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&~ EXEMPLO DE MODELO DE ESTRUTURA

* Os requisitos sao mais comumente expressos como
declaracoes de linguagem natural, embora as linguagens
de requisitos matematicos graficos e formais também
sejam usadas.

* Usando linguagem natural, as métricas de qualidade de
requisitos podem ser desenvolvidas por meio da analise
de cada declaracao de requisito nos elementos de um
modelo estrutural de um bom requisito.



» EXEMPLO DE UMA ESTRUTURA

* Actor. Este € o sujeito da sentenca - a coisa que”e%té sendo especificada. Exemplos
)

(bons e ruins!) sao: “the system”, “the interface”, “the function”, ............
* Conditions of Action. Isso define as condi¢bes durante as quais a agao deve ocorrer,

por exemplo. “in Replay Mode”, e/ou as condi¢des iniciais: “upon receipt of a

»n

message”, “power having been applied”, .....
* Action. Este € um verbo - a acao a ser tomada pelo ator (sujeito). Exemplos sao:

” ””

“shall calculate”, “shall display”, “shall fly”, “shall be displayed”.......

* Constraints of Action. Estes qualificam a a¢ao, por exemplo. “at a resolution of 400
X 1000 pixels”, “within limits imposed by vehicle speed”, ....., e incluir desempenho

* Object of Action. Este € um substantivo, e € a coisa sobre a qual se age ao tomar a

””

acao. Sao exemplos: “the message”, “the input signal”, .....

* Refinement/Source of Object. Estes qualificam o objeto, por exemplo
(refinamento): “of flash priority", por exemplo (fonte): “from DISCON”.

* Refinement/Destination of Action. Estes qualificam ainda mais a agdo e podem ser
adicionais as Restricoes de Acao. “in accordance with IEEE 802.11g", “to DISCON”.



. EXEMPLO UTILIZANDO O TEMPLATE

Element Text
Actor: The system,
Condition: upon receipt of a messaqge,
Action: shall switch
Object of Action: that message
Constraints of Action: within 10 milliseconds of receipt
Refinement of Object: for messages in ACP128 format having a valid routing indicator
Source of Object: from the message input port,
Destination of Object: to @ message output port,
(Further) Refinement of Action: |corresponding to the routing indicator in the message.




= METADADOS

TABLE 4.2-2 Requirements Metadata

Requirement ID Provides a unique numbering system for sorting and tracking.

Rationale Provides additional information to help clarify the intent of the requirements at the time they
were written. (See “Rationale” box below on what should be captured.)

Traced from Captures the bidirectional traceability between parent requirements and lower level (derived)
requirements and the relationships between requirements.

Owner Person or group responsible for writing, managing, and/or approving changes to this
requirement.

Verification method | Captures the method of verification (test, inspection, analysis, demonstration) and should be
determined as the requirements are developed.

Verification lead Person or group assigned responsibility for verifying the requirement.

Verification level Specifies the level in the hierarchy at which the requirements will be verified (e.g., system,
subsystem, element).
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= VERIFICACAO

A VERIFICACAO de um produto mostra prova de
conformidade com os requisitos - o produto pode
atender a cada declaracao "deve" como comprovada
através do desempenho de um teste, analise, inspecao ou
demonstracao (ou combinacao destes).

* VERIFICACAO é um processo de confirmacdo de que um
requisito ou sistema esta em conformidade.
* Em outras palavras, a verificacao do sistema faz a pergunta: o
sistema atende aos seus requisitos?

* A verificacao de requisitos faz a pergunta: o sistema
realmente atende a esse requisito especifico?



s N
" VALIDAGAO

* VALIDACAO refere-se ao documento

* A VALIDACAO é conduzida em condicdes realistas (ou
condicoes simuladas) em produtos finais com o objetivo
de determinar a eficacia e adequacao do produto para

A VALIDACAO pode ser realizada em cada fase de
desenvolvimento usando produtos de fase (por exemplo,

modelos) e nao apenas na entrega usando produtos
finais.



-+ VALIDACAO X VERIFICACAO

 VERIFICANDO UM  VALIDANDO UM SISTEMA:
SISTEMA: Construindo o sistema
Construindo o sistema certo: certificando-se de
corretamente: que o sistema faz o que

X

deve fazer em seu
ambiente operacional.

garantindo que o
sistema esteja em
conformidade com os
requisitos do sistema.
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TABLE D-1 Requirements Verification Matrix

Require- |Document|Para- VETOIE Verifi- Facility or | Phase?® Accep- Preflight |Perform- |Results
ment No. cation cation tance Accep- ing Orga-
Success | Method Require- |tance? nization
Criteria ment?
Unique iden- | Document Paragraph Text (within | Success Verification | Facility or Phase in Indicate Indicate Organization | Indicate
tifier or each | number the | number of the | reason) of the | critena for the | method laboratory which the whether this | whether this | responsible | documents
requirement | requirement | requirement | requirement, | requirement | for the used to per- | verification requirement | requirement | for per- that contain
is contained ie., the requirement | form the ver- | and valida- | is also ver- is also ver- forming the | the objective
within “shall” (analysis, ificationand | tion will be | ified during | ified during | verification | evidence that
inspection, validation. performed. initial accep- | any pre-flight requirement
demonstration, tance testing | or recurring was satisfied
iest) of eachunit, | acceptance
testing of
each unit
P-1 XXX 3.2.11 System X 1. System Test XXX 5 Yes No X% TPS
Capability: | shall provide | X locks to XXX
Support a max. forward link
Uplinked Data | ground-to- atthe min
(LDR) station uplink | and max
of... data rate
tolerances
2. System
X locks to
the forward
link at the
min and max
operating
frequency
tolerances
P-i XX Other Other “shalls” | Other criteria XXX XXX XXX Yes/No Yes/No XAX Memo xxx
paragraphs in PTRS
S-ior other | xxxxx (other Other Other Other criteria XXX b XXX Yes/No Yes/No XXX Report xxx
unique specs, |CDs, | paragraphs “shalls” in
designator etc.) specs, [CDs,
etc.

