IS] Create a new Interface Scenario O processo de refinamento do cendrio é iterativo, cada atualizacdo em uma
= origem pode ser propagada automaticamente para o destino.
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described by

___________ -

involves

described by

P == —

Provide Audio and Video Intercommunication Means

Capability diagrams

involves

----.b

Capability description diagrams

|
| | EE

El

f 555 FRlRisEgsaasEs

¥

L

2

-4

¥

NINEER - = .gm-n

¥

- w x
& 4N ¥§ BiRR B

allocated

allocated

Functional diagram

[CRB] Capabilities Realization Blank
[CRI] Contextual Capability Realization |

[FS] Logical Functional Scenario
nvolvement [ES] Entity Scenario

[LFCD] Logical Functional Chain Description

[LFBD] Logical Functional Breakdown Diagram
[LDFB] Logical Data Flow Blank

[LCBD] Logical Component Breakdown Diagram
[LAB] Logical Architecture Blank
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Figure 6.7: Logical Architecture model elements traceability and diagrams relationship

Structural diagrams
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-+ ACELERANDO AS COISAS

* Uma grande vantagem do “MB” é a capacidade de

* Se todo projeto tiver que construir todo o modelo todas
as vezes, nao sera diferente de fazer tudo baseado em
documento, na verdade sera até mais demorado.

* Por isso temos que se beneficiar dos mecanismos de reuso das
ferramentas.

* No Capella temos “dois mecanismos”:

1. Colecoes e Replicas
2. Bibliotecas



COLECAO DE ELEMENTOS
REPLICAVEIS (REC) E REPLICAS (RPL)

REPLICABLE ELEMENTS COLLECTION (REC) E REPLICAS (RPL)

Escrito por Mateus S. Venturini



=

=+ DEFINICAO

Replicaveis (REC) € um

* Uma Colecao de Elementos
c mp\'\ance

L[]
Conptaes | [ conjunto de elementos de
REC - modelo, identificados como
sendo um padrao (um
RPL modelo no sentido comum
SEC = do termo) para a

construcao de Réplicas
‘ Synchronization (RPLS) que mantém
conformidade com ele.
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=+ DEFINICAO

RPL

A REC can be viewed as a “contract” to which all its
RPLs must comply. REC can embed RPLs of other RECs.

compli  REC and RPL are located in Catalogs. Technically, REC
BEp and RPL are technical objects pointing towards the list
of the elements they embed.

Capella provides tooling to manage the creation of
r REC and their instantiation, as well as update
mechanisms (from REC to RPL and from RPL to REC)

and validation rules.

* Different kinds of conformance are possible between
a RPL and its REC. Capella defines three default kinds
of conformance, but end-user can define their own

ones.
* Blackbox: No modification is allowed on the Replica.

 Constrained Reuse: Internal elements can be added
oo inside a RPL, but constraints and Interfaces (Function
— and Component Ports for example) defined in REC

cannot be modified.

‘ * Inheritance: Any element can be added in the RPL,
~a including new Interfaces.

REC

T

ance

COMp[,‘a hce

T

REC

7| |3

L s

/l
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bl
& CRIANDO UMA REC

2. From a diagram, select a consistent set of

1. From the contextual menu,

select “REC/RPL->Create REC-

it is performing).
>From selection...” P g

[ Validate Model |

elements (here, a Component and the Functions

3 REC/RPL From selection... E Create REC
L ¢ @5, Instantiate a RPL from a REC
[ Allocation Management I

3. The scope (content) of the REC is displayed. This dialog helps modifying this
scope (for example adding or removing elements). By default, the tool applies a
set of business rules to include elements (for example, allocations between
Component and Functions, children of an element, Etc.). Note here that despite
Functional Exchange “fe23” is carrying Exchange Items, these Exchange Items are
not included by default in the REC. In most of the cases, they shoud not be, as
references are kept.

4. The REC creation dialog appears. A name shall be given to the REC. The Catalog field
allows to select in which catalog this REC should be created. When working with

Libraries, the Catalog is most likely located in a Library. In a library, an additional action
“With whole library content...” is shown in the REC creation menu. If that action is
chosen, the new REC will be initialized with the entire contents of the library.

