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Abstraction definition [Delaunay-EncUniv] :

« Simplification: simplifying the reality considered too complex
(apprehending in a unitary way and leading to a law)

» Generalization: generalize to conceptualize

» By selection: operation preparatory to classification

« Schematics: for modelling and its formalization for analysis

System and Software Modelling

« Our Models are really a system abstraction generally based on
Generalization, Selection and Schematics

« Many definitions of Model in the literature MDE [....... ]

A Model: Set of abstractions semantically defined and relative to a selected
intention
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Used of Models
« Many needs to satisfy:
« Static and dynamic description
* Present and understand
« Specification, Design...,
* AnalysiS
« Many Intentions associated to the models
« Many concerns to take into account for each intention

Generalisation, a Model for:
» Descriptive et Prescriptive [Sei03]
« Explanatory & Constructive [At11,Kul6]

A model for its ontological or prescriptive virtues
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Providing an abstract definition of modeling languages
B Reflexive approach applying to the modeling language definition

B A model as a model definition = a Metamodel is a model of the model
language features (concepts, concept properties, relationships)

m Easy to understand
m Tool implementation independent

B a Metamodel is a model of the model language features
m Including concepts, concept properties, relationships and constraints
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Model and meta-model : sea maps.
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Model and meta-model :

B Model represents the real world with a particular
intention.

B Meta-model gives the definition of the modelling
language. It's a model too.

Meta-Model «+ - - - - - =-=-=--- Model - = =-=-=-=-=-=-=-- > Phenomenon

Conform To Represents
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Meta-Model :
a model described with a diagram of classes.

B Examples : definition of the modelling language IF for
verification. (ENSTA Bretagne)

b s process transmitter (1) ;
™ e

var t clock;

var b boolean;

var ¢ boolean;

var m data;

Sstate start #start ;
task b := false;

nextstate idle;

endstate;
state idle;

input put (m);
output sdt(m, b) via {tr}0;
set t := 0;

nextstate busy;

endstate;

state busy;

input ack(c);

DTN - IDM
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Meta-Model :
Meta-Model : Abstract model of a domain model

B Example : DSL for anti-air defence systems.
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metamodel definition

Definition

m Metamodel = class model of concepts

Semantics of the language domain = Concept identification
Structural definition.

Concept properties:

Attributes to qualify the concepts
Operation to specifiy the concept behavior

Relationships between concepts

Role identification (role naming)
Composition or simple association
Cardinality

Generalization

Constraints on the previous structure description

Used of OCL, for example
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Meta meta-model

meta-models (UML Example)

meta-model

Models (UML model elements)

Materialization of the models
(code generated from UML
models)
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MM description with a dedicated metamodel (meta-metamodel).

m Example of Ecore model.

e Meta meta-model oin EClipse framework (EMF Eclipse Modeling Framework)
o Ecore becomes a standard....

EObject
\
LA
|
EModelElement
| |
EFactory ENamedElement EAnnoctation
/\
i
EPackage EClassifier EEnumLiteral ETypedElement
] ]
EClass EDataType EStructuralFeature EOperation EParameter
!
EEnum EAttribute EReference

(12 DTN -IDM
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MM edescr'ip'rion with a dedicated metamodel (meta-metamodel).

m Example of Ecore.

Meta-model description

ENamedElement sSuperTypes T | [ Enmatims |
name : String 0. ! EAttnbttg | eAllibuteType EDalaType
‘ eAttributes |name : String 1 7 name : Sting
EClass 0 | |
| _ Teie $ St eRefrences ! EReference
EClassifier _ &Type ETypedElement ‘ o+ |name : String
~ a1 . " |containment : boolean,
“ 1 eReferenceType {lowerBound : int
an T upperBound : int
’ _ EStructuralFeature i
’ ‘ changeable : boolean = true
‘ _ |transient - boolean eCpposite | 0.1
EDataType unique : boolean = true -

‘ EClass

EReference | | EAttribute |—{ >

unsettable : boolean
volatile : boolean
lowerBound : int
upperBound : int =1
required © boolean

many : boolean
defaultValueLiteral : String

~—defaultValue : EJavaObject

getFeaturelD()
getContainerClass()

(13) DTN -IDM




descr'lp'rlon with a dedicated metamodel (meta-metamodel).

m Example of Ecore.