a

Phases defined as: (1) Pre-Declared Development, (2) Formal Box-Level Functional, (3) Formal Box-Level Environmental, (4) Formal System-Level Environmental, (5)
Formal System-Level Functional, (6) Formal End-to-End Functional, (7) Integrated Vehicle Functional,
(8) On-Orbit Functional.
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~# ESCOLHENDO UM METODO V&V

Fornega
sugestoes de

» Custo, risco, cronograma, etc.

método ao
Desenvolvedor
de Requisitos

» Revise-0s para procurar qualquer
método de verificacdo exigido pelo
veiculo de lancamento /
transportador

Avaliar os
requisitos para
escolher um

método

ou

Fornecer
comentarios ao(s)
método(s)

escolhido(s) pelo
Requirements
Developer

» Pesquise quais métodos foram usados para
requisitos semelhantes em outros projetos.
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& ESCOLHENDO UM METODO

Demonstracao é usada quando:

*A verificacdo das funcdes projetadas pode ser realizada através
da observacao

. e
Sl modqs ez imha que comprometem a *Os resultados tendem a ser "aprovagao/reprovacdo”, "sim/ndo"
seguranga, os sistemas espaciais ou os objetivos da

Mmissao

Teste é usado quando:

*Técnicas analiticas ndo produzem resultados adequados

*Natureza mais subjetiva, como fatores humanos ou capacidade

" : : o : de manutengao
Componentes associados a interfaces criticas do sistema : : :
*Usa sistemas de voo reais ou representativos

A inspecao é usada quando: A analise é usada quando:

*Desenhos, documentos ou dados podem ser verificados *Técnicas analiticas precisas sao possiveis
visualmente para verificar se as caracteristicas fisicas foram *0 teste n30 & uma opcdo econdmica

projetadas no produto o _ e
— : *A verificacdo por inspecdo nao é adequada
*Normalmente usado para caracteristicas de projeto,

J g A . . : P " :
métodos de construcdo, mao de obra, dimensdes e registros Técnicas e modelos analiticos foram validados




Design
Requirement

3.2.2.15.34 Recovery Force Communications
The product shall provide a communications system capable of
communicating with the recovery forces pre- and post- landing

Verification Objective

Pass / Fail (Success Criteria)

Design
Verification

Perform Integrated System
Test of the communications
system capability to provide
a voice communications and
beacon with recovery forces
pre and post landing within

>an integrated hardware /

software environment

Testing will show that the
communications system can
transmit and receive audio
at frequencies and ranges
(power) represented by
standard ground recovery
force communications
devices as defined in TBD

SE — Translates Operational
Objectives into Design
Requirements

Design — Provides assessment of
requirements implementation

Test — Provides assessment of
requirements verifiability

Perform a demonstration of
the communications systems
capability to provide voice
and beacon communications
with recovery forces pre and
post landing while within a
representative environment
and using a production
equipment configuration

Demonstration will show the
ability for the
communications systems to
verbally communicate with
the on-board communication
production configuration
equipment. The
demonstration will also
show beacon tracking within
communication ranges
established by TBD.

SE — Provides compliance of the
design requirement

Test / Implementation Group —

Ensures Verification
Implementation Feasibility

Advises alternatives to support
programmatics

Assesses completeness
Provides verifiability assessment

Verification Cross

Reference Matrix

Paragraph # N/A I

A M/S D T

Traceability ¥'2'2'15'34

VR-5T

—l ‘ 3122015134 VR-5D

SE — Verification Allocation and
Traceability Assurance




WQ  VR-5T: Prove that the product’s communications system is
capable of communicating with the ground command team by

performing an integrated system test within an integrated
hardware/software environment. Testing will show that the

roduct can transmit and receive to standard ground recove

erification Objectiv

Special Conditions

Note — there are no‘
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o FERRAMENTAS DE VERIFICACAO

O programa de verificacao deve ser executado com o
apoio de instrumentos de verificacao adequados (ou seja,
equipamento de apoio em terra, simuladores,
ferramentas analiticas, instalacdes de ensaio, etc.).

* Deve ser dedicado o maximo cuidado a concepcao e
verificacao destas ferramentas, uma vez que os resultados da
verificacao dependem estritamente da sua qualidade.

* Os instrumentos de verificacao devem ser normalizados para
melhorar a comunalidade e a reutilizacao a diferentes niveis.

17



“” SISTEMA DE APOIO TERRESTRE

" GROUND SUPPORT SYSTEM (GSS)

O (GSS) compreende o equipamento usado para operar o
Sistema por meio da integracao de subsistemas, testes
ambientais e operacoes no local de lancamento.