@ REC have referel

Description

5. The compliancy field allows defining how REC
would be instantiated (is it possible to modify content

Name : REC2 . !
of the replica? add external interfaces? add ports?
Catalog : = REC Catalog .
add more functions?).
Compliancy: @ BLACK_BOX
type filter text
% mode
@ mode:
88 Logical Architecture
& Logical F
@ Root Logical Function
FE2
@ LF2 [+SUFFIX] (
B FOP2L 6.1t bl
= P . It is possible at
B> FOP2 this stage to define
@ LF5 q .
ED FOP 1 [+SUFFIX] which elements will
@ LF3 [+SUFFIX] have to be renamed
g i when the REC will
B FOP31 be instantiated
Logical System

(label [+SUFFIX]).

§ ] LC 2: LC 2 [+SUFFIX]
LC 2 [+SUFFIX]
.A._.) [Component Functional Allocation] to LF3
.5_.) [Component Functional Allocation] to LF2

(i) REC have references to external elements

7. Notice the message at the bottom of the dialog, selected elements are linked to some elements which are not included in the REC

(many exchange items, visible by clicking on the browse button on the right). When the REC will be instanciated, elements of the newly
RPL will be linked to these exchange items too.




= CRIANDO...

B{EI Documentation REC RPL. aird

@@ Documentation REC% % Semsntic Browser. 53 )
E]B REC Catalog & [Catalog Element] REC1

@S REC_LC2
#H} Operational Analysis
#HF System Analysis

1. Close the dialog and check the result.
In the Project Explorer, the newly created REC

appears. The Semantic Browser also show REC-
related information:

Referencing Elements Current Element

Referenced Elements

& ReC1

2 Related Elements
..A..) [Component Functional Allocation] to LF2
.ﬁ.) [Component Functional Allocation] to LF3
D=3 FE2
X FIP21
X FIP31
B FOP21
I FOP31
Lc2
fjLcaLc?
© LR2
@ LF3

%2 Semantic Browser 23

@ [Logical Function] LF2

Referencing Elements

Current Element

Referenced Elements

£ Allocating Logical Component
Lc2
## Incoming Functional Exchanges
D=3 FE1
©@ LA
£ In Flow Ports
X FP21
£ REC
& RECL

57

2. And from the Function

F2 included in the REC:

©@ LF2
£ Parent
@ Root Logical Function
£ All Related Diagrams
|22 [LAB] Logical System - Logical Architecture Blank

£ Out Flow Ports
I FOP21
## Outgoing Functional Exchanges
D=3 FE2
® LF3




1. From anywhere in the model, use

the contextual command “REC/RPL-
>Instantiate a RPL from a REC”: I ‘
REC / RF > &= Create REC >

Transitions ” & Instantiate a RPL from a REC “~

Wizards > [ T ~

2. This dialog allows:

*The selection of the REC to instantiate (click on “Browse”)

*The definition of a target container (Catalog) for the RPL going to be created.

*The definition of a suffix for each element of the REC that was marked as having to be renamed.

*The compliancy field allows defining how RPL can be modified according to its REC (is it possible to modify
content of the replica? add external interfaces? add ports? add more functions?) See the RPL Validation part
for further description of any kind of compliancy (This feature is not fully available yet)

*To enable live compliancy validation for this RPL select “Enforce RPL Compliance on the fly”.

All RPL elements corresponding to a REC element with the suffix tag [+SUFFIX] will have the RPL suffix.

The parent locator options exist to specify where the RPL elements will be located:

*Use default locations: Elements will be located in standard containers in the model

*Create specific packages: For each element type, a RPL specific package will be created. Elements of the
corresponding type will be stored in that package. Some elements, e.g. Parts do not get a specific package and
are located just as if the default locations option would be selected.