Meta-model description

ePackage
eClassifiers | 0..*

EQassilier |

0"-

|  EPackage

ENamedElement | M~ \ EMedelElement

L= l

_T_eF'ackage eFactorylnstance

nsURI : String
nsPrefix : String

eSubpackages | gelEClassifier()

’ eSuperPackage

1

EFactory
create()
createFromstring() eAllStructuralFeatures
converfToStrng() o J
eSuperTypes Ny ESiructuralFeature

eAllSuperTypes

EClass

0-" ' abstract : boolean
interface : boclean

= isSuperTypeOf()
0." | getEStructuralFeature()
getEStructuralFeature()

eContainingClass .

eContainingClass

1 |

' EQOperation ‘

0..* | eOperations
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Metamodel definition
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Some examples

B System level
m General purpose : SysML (UV5.8)

m Domain specific : Capella (Thales, UV5.8), NAF (Nato
Architecture Framework, DGA)
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Ipacités opérationnelles

Search &Rescue

» / \

Lu:ahzatmn w

@ Localization by ships on zone

FLIR Sensor & operator

On board Sensors
£y
L

Radar Sensar & operator

Localization by detection @ /
\h[tina\ Coordinator

yigation & Avionics

.% Image Functional Chain
Measurement Engineer
)
LR 4] Logical System
S ]
4§ ] Dataa i)
meteo data 2
Launch data 51 e 5 4_limageAcquisitionMgt
acquisition
image Acquire
Launch image et images
acquisition =
V]
D= DatafcqtoProc
gy colleced D ImAcgtoFroc
meteo data pegycollected
images
L L)
Forecaster U ? ] MeteoTnformationProcessing
orecaster E = ]
D] current gituation P i
F“’El‘f‘“ current
westher situation
D 48 scientific user
O et
3 Dl internet
Fr— g Webraster { JPublicationMgt
5 = 5
publication requested | prepare xg Published
Trigger D st D ecast e forecast Consult
publication £ forecast
£

Capella

40E] Atmosphere
@) Make weather
& Dl weather
Meteo Service Provider
internet
& Measurerent Engineer £ Broadeaster R Scientific user
L published
@ Publish L] forecast ;
Consult
Collect forecast @
meteo data forsat
weather
sy collected internal mail oreiact
meteo dat
internal mail % Fordraster
® Elaborate current
current situation Forecast Main OP
situation ® weather .%
Architect rati

nelle

4§ Sensor Management Processor 40 Tactical Computing Processar

4 Processing agent Container_{ 40 Processing agent Container_3

D Service Radar trad

4 Facsit Hiamt

{0 Locatization

40 Ractar frocezaing

() Process Situation from
1 Radar imagery service Radar

D=1 Ship posiidn service

Dl radar detection data
® Acquire radar

DBl Radar tracks For position
D Radar CRC service

(@ Determine Postion of T

Distress Ship

D51 Postion sfrvice:

{0 Corba Stub (Client)_{ Dcon:
eI Roadar sitystion service ]
410 Corba Skelston (Server)_1 DRiRescus rait chopervge
* 40 Sfuation Saboradion

el Aircraft routing sefvice

Hated situation service

D51 Ships ko reroute serice

Architecture logique

L

Def] TCRJIF Frotacal | 4§ Corba Srub (Client)_3 ‘ ‘ 4§ Corba Skeleton (Server)_3

Do 110F Protocol L
Dl Backplane Bus ‘

Architecture Physique
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Capella

From Thales to Open source approach

avigation &
Avianics

Acquire

Sikuation

D‘—

Localize & identify
ships on zone

Radar image

| Situation

Commands

Scénario fonctionnel

—

Request For sear
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5 Temper:
5 captureDate : Date Slees ‘T “"""
5 captureTime : Time 5 y: Year \ﬁrl
5 m: Morth
5 d: Day
[Eressure | Temperature i Celsius (Colus)]
B Meteo ata tem [ | [ min) = 273 celsius) |
T
5 res : Resolution
A
A ' Hour Year E Time
1
Image | | [1..3] Meteo Data Item == = = e
H & Metea Data Item Value I == (o) =lerell= 20U | SO o
| D imege rie = i T [max] =23 5 m: Minute
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| I
i ! Minute Month Day
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1

meteo data
‘ 4% image request ‘ 3 images ‘ 3 meteo data % e

‘ U Pascal \ ‘ T Kelvin

Modele de données : Diag de classe
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Some examples