* O GSS é usado para verificar se o Sistema opera conforme o
esperado e atende as suas especificacoes de desempenho. O
projeto do GSS a ser usado durante a integracao e teste
comeca com uma compreensao da missao e do design de seus
subsistemas e instrumentos.

* [sso significa que €& necessario que a equipe de integracao e
teste (e os projetistas do sistema GSS) estejam extremamente
familiarizados com os varios subsistemas que compdem o
Sistema e a operacao do software de voo.

—
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FERRAMENTAS DE IMPLEMENTACAO

(1) estabelecer as condicoes de
funcionamento dos subsistemas dos

sitemas;

Servicing

Handling and
Equipment

Infarmation Describing —
Parfo
(2) coletar e processar dados do rmanes |
Sistema que indicam seu LA
desempenho em resposta a varios Ground
’ I . Support Ep'l:"::'ﬂ

estimulos; . . System Tested
(3) fornecer o ambiente simulado |

: L |
sob o qual o Sistema deve ser i

. Information to Establish
avahada; il Operating Conditions I
(4) fornecer manuseio seguro do | - T
. Environmental

SI Ste ma. Stimulus




ﬁ%‘gi EQUIPAMENTOS DE APOIO TERRESTRE
GROUND SUPPORT EQUIPMENT

* Os equipamentos de suporte AIT de sistemas espaciais
sao geralmente classificados em mecanicos e elétricos.

* Equipamento de apoio mecanico - Mechanical support
equipment (MGSE) sao todas as ferramentas especificas do
satélite necessarias para realizar todas as operacoes
mecanicas no e com o satélite.

* Equipamentos de apoio elétrico - Electrical support
equipment (EGSE) consiste em todo o equipamento elétrico e
acessorios correspondentes necessarios para realizar os testes
funcionais do satélite.




s
= HTTPS://WWW.CLEMESSY.CH/EGSE/



https://www.clemessy.ch/egse/

i HTTPS://WWW.ISISPACE.NL/WP-CONTENT/UPLOADS/2016/02/ISIS-
GEM-GENERIC-ENGINEERING-MODEL-OVERVIEW-V1.3.PDF

ooooooooooooo

aaaaaaaaaa



https://www.isispace.nl/wp-content/uploads/2016/02/ISIS-GEM-Generic-Engineering-Model-Overview-v1.3.pdf
https://www.isispace.nl/wp-content/uploads/2016/02/ISIS-GEM-Generic-Engineering-Model-Overview-v1.3.pdf
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<+ APLICACOES DO MDVE

* Real-time testbed (TerraSAR)

' i | | Simulation
__ SS— : Computer

—— - — e

Simulation
Front End

A,
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Structure Mounting
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ESTRATEGIA DE INSTRUMENTACAO
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MODELAGEM
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Table 2—M&S Life-Cycle Phase Descriptions

Phase

Name

Brief Description

Pre-A

Model Initiation

The process of determining the scope of the RWS on which to apply an
M&S and defining the intended use of the M&S.

Model Concept
Development

The process of compiling all relevant information about the scoped
RWS and beginning to develop general modeling concepts and
requirements for representing the RWS.

Model Design

The typically iterative process of creating the detailed, verifiable and
validated specification of an M&S for an intended use, using the
relevant information regarding the RWS, the conceptual model, and
other defined objectives/criteria. The model design should be
conceptually validated prior to commencing with Model Construction
(Phase C).

Model Construction

The process/activity of implementing (generating or building) a usable
model, as defined by its requirements, specifications (some of which
may be embodied in a conceptual model/diagram), and intended use.

Model Testing

Verification is the process of determining the extent to which an M&S
is compliant with its requirements and specifications as detailed in its
conceptual models, mathematical models, or other constructs.

Validation is the process of determining the degree to which a model
or a simulation is an accurate representation of the real world from the
perspective of the intended uses of the M&S.

Model Release is the process of establishing the baseline and
controlled version of the model and associated key documentation for
use. After release, changes to the baseline are to be evaluated,
Justified, and authorized with traceability prior to implementing and
releasing the revision.

Model Use

The application of an M&S to the purpose for which it is intended.
This Phase begins with assessing a proposed use, preparing the model
and scenarios for use or otherwise integrating the model into the
simulation, using (e.g., running) the model, gathering and post-
processing the output, and assessing and reporting the results.

Model & Analysis
Archival

The process of storing and cataloging all M&S and designated
development and use artifacts for retrieval and use.
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validated specification of an M&S for an intended use, usmg the
relevant information regarding the RWS, the conceptual model, and

other defined objectives/criteria. The model design should be
conceptually validated prior to commencing with Model Construction

(Phase C).

Model Construction

The process/activity of implementing (generating or building) a usable
model, as defined by its requirements, specifications (some of which
may be embodied in a conceptual model/diagram), and intended use.

30

Model Testing

Verification is the process of determining the extent to which an M&S
is compliant with its requirements and specifications as detailed in its
conceptual models, mathematical models, or other constructs.

Validation is the process of determining the degree to which a model
or a simulation is an accurate representation of the real world from the
perspective of the intended uses of the M&S.