*Locate parents manually: A location has to be found manually for the root elements of the RPL. The elements
for which a location still has to be found are marked in Orange. The definition of a new location is performed
using drag and drop between the two trees:

[
I 0 QTk RNE:V-E'CCﬁANG
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USANDO UMA REC EM UMA RPL

= Replicable Elements

Instantiate RPL from REC
Select options

Descrikion l

REC: ] RECT

Catalog : ’ (= REC Catalog

Suffix: ]

Name:: ] RPL1

Compliancy: | @ BLACK BOX

[JEnforce RPL Compliance On The Fly
Parent Location
(® Use default locations
(O Create specific packages
(O Locate parents manually

Itype filter text

Itype filter text @)

v % RPL1
v LC2
.'?S.) [Component Functional £
..A..) [Component Functional £
v @ LR2
3 FP1
Kl FOP1
v @ LF3
3 FP1
Kl FOP1
D= FE2
§lLc2:Lc2

v (& BasicUseCase
Bh Library Dependencies
> IEZ3 ProgressStatus
N [projectapproach] SingletonComponents
> & BasicUseCase

ok || Cancel




~# UPDATE REC FROM THE RPL

e
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Validate Model

REC /RPL

Transitions

Wizards

Show Impact Analysis...

1. Perform a change on
elements that are part of
the REC. Here, a Function
and two Functional
Exchanges are added.
I\
» | & Create a REC from selection
» | & Update REC from selection

¢ @5 Instantiate a RPL from a REC

l

EXCHA

{Jicea

2. Select at least one
original element of the REC
and from the contextual
menu, choose ‘Update REC

Replicable Elements
(@ REC have references to external elements

Description ]
REC: REC1
Name: REC1

Compliancy : BLACK_BOX

),

type filter text

£ LC2:1LC 2 [REC] [+SUFFIX]
LC 2 [REC] [+SUFFIX]
L) [Compenent Functional Allocation] to LF5
.ﬁ.) [Component Functional Allocation] to LF3 [REC]
A3 [Component Functional Allocation] to LF2 [REC]
= Log unctions
@ Root Logical Function
@ LF2 [REC] [+SUFFIX]
B FOP21 [REC]

;\v"‘r_"; X+

v ov

A0

D FE4
@ LF5 [+SUFFIX]
B FOP1
X AP1
D= FE2 [REC]
@ LF3 [REC] [+SUFFIX]
X FIP31 [REC)
X FfP2
B FOP31 [REC]

3. The REC definition dialog
appears, including the new
SENENS

q ” o>
from selection D Rechos 2
OK
-
-
-
= Update REC from selection L’ [m] X
Synthesis & 1B %% 5 v || & Selection @ || = Rec &
Di? FunctionalExchange 1 D= FunctionalExchange 1 > §F)
v Bl PC2(1) > 4B i
fb [Component Functional Allocation] to PhysicalFunction 2 id @
v @ PhysicalFunction 1 (1) > ®
I3 FOP1 v @ PhysicalFunction 2
v @ PhysicalFunction 2 (1) O FP1
[EFP1

& <& X

4. Click on OK. This will open the DiffMerge view. Press 'Apply' to update the rec to include

all additional changes to the REC (additional information about this dialog is available in the
Model DiffMerge section) .




Validate Model

REC / RPL

Transitions

Wizards

Show Impact Analysis...
Allocation Management
Modeling Accelerators
Category
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v

UPDATE RPL FROM THE REC

'I

% Create a REC from selection
% Update REC from selected RPL

%5, Instantiate a RPL from a REC

Q Update selected RPL from its REC

% Delete RPL and related elements

K Delete RPL but preserve related elements

& RPLL

FE2
FES
flLC2ALC2A
LC2 A
ﬁ.) [Component Functional Allocation] to LF3_A
..A..) [Component Functional Allocation] to LF5
.'.\..) [Component Functional Allocation] to LF2_A
@ LF2_A
X FIP21
B FOP21
B FOP2
@ LF5
X FIP1
B FOP1
@ LF3_A
X FIP2
I®» FOP31
X FIP31
FE4




BIBLIOTECAS
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—

+ DEFINICAO

* Biblioteca € um modelo Capella
destinado a ser compartilhado
entre varios projetos.

 Um projeto pode fazer referéncia
a uma biblioteca com READ ou
READ/WRITE. Neste ultimo caso,
isso significa 3ue o conteudo da
Biblioteca pode ser modificado a
partir do proprio Projeto, sem ter
que abrir especificamente a
Biblioteca.

 Uma biblioteca pode ter
referéncias a outras bibliotecas,
mas uma biblioteca nao pode ter
uma referéncia a um projeto.