Software models and System models

B Domain specific modeling

Entreprise Architecture : Zachman framework (IT), efc...
Design modeling : AADL (component modeling), UML, etc...
Software modeling : UML, Merise

(Software) Product Line : Feature modeling

DSL general Approach : Sirius (Eclipse foundation - Obeo )
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S And TOGAF, eftc..
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Zachman framework

The Enterprise Ontology )
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From system to software components

E-Shop

/\

Catalogue Payment Security Search

g S

Bank transfer | | Credit card High Standard

¢ Mandatory /O\ Alternative
4 optional /’\ Or

CreditCard implies High
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Un modele de systeme
avec les différentes préoccupations

Génération
—  ( Exécutable

Systeme

Exigences :

_ Synthese
ves et Contrain

R 2S

Vue de D. Harel
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Des modeles systeme
a différents niveaux d’abstraction

Génératio

Vue de D. Harel
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Model Driven Engineering

From software entities to System of System
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* A Model by intention and by concern [Fav06,Mull10,P1471]

« A set of models to abstract a system

Using models and Modelling languages
* What modelling?
« Concepts and relationships related to intention and concerns
*  When modelling?
* In the methodological steps
* Where modelling?
* Inthe process development activities

Modelling the used of the models = Identify the role of the models :
« Modelling the methods and processes, with BPMN, SPEM
« Modelling the relationships in the modelling space
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Achieving a continuity in the development process

B Software heterogeneous = Modeled it and applied
separation of concern

B Systems are naturally heterogeneous, complex, based on
several concerns, several levels of abstraction

B Retrieving several problematic
m Focusing on concepts and not on real artifacts
m Defining architecture (functional, logical, physical, etc...)
m Defining behaviors
e Intern: state machine, data flow, control flow

e External: interaction between entities

m Many others concerns like deployment, user needs,
requirements, integration scenario, etc...
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é‘?’a" Modelling and processes

phases de remontée du
cycle)

Creating a Continuity
In the process
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Early Validation
based on models
Validation at each
level of abstraction
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UML modelling by example

Defining a « generic » methodology

Thales R6 use case with the UML models
associated
B The application : An anti-air system
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Plusieurs modeles exécutables
B Modele d'analyse préliminaire
m Objectif : Définir le contexte ou I'environnement du Systéeme
B Modele d'analyse détaillée au niveau systeme

m Objectif : Modele fonctionnel avec les objets systemes qui portent les

fonctionnalités du systéme
B Modele d'architecture logique

m Objectif : Etablir I'architecture des entités logiques (composants)

organisant le systeme
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Modélisation Agile avec UML
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Le QUOT™?
- Use Case

o

>
c

Trace

Diag Séquence

i
|

Analyse ~ —
) 0o Sédence

Le comportement
Opérations
et Statecharts

-

° °

AQI
=

Diag Classe

La structure

Démo Rhapsody a suivre
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MOPCOM SoC/SoPC ANR project

1 requirement_analysis

1 aml_platform requirements

. MoPCoM =
2007-2010. ?
|L'req preq El'—am‘\:r\aualatjeq
3 abstraction levels: T““ = ma_lysi,
. amD umentation
B Abstract Modeling Level: = = =1
Explicitation on virtual machine Abstract Mofeling Level | exlltfom ceqirents
B Executing Modeling Level: B —
Performances analysis on abstract
machine j -
. . aml allocated eom documentation, topology _analysis,
B Detailed Modeling Level : Cycle | . r scheduabity_anelysis
accurate on detailed platform. Exection Molicing Level [ ' il platforn ceqirenent
eml platform
Lefinement e DML_plat_req
= .
Each level = a set of models. a1t
refinement
. BUSIHCSS mOdel aml allocated == G v cycleAccurate_analy sis,
model aasm documentation
B Platform model 1 - —$-e
B Allocation model Detailed Modeling Level
. \L \\/ ardware_coae,
B Analysis model @/ @< e o

Démo MDWorkbench a suivre
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MDA - Model Driven Architecture — Historic approach

B Platform Independent Modeling
- Model classification.
- Platform = service software layer.

B Classes of models
m PIM = Platform Independent Model
m PSM = Platform Specific Model

PSM/EJB Or EJB

PIM

Use of known profile

for mapping, CORBA
PSM/CORBA
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MDA pattern

B Revisited development cycle
- Y based
- PIM, PSM and PDM = Platform Description Model

Fusion Phi‘y
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MDA process

B PIM, PSM and PDM are relative = Role Notion

<
\>

=
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Model transforming linked to different types.