Model Release is the process of establishing the baseline and
controlled version of the model and associated key documentation for

use. Afier release, changes to the baseline are to be evaluated,
Justified, and authorized with traceability prior to implementing and

l . l’ . -
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gg @ Translating client demands

@Verifying model
== into "model requirements” in OpertionalAnayss ™™ requirements,
requirements analysis; then customer
traceability between the two requirements
System Need Analysis
Defining the solution, justified Logeat Arcraecure >®)
in relation to the needs model, 3
and indirectly to requirements;
traceability with need Physical Architecture
)
2 2 : Test campaigns
(3} Ssciying Mirejeenms Wi defined from the model
model requirements taken S Sacad i 3
from the architecture; Same for product tree

maintained traceability

Information requirements
only in addition to the model

32 Figure 11.1. The model, the principal support for requirements



Operational analysis Operational scenarios System
validation
Functional
refinement,
System needs analysis c(ce)m ponent System needs sc. System
: I verification
allocation
Logical and physical Operational
systemarchitecture needs System needs
verification verification
scenarios scenarios
Operation verification
+ scenarios
From start to end System
+ Integration scenarios integration
Partial and progressive E—
Scenarios allocated to sub-
+ systems
Atthe system ends Sub-system
i validation
System needs analysis Scenarios allocated to a sub-
system >

33 Figure 12.2. Different types of scenario and their uses



capella.artal-group.com

. V&V / TEST MEANS FEATURES VIDEO CAPELLA & ARTAL
Y

Accueil » Extension

A 2 5 R A vy

T A, e

el

virtual benches

Test benches

bench

In a context of tight plannings and costs optimization, it is crucial to define a proper V&V Strategy that identifies what shall be tested, when and which means are
requi

And you probably can't afford to wait for the

em to be built to start thinking of this strat

Our viewpoint allows

to start defining your V&V strategy and the different required Test Means

5 Logical Architecture phase and later on in Physical
Architecture.
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~ NO FIM...

* Arcadia sugere basear o
como uma descrigao de
e estruturar a estrategia

VV principalmente no uso de modelos
necessidades e solugoes para orientar

VV e sua implementacao.

* Os requisitos textuais (funcionais) sdo "traduzidos" em ,
requisitos de modelo em OA e SA. Estes sdo rastreados, atraves
da construcao do modelo, a partir da solucao (LA e PA) por

links de justificacao.

e Capacidades, cenarios e cadeias funcionais

, € garantem a

verificacao dos requisitos do modelo.

* Os requisitos textuais (ndo funcionais) permanecem quando o
modelo nao é apropriado para representa-los.



CONCEITOS

https://www.m2doc.org/
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+ CONCEITOS

* O projeto M2Doc fornece a do Word
(arquivos .docx) com base em um modelo de documento e
modelos EMF.

* A abordagem geral consiste na criacao de modelos no formato
OOXML em que a criacao de texto estatico se beneficia dos
recursos WYSIWYG do Microsoft Word. Partes dinamicas sao
inseridas usando um vocabulario dedicado de cédigo de
campos OOXML.

* Os campos sao usados principalmente para inserir numeros de
pagina, referéncias, etc. O M2Doc faz uso de diretivas de
geracao de documentacao. Isso permite uma separacao total
entre o documento e as diretivas M2Doc.



Model

Document

Template

38

M2Doc

Generated

Document
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Physical-Model Data-Dictionary - #m:db name}(
Tablesy
1.2 Tables-au-niveau-du-modéley

{m:fortable-|-db. aIlTabIes()}ﬂ]

1.2.1 Table- {am table. name}ﬂ
1.2.1.1 Table- {m:table.name}- descriptionf

Namerx: #m:table namei= =
SGDB= #m:db.DBLibrary()i= =
Recordnumber= #m-table recordNumber()}> =

M}‘ﬂ
1
#m:for-column {table.columnsi(

1.2.1.3 Column: fm:column.namej- from-table- {m:table.name}Y
1.2.1.3.1 Column- {m:column. name'i descriptionf

]

Nomz= :columnnamel

-column typeName()i=
:column isMandatory (=
:column commentsi=
-column isPrimaryKey()i=
-column isForeignKey(fi=
-column recordNumber()i=

3]

Type-de-donnéesc
Obligatoire=
Commentaire=

S ]

Cléprimaire=
Clé-étrangére=
\ombre d'enregistrementsc

oo

31

serie-oraclef

[FI]

31

31

FIG]

]

3]

FIG]

]

Physical-Model Data-Dictionary -
Tables
1.2 Tables-au-niveau-du-modélef
1.21 Table-GS_SERIEY
1.2.1.1 Table-GS_SERIE description{
Name= GS_SERIE=
SGDB= physical Types=
Recordnumber= 10000=
([
1.2.1.2 GS_SERIE-columns-list]

- Name= Typex=
GS_SERIE_ID= INTEGER=
RF_GENRE_ID= INTEGER=
RF_PAYS_ID= INTEGER=
GS_SERIE_NOM= VARCHAR2=
GS_SERIE_ANNEECRE= VARCHAR2=
GS_SERIE_ANNEEFIN= VARCHAR2=
GS_SERIE_DESCRIPTION= VARCHAR2= .
GS_SERIE_LOGO= VARCHAR2= -~
GS_XTOPSUP= VARCHAR2=
GS_XDMAJ= DATE=

3]

|
1.2.1.3 Column-GS_SERIE_IDfrom+table-GS_SERIEY
1.2.1.3.1 Column-GS_SERIE_IDdescription{

[31

oo

3]

Nomz= GS_SERIE_ID N
Type-de-données= INTEGER=

Obligatoirex Ouix

Commentaire= PK-delatable GS_SERIE=
Cléprimaire= Non=

Clé-étrangeére= Oui=

[SIG]

Nombre-d'enregistrements= | 5000=

[3]

1.2.1.4.1 Column-RF_GENRE_ID-descriptionf

1.2.1.4 Column-RF_GENRE_IDfrom+table-GS_SERIEY

[3]

Noms RF_GENRE ID -
Type-de-données= INTEGER=
Obligatoirex Ouix

[3]
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* A linguagem de modelo faz um uso extensivo da Acceleo
Query Language, que fornece uma linguagem de consulta
de modelo.