PROJECT
MODEL P2

PROJECT
MODEL P3

%

READ

ONLY
READ
WRITE

READ
ONLY
-

PROJECT
MODEL P4

%

LIBRARY L1

[ MA Eng. Phases

PROJECT MODEL P1

g
MA Eng. Phases




al=

T

» A QUE SE DESTINAM AS BIBLIOTECAS?

* Permitir a reutilizacao de elementos de modelo em modelos
diferentes (por exemplo, varios projetos em um dominio
geralmente precisam compartilhar o mesmo modelo de
dados).

* Melhorar a organizacao (evitar duplicacao e referéncias entre
modelos)

 Catalogos de elementos replicaveis

* As bibliotecas se beneficiam das mesmas ferramentas que os
modelos.

* Edicao do conteudo da biblioteca através de diagramas e editores
* Navegador semantico
* Regras de validacao e correcoes rapidas




<+ CRIACAO DE BIBLIOTECAS

New

* As bibliotecas sao o
K Delete

criadas da mesma forma ..

Rename.

que os projetos Capella . e

iy Export..

padrao. 8 et

* Do Project Explorer, criar . &ty

= F2

Ctrl+C
Ctrl+V
Delete

A
€A
&

1] u

| Project...

Capella Configuration Project
Capella Library
Capella Project

¢ File

n

F5

i |

Close Project

\=| .project

uma nova biblioteca + [2 A Library.aird

A_Library ¥,

p
usando o menu

contextual

3 Operational Analysis

3 System Analysis

3 Logical Architecture

3 Physical Architecture

3 EPBS Architecture
Representations per category

= A_Library.capella

64

& [

Folder

Representations File

| Example...

’
! gie2

|
O] Class 2 S dess 3
Al
’ \
Al
“ eie
A
Al

'} Other... Ctrl+N

HIEL

[¥EI2

Q Interface 1

¥ El 1(eie1:Class 1, eie2:Class 2)
¥ El 2(eie:Class 3)




& REFERENCIANDO UMA BIBLIOTECA

=
=

| Project_1 management 2. The first tab of this dialog displays all the
This wizard helps you to define the_lubrqries that are referenced by Fhe cur_rent project (first tab). . . . .
Libraries » 94. Manage references You can also specify among these libraries which ones must be considered in melody query scopes (second tab). accesslble LI bra ries in the curre nt wo rkspace (A

Manage References | Active States | Access Policies | H H ] ] 3
@ nitrr Library in a closed Eclipse Project will not be

proposed).

1. Select the “Libraries | Manage References”

item in the contextual menu on the “aird” file of
a standard Project Model.

3. The second tab of the dialog displays which Library is currently active.
When a Library is not active, queries in Editors for example will not display
the content located in the Library.

=

Original Library

Project_1 managemen

3 3 - This wizard helps you to define the libraries that are referenced by the current project (first tab).
=15 Project 1 You can also specify among these libraries which ones must be considered in melody query scopes {(second tab).

<2 Project_1.aird |
a @ Project I1 . Manage References | Active States | Access Policies
é EB] = orl A Project Model B ALbrary
18 v e 5. Once the Project Model is opened, the
ystem Analysis
- £ Logical Architecture referenced Library can be seen directly from

£ Physical Architecture . .
£ EPBS Architecture the P roject itself.

) A_Library

- H3 Operational Analysis

=-E7 System Analysis

= System Functions Access to
& Requirements Referenced Library

: (= Capabilities Project_1 management
. This wizard helps you to define the libraries that are referenced by the current project (first tab).

—

& E Igterfaces You can also specify among these libraries which ones must be considered in melody query scopes {second tab).
= Interf 1 q o
ée-r.a::“ Manage References | Active States | Access Policies 4. The third tab allows Spec|fy|n g
H Librars Access Polic:
o pu L2 @iy S whether the content of a referenced
. readonty . a )
e Joaindiike Library can be directly modified from
Me2 the Project itself. The default is “Read
(= Predefined Types
: E Class 1 Only",
: E Class 2
O Qe
1 %ﬁ. System Context
65 1 @System
: = Actors




3; USANDO: ALLOCATION OF EXCHANGE ITEMS TO
A FUNCTIONAL EXCHANGE

66

1. Example with the allocation of Exchange

Items to a Functional Exchange

@ LogicalFunction 2
0

D=3 FunctionalExchange 1

@ LogicalFunction 1

= s Project_1
=@ Profect 1
= 8 Systemn Analysis
B & Data
[ PROJECT_LOCAL_EI

| <> Properties | i Information [ 32 Semantic Browser 57

2. The transfer dialog display both

elements coming from the current
Project and elements from the Library.