B Extension of the mapping notion to the transforming notion.
m Classification of the transformations.

PSM to PIM

PIM to PSM PSM to PSM

PIM to PIM




% Development Cycle
Setaane
[Analysis ] »[ Design ] »[ Code ]
4 vl
PIM |——{ PSM —
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Transformations and meta-model :

B |nthe scope of a meta-model
m Refactoring
m Refinement

B Inthe subset of a meta-model.
m Common parts to several meta-models.

B Between two different meta-models
m Generalization de N to N.
m From a formalism to an other
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Simple operations :

« Creation, Modification, Navigation, Suppression, Display
« Serialization

« Extension, Reduction

* Measures of elements

* Code Generation, Traceability

More general operations :

« Comparison

 Veawing

* Fusion

« Alighment

» Reversible operation = Tracks production
« Abstraction
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Projet MEDUSA 2011-2014 (Telecom Br, ENAC, Thales, Sodius, Ensta Br)
Modélisation pour la conception dIHM orienté usages.

O/bﬁ'ec‘rif : Guider la conception des THMs du niveau systeme jusqu'a la
réalisation

Human

Interface
Machine
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|
| Processus métier |- — | - k——!——; :
— |
| [E=C00nDs] Yy i HP L e ;
Décomposition Décomposition .
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[ ¥ ergonomiques sur
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FIGURE 59. ACTIVITES DE SPECIFICATION ORGANISATIONNNELLE ET INTERACTIONNELLE DES
BESOINS DE LA METHODE SYMPHONY ETENDUE [JURAS ET AL., 2006]
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FIGURE 60. ACTIVITE DE SPECIFICATION EXTERNE DE L'INTERACTION DE LA METHODE

Methodologie Symphonie pour I[HM
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SYMPHONY ETENDUE [JURAS ET AL., 20061

Process activities

B Platform Metamodels (in
Y) are based on Domain
Concepts (IHM)

From standard like
UsxML (Concrete User
Interface Metamodel)

Process rupture
between models and
recommendation reports
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Process activity and metamodel identification

B Platform Metamodels (in Y) are based on Domain
Concepts (IHM)

B Sub-set of standard metamodel like UsxML
B Dedicated metamodels to target dedicated concern
B Several abstract levels in metamodels

Process activity (Role) and metamodel constraints
B Methodological constraints on metamodels

B Properties included in the metamodels

B Easier to obtain metrics on used concepts
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IHM and Modelling Process

- MR Models

- - Domain Task Models -

formal Concrete rrndel.

Proto Smok

=
=
-

Communication Act

Conceptual Grouping

I

Proto

CUl
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ng
+Estring
startDate : EString

Modele de tache

one available track

J = name : Estring
© speed : EFloatObject
= direction : EFloatbject [

no more track

=g 0.0
# % A @ Q

3

= 4 I ——»  strttrack 2
H ORpimage G riimage ||| lsarimage | - menages § Positon Jaesificath
Tength - EFloatObject = name - Esiring targets e classification
- & latitude : EFloatObject o select next track to.
classify

one selected track

enhance tactical

= 0.+ performs  longtude : EFloatObject i
perdorms o defimitedy © alttude : EFloatObject E 7
ey T
: o . ol =00 classiy track aton
A B 1
attachedto 7o "—] resents
= Hios I
= ‘ e ’ / \
. 0.1 fsCurrentTrack = length : EFloatobject / h
o rame:eswing  fo | N i N
= durection : EFloatObject . i ™
N, ~
N, ! ™

H TrackClassification

"= Goatmembershp : Boatmembership . AN vl
= boatType : BoatType . /
s Informations Systeme
[E SensorConfigur —

Lo et
| by
4" E's'ens'o-v'n":
Génération semi —automatique

\AUI
-

C U I CUI congue a partir de I’AUI qui est une spécification
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=| Position
= name : EString
& latitude : EFloatObject
< longitude : EFloatObject
& alttude : EFloatObject

AT : < : i - o 7S
Y 0.1 &k represents | = length : EFloatObject
' N - | © name:EString =
o1 describedsy k | = darection : EFloatObject

s

B TrackSelectio e : 1
H TrackClassification
= boatMembershp : BoatMembership

= boatType : BoatType s
Gool = boatCategory : BoatCategory

| oribguas b 4 I EMmgeracﬁmdl

satistiedBy )