*Os modelos M2Doc podem ser validados. Se forem
encontrados erros, um modelo anotado sera produzido
descrevendo os problemas encontrados.



~»= PRINCIPIOS

* Definicao dos pontos de entrada do modelo.
e Extracao de informacdes navegando no modelo.

4 & In-Flight Entertainment System « mySystem » IFE System
id In-Fhght Entertasnment Systern.afm
« modelRoot » + 1) In-Fight Entestanment System.aird X
+ 3 In-Flight Entertainment System @D Manage Paszenger Senvice Interruptions
> Catslog @D Handle VOD Movie Controls
. = OdeﬁOl‘el Ana}yn: @ Store D:grtal Media
{« fU nChonSPOCkO ge n 4 B3 System Analyss alloc Ofed Fun Cnons @ Handle Service Activation Requests
& System Functions @D Determene Senace Availabality
@ Requirements @D Broadcast Audio Video Streams
o v = Capabilities @D Load Digital Media
« Copob|l|i|esPockoge M G Interfaces @ Retrieve VOD Movie Dats
(= Data
22 System Contest
§%) IFE System
« mySystem » & Actors 4 VOD Movie
= Missions D) VOD Mowvse Play Selection
B System Functions - Operational Activities Dl VOD Mowie Stop Selection
B Logical Architecture D8 VOD Mowvie Pause Selection
B Physical Architecture | D=8 Digital Media
3 EPBS Architecture . i Def] Passenger VOD Service Selection
= Representations per category lncomlng l D) Service Availabilty
= In-Flight Entertanment System.melodymodeller D) Passenger Service Authorizaton Profile

D] FE Operating Profile

D) Audio Video Media

D) VOD Mowie Contrel Command
41 Dl Imposed Video Control Command



42

@ Office Word

M2Doc Template Editor

&] Genconf File

= [

| Definition of content, navigation, and format

| Declaration of variables

| Mapping of variables with model elements,
definition of input model and output file

| Generation of output document



“” NAO E FACIL E NECESSITA DE PESSOAS
ESPECIFICAS:

* Template user: que ja possuem o modelo e desejam gerar o
documento.

* Edita modelos e quer produzir documentos

* Template developer: que querem criar seu proprio modelo
 Templates podem ser usados em diferentes documentos.
 Varios templates podem ser usados em um modelo.

* Conhece a estrutura de navegacao AQL

* Integrator (Meta-model Expert): que desejam fornecer

geracao de documentos em seu proprio projeto usando
M2Doc.

* Cria servicos AQL para criadores de templates.




BASICO DE METAMODELAGEM

https://www.eclipse.org/modeling/emf/



* EMF : Eclipse Modeling Framework
* Modelagem de dados Java e framework de integracao

* Fornece a infraestrutura para realmente usar os modelos em
um aplicativo

* Facilmente acessivel

* Open source — EPL licence

* Necessario conhecimento em Java

e Alias também em UML, XML Schema
* Baseado em modelagem > geracao de codigo

* Possibilita a producao rapida de modeladores
* Utiliza toda a facilidade trazida pelo Eclipse
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-+ META MODELO

* Um modelo EMF é um conjunto de dados
* Conformacao a um metamodelo
* Composto por objetos com propriedades e relacdes

* Serializado em um arquivo XM

* Conceitos proximos aos do diagrama de classes UML

e Elements ~ Class
e Attributes
e References ~ Associations



|ls ,
+ BENEFICIOS

e Um link entre o mundo do desenvolvimento e o mundo da
modelagem

* Converte modelos em codigo e vice-versa
* Fornece toda a infraestrutura necessariade M/ MM / M2M

* Gratuito

* Licenca EPL

* Poucos pré-requisitos

* Pode operar no modo autbnomo (sem acesso externo)
* Estabilidade

* Desenvolvido desde 2002
* No centro da infraestrutura do Eclipse




EModelElement

+ehodelElement

| ®getEAnnotation(source : String) : EAnnotation
@ 0.* +eAnrl10tations I _[_ |

: 1
Ef\nnotatmn ENBmedEBmen EFactory _
gsource : String

details : EStringToStringMapEntry CHEITE & B

+eFactorylnstance

create(eClass | EClass) : EObject Ecore
OcreateFromString(eDataType : EDataType, literalValue : String) : EJavaObject
SconvertToString(eDataType | EDataType, instanceValue : EJavaObject) : String