3. Once the allocation is performed, the result can

be seen in the Semantic Browser.

Refeserlfed Elements

@ LogicalFunction 1

D= [Functional Exchange] FunctionalExchange 1
Referencing Elements Current Element
= # Source (= D= FunctionalExchange 1 é #} Exchange Items
= I FOP 1 = Owner 1' =M El2
\ " eie: Class 3

‘ @ Root Logical Function
=4 Related Data

: Q Class 3

=&+ All Related Diagrams

|22/ [LDFB] Root Logical Function - Logical Data Flow Blank

Target

@ LogicalFunction 2




& USANDO: COMPONENTS AND INTERFACES

w7 meyun o
D=3 Delegation

et I — Generalization
» & Event Q Interface 1

@ Exchange Item = A_Librans ¥ El 1(eie1:Class 1, eie2:Class 2)
Element B 8 A Libran I €1 2(eie:Class 3)
N8 Transmit - 4
- Q redara Analsais
i aysterm Analysis
% Acquire :
B & interfaces

1. From an interface diagram, use the I Manage Exchange O Interface 1

Insertion tool to select and display an » R Components

Interface located in the Library. ™ S Interfaces
X Relationships

Insert/Remove Interfaces.
Removing an Interface
graphical object from a
diagram does not delete the
Interface from the model, This
tool does not modify the
semantic model,

B2

0]

fLLC1
3. The Interface appears on the

diagram.

2. The selection wizard proposes the
Interface located in the Library.

Dafarvancad Flamanke

Q Interface 1
¥ El 1(eie1:Class 1, eie2:Class 2)

¥ El 2(eie:Class 3)

A

|

|

|

|

| 4. The Component in the Project Model
: can now “provide” the Interface located
\ in the Library.
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“» USANDO COM RPL/REC

3. The dialog

(I

L&

9

displays the

content of the
REC.

68

New » |9 Project..
Copy Ctrl+C | i) Capella Configuration Project
Paste Ctrl+V Capella Library
Delete = Capella Project
Move... [ File
Rename... % Folder
Import... Representations File
Export... 1. Create a
|' b [ Example..
Refresh Iorar .
y % Other.. Ctrl+N
(=3 E=R )
Replicable Elements
(D REC have references to external elements
Description
RECL
Relog: (= REC Catalog
Compliancy: | @ BLACK BOX
*=any string, 7 = any character, \ = escape for literals: *7\ X
library <>
library .
# Logical Arc L
@ Logical x
@ Root Logical Function &
@ LF2 [+SUFFIX]
X FP1 &
D1 FEL B
@ LF1 [+SUFFIX] bt
B FOP1 %
Logical System
LC 2 [+SUFFIX]
!}.) [Compeonent Functional Allocation] to LF2
£ 1C 2:1C 2 [+SUFFIX]
£ 1C1:1C 1 [+SUFFIX]
LC 1 [+SUFFIX]
Ay [Component Functional Allocation] to LFL

(@ REC have references to external elements

4. Notice the message at the end of
the dialog : Functional Exchange is

associated to some Exchange Items
defined in the library:

5 Instantiate a RPL from a REC

some elements and create a REC from

New >

Send to Fast Linker View F6
Go To >
Edit >
Show/Hide >
2. In the Logical Architecture, create L ¢
Format >
Capella Copy/Paste >

Copy Qualified Name

Patterns >
[ Validate Model >
E Create REC > | REC/RPL >
Wizards >

[ Allocation Management
Category >

Functional Chain >

= library
4 [ 2] library.aird

4 library
a4 (= REC Catalog

» & REC

5. After creation, the REC is available In
the library.

Ensure your library is saved.