I +ePackage | 1
ETypedElement EClassifier EPackage

¢ordered : boolean = true ¢instanceClassName : String onsURI : String

Qunigue : boolean = true +eType | ¢instanceClass : ElavaClass onsPrefix : String

lowerBound : int odefaultvalue : EJavaObject

¢upperBound : int =1 0.1 N _ , ¥getEClassifier(name : String) : EClassifier

¢many : boolean Qisinstance(object : EJavaObject) : boolean o+

$required : boolean ¥getClassifierlD() : int ? +e3ubpackages | Y- Metamodel

+eExceptions| 0.7 0.*| +eClassifiers +ePackage  +eSuperPackage
I T | .‘_
EOperation EParameter ‘
’ +eOperation 0.* ELIGEE EDataType
0 o+ ¢abstract : boolean ¢serializable : boolean = true
e +eParameters ginterface : boolean
+eOperations +eContaininaClass isSuperTypeOfisomeClass : EClass) : boolean )
9 - ‘getEStructuralFeature(featurelD s int) : EStructuralFeature 0.* 1 - MOdeI
+eAllOperations ¥getEStructuralFeature(featureName : String) : EStructuralFeature EEnumLiteral
| 0+ ovalue : int
. +eRef T ginstance | EEnumerator
+eAllStructuralFeatures | 0.. 0 +eContainingClass 1| +eReferencelype +eSuperTypes
- +eliterals | 0.*
EStruFtura!Featfre +eStructuralFeatures R +eAllSuperTypes eliterals
¢changeable : boolean = true 0.*
¢volatile : boolean EReference = +eAttributeType
transient : boolean | @containment : boolean 0
defaultvalueLiteral : String ¢container : boolean +eAlIRe +eEnum
¢defaultvalue : EJavaObject oresolveProxies : boolean = true | TEAINEIEIENCES EEnum
¢unsettable : boolean 0.*
gzl el < H | +eOpposite |’ 0.1 +eReferences ®getEEnumLiteral(name : String) : EEnumLiteral
‘getFeatureIDO . 0.* +eAllAttributes ¥getEEnumLiteral(value : int) : EEnumLiteral
QgetContainerClass() : ElavaClass EAttribute 0.x +eAttributes
— @iD : boolean 0.1 +elDAttribute https://download.eclipse.org/modeling/emf/emf/javadoc/2.9.0/org/eclipse/emf/ecore/pa
48 ckage-summary.html



https://download.eclipse.org/modeling/emf/emf/javadoc/2.9.0/org/eclipse/emf/ecore/package-summary.html
https://download.eclipse.org/modeling/emf/emf/javadoc/2.9.0/org/eclipse/emf/ecore/package-summary.html

E EC“pSBSOU[CE Services ¥ Technology ¥  Products = Company vv  Blogs  Contact Let's Talk

EMF Tutorial

® 24 minRead

What every Eclipse developer should know about EMF

This tutorial is an introduction to EMF and explains the basics of EMF. We start by showing you how to build a very simple
data-centric application, including the Ul, based on EMF. We explain how to define a model in EMF and generate code

from it. We explore the API of the generated code, that is, how to create, navigate and modify model instances.

Next we demonstrate how to build a Ul based on this model using databinding. For our example, we build an application
to manage a bowling league, including matches and players. Later on in the tutorial, we explore the advantages of using
AdapterFactories and briefly look at data management in EMF. We also include a few pointers on the most important
add-on technologies for EMF. If you are interested in getting fast results building an application based on EMF, maybe

is also a good starting point for you, see
PDF Download: This tutorial is also available for download as a PDF

Installation Requirements: To work through the examples, you'll need to download and install a fresh version of the

Eclipse Modeling Tools from the

Introduction

sesource.com/blogs/tutorials/emf-tutorial



https://eclipsesource.com/blogs/tutorials/emf-tutorial/

ACCELEO QUERY LANGUAGE



- INTRODUCAO
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* A Acceleo Query Language (AQL) € uma linguagem
usada para navegar e consultar um modelo EMF.

« O AQL como mecanismo de consulta € pequeno,
simples, rapido, extensivel e traz uma validacao
mais rica do que o interpretador MTL

* O interpretador AQL € usado no Sirius com o prefixo
<<aq|:>>



From a variable one can access field or
reference values using the . separator.

With self being an instance

of Person, self.name returns the value of the

attribute name and self.father return the father | _8rmv |
of the person. ‘:’ my ‘

If the attribute or the reference is multi-valued, T
then self.parents will return a collection. 0. members B person

= name : EString

Calls can be chained, as 0.2] parents
such self.parents.name will return a collection g
containing the names of the parents. R | R

[0..*] children

If one want to access the collection itself, then |
the separator -> must be used, as ‘ ‘ l |

such self.parents.name->size() will return the
number of elements in the collection
whereas self.parents.name.size() will return a
collection containing

the sizes of each name.




T

s
" SINTAXE

* A hocao de contexto

* Uma consulta AQL se aplica ao seu contexto (denotado por
“self”)

* A navegacao esta em conformidade com o metamodelo
usando a notacao de pontos
* Acesso a referéncias e atributos
* Exemplo : aqgl:self.ownedSchemas.name

* No contexto de um Banco de Dados, recupere os nomes dos
esquemas de propriedade do banco de dados atual.



54

bl
“# SINTAXE

e OQutros exemplos de consulta
* aqgl:self.name in a Table context > Name of the Table

* aqgl:self.ownedTableElements.name in the context of

Table — Column names list
* aql:self.ownedTableElements—>size() in the context of a

Table = Number of columns of the Table

* Elementos estaticos vs elementos dinamicos
* aql:'Table_ " + self.name in the context of a Table named
'Vehicle' - “Table_Vehicle”

e agl:'Prefixe' + self.name + ‘Sufixe' -
“PrefixeVehicleSufixe”

#] relational.ecore 33
4 @) platform:/resource/fr.obeo.dsl.relational/model/relational.ecore |

4 8 relational
4 [ Database -> ModelElement
b © url: EString

b & ownedSchemas: Schema
» B Schema -> ModelElement
a4 [ Table -> ModelElement
b & ownedTableElements : TableElement
» B ForeignKey -> TableElement
» H Column -> TableElement
b € Type
4 [ ModelElement
> © name: EString
» = comment: EString
» B TableElement -> ModelElement



T

al=
= ESTRUTURANDO AS BUSCAS: INTERPRETER

=

* Disponivel em Window > Show View > Interpreter

* Trabalha com representacdes do Sirius
* Mas também em todos os modelos EMF
* Muito util para ajustar consultas




Acceleo Query
Language

Query and navigate in EMF models

Overview

The Acceleo Query Language (AQL) is a language used to navigate and query an EMF model. In this document, you will find the
description of all the services of the standard library of AQL.

Introduction

The Acceleo Query Language (AQL) is a language used to navigate and query an EMF model. In this document, you will find the
description of the syntax, all the services and the standard library of AQL.
AQL as a query engine is small, simple, fast, extensible and it brings a richer validation than the MTL interpreter.

For those looking for a simple and fast interpreters for your EMF models, AQL can provide you with a lot of features, including:

e Support for static and dynamic Ecore models, no query compilation phase required.

¢ The least possible overhead at evaluation time. During this phase, the evaluation goes forward and will not even try to validate
or compile your expressions. Errors are tracked and captured along the way.

a QirAannm uanlidatinn: himae ara nhanlad At ualidatian tima AanA tha matamadale 11iead ara anahrrad A AA eAarma hacin funa infaranana

https://www.eclipse.org/acceleo/documentation/



https://www.eclipse.org/acceleo/documentation/

(SUPER) PEQUENO EXEMPLO...

https://www.m2doc.org/



- INSTALACAO

* Primeiro vocé precisa baixar Capella.

* Quando o download estiver concluido, extraia o arquivo
baixado e execute o executavel Eclipe na subpasta Eclipse.

* INSTALLATION FOR CAPELLA 6.1.X

* https://s3-eu-west-1.amazonaws.com/obeo-

networkaggregation-releases/capella-
extensions/6.1.0_M2Doc3.3.0/tull zip (M2Doc 3.3.0)
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https://s3-eu-west-1.amazonaws.com/obeo-networkaggregation-releases/capella-extensions/6.1.0_M2Doc3.3.0/full/org.obeonetwork.capella.update.full.zip

& INSTALANDO O M2DOC

workspace - In-Flight Entertainment §

5% § = O % testnfra & [LAB] S

Workflow of In-Flight

:h M2Doc

sfm

sird Opsmtlo.nal

sapella Analysis

| System
Analysis

Logical
Architecture

59

Welcome

@ Help Contents
%’ search
Show Contextual Help

Show Active Keybindings... Available Software
& Tips and Tricks...

Cheat Sheets...

Select a site or enter the location of a site.

% Check for Updates

rive

le Drive

Work with:  type or select a site - Add... Manage...
3 Install New Software...
rormanze system requirements
Identify the boundary of the system, c¢ Select All
Define what the system has to accomp ,
Model functional dataflows and dynam =~ Name ersion Deselect All
(@ There is no site selected. =
Add Repository
Develop System Logical Architecture
See the system as a white box Name: Local...
Define how the system will work so as |
Perform a first trade-off analysis Location:  http:// Archive...
E | E
=v Ev 7 DEVEL (]
s
|
cations |
Name ~  Size Kind Date‘
rive
i
ments
> == Capella.app 974,4 MB  Application Tod#
loads - 5
org.obeonetwork.capella.update.full.zip 68 MB  ZIP archive Tod

Available Software

Check the items that you wish to install.

Select a wizard

Creates a sample project based on the IFE project , with M2Doc
associated Word templates.

Wizards:

@ Class
¥ Interface
@ Java Project
!{Iﬁ Plug-in Project
> [/ General
> [~ Capella
v [ Capella - M2Doc
> [/ Eclipse Modeling Framework
> [/~ Example EMF Model Creation Wizards
> [&Git
> [»Java
> (/= Java Emitter Templates
> [~Kitalpha
v [~ M2Doc
M2Doc project
New Generation
> New template
> (Z=MDE Toolkit
> (= Sirius
> [ Tasks
> [/~Examples

Work with:  Capella Extensions 6.1.0.202305021134 - jar:file:/Users/christophercgrqueira/Documents/DEVEL/org.obeonetwork.