= ADICIONANDO A RPL DA LIB NO PROJETO

69

Validate Model
REC/RPL

Patterns

P

Transitions

1. In a Logical
Architecture Blank

diagram, instantiate a
new RPL

§Jic1a

D=3 FE1

v

&= Create a REC from selection

i’ @5, Instantiate a RPL from a REC

»
I

§]lc21

LF1 1

LF2_1

the RPL in the diagram

\ 5 RECL = N
‘! Replicable Elements
(@ REC have references to external elements
Description |
REC: RECL
Catalog : = REC Catalog
2. Display all elements of suffc
Name: RPLL
Compliancy: | @ BLACK_BOX
Use default location for RPL elements
type filter text O, typefilter text Q
&5, RPLL -
Lc2 i
5..) [Component Functional | & [projectApproach] SingletonComponents
D21 FEL 4 ) model
@ LR2 &> REC Catalog
X FAP1 » 3 Opera
fjlczLc b 3 System A =
Lc1 4 8 Logic e
A [Component Functional £ 4 B Logical Functio
f]LcLLct 4 @ Root Logical Function
@ LR b @ LFI_1
B FOP1 p
<[ i » « i »

REC:

a

" = Selection Dialog
Selection wizard

Select element.

3. In the dialog, select
the REC located in the

* = any string, 7 = any character, \ = escape for literals: *7\

4 library
] ﬂ library
4 (= REC Catalog

referenced library:

(@ REC have references to external elements
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» REFERENCIAS SOBRE REC->RPL / LIBS

=

 [HOW TO] Replicate model elements in Capella (4°25”)
* https://www.youtube.com/watch?v=h-ax61eVIxM

* Webinar - Strategies and tools for model reuse with
Capella (58°23”)

* https://www.youtube.com/watch?v=128EhAXe-i8

* In-Flight Entertainment System (IFE) — Example

» https://download.eclipse.org/capella/samples/1.3.1/InFlightEn
tertainmentSystem.zip

» Capella Help — Replicable Elements



CONSIDERACOES FINAIS
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CONSIDERACOES

* Respostas da Arquitetura Functional:
* "Como o sistema funcionara para atender as expectativas"”

* Na arquitetura funcional desdobramos o sistema em
agregadores funcionais = componentes

* Temos que decidir como organizar as funcoes e os
componentes

* Mapeia as funcdes internas do sistema.



= ATIVIDADES PARA A PROXIMA AULA

* \/oltamos para o nosso exercicio:

%‘:@'

~ PROPOSTA DE MISSAO

1. Os viajantes do tempo Doc Emmett Brown e Marty
McFly ndo podem revelar a existéncia de maquinas do
tempo pois isso geraria um conflito pela posse da
tecnologia.

2. Acles espejc%ficas na linha do tempo podem ocasionar
infinitas " linhas temporais acarretando no fim da
estrutura do universo.

3. Desta forma, eles precisam de meios para estruturar
um sistema logistico seguro de pecas para uma
montagem/manutenc¢do dgil das mdquinas do tempo,
em cada uma das épocas, apoiado por agbes de
inteligéncia, vigildncia e reconhecimento.

4. E preciso que se monitorem os acontecimentos do
entorno do local de desenvolvimento, movimentagdo
de pessoas, eventos, e outros fluxos para criar uma
previsdo de acontecimentos.

5. Deve ser feito com os recursos disponiveis em cada
uma das épocas, de [ornga a ndo levantar suspeitas e
colaborar com a ocultagdo do transito de pecas.

73




s .
= ATIVIDADES PARA A PROXIMA AULA

* Fazer a etapa da formalizacao do modelo funcional
* Apresentar como o sistema logistico vai atender a demanda.

* Apresentar o modelo da arquitetura funcional:

e Caracteristicas minimas: desdobrar em 3 subcomponentes, das funcoes
de fronteira quebrar/juntar em no minimo 10 subfung¢8es, mostrar analise
de coesao-acoplamento dos subcomponentes, fazer a maquina de estado
de cada subcomponente, fazer o diagrama de interfaces internas, escrever
10 requisitos (8 funcionais e 2 nao funcionais) desdobrados dos requisitos
da intervencao sistémica.

—) ROP

Conceptual Alternatives

. Solution Neutral ) ) Concept SIL
'- Ideation - . Logical Architecture . p LS|
Architecture Simulation

) RTL