Name

> (00 Documentation and Code generators

> 000 Uncategorized

Version
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“# ABRINDO O EXEMPLO

v T¢§ In-Flight Entertainment System With M2Doc
v [/ generated
W LA_Complete.docx
W SA_Complete.docx
'] In-Flight Entertainment System.afm
> @ In-Flight Entertainment System.aird
g] In-Flight Entertainment System.capella
v [~template
M Template LA Complete.docx
W Template SA Complete.docx
Q'j Template LA Complete.genconf
Q[_J Template SA Complete.genconf

Arquivos que sao gerados

Templates de textos

- B
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m Specification-File-of ym:self.name;

" 3- Description-ofthe-system-Missions
{m:if self.containedSystemAnalysis.ownedMissionPkg.eAllContents(ctx::Mission)->size() > 0§

;Em:if-self.containedSystemAnaIysis.ownedMissionPkg‘eAIIContents(ctx::Mission Pkg)—>size()->»0§§ﬂ

The:system-Missions-are sorted in-the-following-packages:1|

Mission package Missions:

gm:for-mission: |-
self.containedSystemAnalysis.ownedMissionPkg.
ownedMissions1

{m:self.containedSystemAnalysis.ownedMission
Pkg.name}r

£m:mission.name.asBookmarkRef(mission.id )|

{m:endforfx

{m:for package-| self.containedSystemAnalysis.ownedMissionPkg.eAllContents(ctx::MissionPkg)§|

{m:package.name} §m:for-mission- | package.ownedMissions}|
£m:mission.name.asBookmarkRef(mission.id )

{m:endforfx

£m:endfor}
Em:endif§q
gm:for mission- | self.containedSystemAnalysis.ownedMissionPkg.eAllContents(ctx::Mission 1|

= 3.1~ Mission: {m:mission.name.asBookmark(mission.id)§{
Description:{|

m:if- mission.description.trim().size()-<>C§1

| {m:mission.description.trim().fromHTMLBodyString().replaceLink(mission)¥|

Em:elsef

No description 1

Em:endif§y

bl

Involved actors: 9|

£m:if-mission.involvedSystemComponents->select(sc- | sc.actor)->size()-> 0%
{m:for-actor-|-mission.involvedSystemComponents->select(sc:| sc.actor)1

{PAGESY
1
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Specification-File-of In-Flight-Entertainment-Systems

1

"3- Description-of-the-system-Missions

" 3.1~ Mission=Provide-Eptertainement:Solutions

Description:{|
No-description
1

Involved-actors:

. :{»REF-c8b78c78-5b11-4fc0-87b7-3c384622efea‘\h-iﬂ
o - §REF181a678c-dca9-46¢1-9d18-b5a0c457c0de \h §1

1

Exploited-capabilities:

= 3.1.1 - Capabhility-: Provide‘-Moving-Map-Services

Description: 1|

[Wikipedia] <

-‘A‘moving-map-system-is-a-real-time-flight-information video-channel-broadcast-through-to-cabin-
project/video screens-and personal televisions(PTVs). In-addition-to displaying-a-map that:illustrates-
the-position-and-direction-of the plane, the system-gives the-altitude,-airspeed, outside-air-
temperature, distance-to the destination, distance-from-the-origination-point,-andlocal time. The-
moving-map-system-information-is-derived-in-real time-fromthe aircraft's flight.computer systems.

1

Capability-inclusion relations: 1|

Including capabilities

Current capability

Included capabilities:

No-including capability

Provide-Moving-Map Services:

No-included capabilityr

1

Capability-extension-relations:1|

Extended capabilities'

Current capability

Extending capabilities

No-extended-capability

Provide-Moving-Map Services:

No-extending-capabilityr

1

Capability generalization relations: 1

Super capabilities::

Current capability

Sub capabilities:

{PAGE]Y

Specification-File-of In-Flight-Entertainment-Systeme

1

Description: 9|
No-description ]
1
Involved-actors: 1

e = Aircraftq
e - Passenger"

1

Exploited-capabilities: 1|

Description:f

" 3- Description-of-the-system-Missions

" 3.1-Mission=-Provide-Entertainement:Solutions

= 3.1.1 - Capabhility-: Provide-Moving-Map-Services

[Wikipedia] <

‘A‘moving-map system-is-a-real-time flight-information-video-channel-broadcast-through-to-cabin-
project/video screens-and-personal-televisions-(PTVs). In-addition-to displaying-a:map that-illustrates-

the-position-anddirection-of the plane, the system-gives-the-altitude,-airspeed, outside-air-

temperature,-distance-to the-destination, distance-from-the-origination-point,-and local time. The-
moving-map-system-information is derived-in-real time from-the aircraft's flight.computer-systems. |

1

Capability-inclusion relations: |

Including capabilities

Current capability

Included capabilities:

Novincluding capability

Provide-Moving-Map Services

No-included capabilityr

1

Capability-extension relations:1

Extended capabilities:

Current capability

Extending capabilities::

No-extended-capability

Provide-Moving-Map Servicesi

No-extending-capability:

1

Capability generalization relations:

Super capabilities:

Current capability

Sub capabilities:




CONSIDERACOES FINAIS



= 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/manutencdo dgil das maquinas 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.
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» ATIVIDADES PARA A PROXIMA AULA

* Adicionar (i) uma proposta de caso de teste no logical
architecture e (ii) como o equipamento de fato foi
instrumentado no physical architecture.

* Gerar um doc com no minimo uma arquitetura de cada
camada, trazer o titulo do diagrama e o diagrama
automaticamente.

Flowed-down Requirements — RTLI

— —— SIL Specific
Design Architecture ysica Frogue Discipline
Architecture Simulation ==

Analysis

Realized Architecture