BoatClassfficatio

[ SensorTD
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Contexte : Metamodelisation et IHS

« Indépendamment et apres l'analyse systeme
« Systéemes réactif

« Aspect ontologique du domaine mais avec une
finalité langage de modélisation

Besoins AUT
Analyse du modele AUT
Modele structurel

Chercher a identifier le controle associé a 'THS
- Indépendant des modalités
- Notion d'activation/desactivation

Flux d'informations et controle
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Metamodele AUI

 Une préoccupation formalisée (lien systeme - CUT)

« Un aspect ontologique du domaine avec un
comportement local

 Spécification du controle des composants
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H ElementaryAliComponent HsES H informationFion
T ﬁ‘ ? (I
H user2user H system2User H User2system
H AliComponent 0.
% cortains
E ElementaryAlUiComponent E GroupALY Component
D“*
ConceptualSpace

E System2lser




Information Flow

Bretagne

H informationFlow

H servicecall H ServiceMotify
O name  EString

E CommunicationAci

H informationFlow

H communicationAci . expressesd PropositionnalContent
1

A

1.!5!}ESCIibEd by
H rRM

H Assert H order H Ask

H asknH H askif
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Modele conceptuel de données au niveau systeme

Modele cognitif opérateur avec une représentation mentale de |la
situation

* aspect conceptuel
e aspect dynamique

Modele conceptuel de données de I'lHM

* Cycle de vie

* Représentation : visuelle graphique, textuelle, sonore, ... modale
* Codage/numérisation pour stockage sur un support, transmission
* Nature : discrete, continue, globale, structurée vs élémentaire




Tactical Situation

PisteCourante

Zone

Liste de Pistes

track classification

FLIRimagery

Classification

FLIR camera

PisteCourante

Configuration

Decorated FLIR image

track classification

PisteCourante

DRP
Boat FLIR image
FLIR video
DRP Radar image
RADARImagery
Length
PisteCourante TD

RADAR mode

RADAR

DRP

Radar image




Expérimentation du langage AUI
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‘ Input human side:

\ Output humanside:

Identification du controle AUI

4

Assert( Rggar, on) . .
L Expérimentation :
* 1 groupement
o~ ~ « composants élémentaires User2System
™% Radar,on « composants élementaires System2User
Order (Radar, off) Assert( Radar, offf
=~ ! Radar, off
Radar(Radar, off)\ ~N\
A ‘Z

Controle du Dialogue
avec le Systeme
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RadarControl
FLIRimage

h\ssert( Cur, entTracgrder(F R camera, configuration)

Assert( Ragdar, on)
Order (Radar, on)
Order(FLIR cargera, TD )
spatch ( CurrentTrack)
setCamera(TD)

~
Radar(on) =~ o Order(FLIR camera, snapsShot)

Radar, on

Order (Radar, off) Assert( Radar, offf

& FLIR video Get FLIR image
- Radar, off
>

—
Radar(Radar, off)~ =~ Boat FLIR
image




Décomposition en composants élémentaires

Ubdate(Zone — TWS)

STA
ST ractical situation FLIRimage Classification
Assert( aTrack, isCurrentTrack) hssert( CugrentTrackjrder(FIJR camera, configuration) Order (Decorated FLIR image, CurrentTrack)
Assert( TrackList)

Set (PisteCourante)

Update(TrackList)

Assert.Classification( aTrack, TrackClassification)

SetClassification ( aTrack, TrackClassification)

Order(FLIR cargera, TD)

spatch ( CurrentTrack)
setCamera(TD)

Order(FLIR camera, snapShot)

FLIR video Ge* FLIR image

SetCamera( c@nfiguration)

urrentTrack( DecoratedFLIRimage)

Order( unePiste, TrackClassification)

ﬁ i SetClassification ( aTrack, TrackClas

Boat FLIR
image
Boat FLIR DRP Radar i
image Digpatch(CurrentTrack) adarimage
RADARiImage

Order(RADAR, modeRadar)

As

%

rt( CurrentTrack)

Order( RADAR, Radarlmage)

setRADAR(modeRadar)

Order( RADAR, DRP
PBispatch(CurrentTrack)
Get RADAR image

DRP

LGet RADAR image
/' Radar image

ifi
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« Un metamodele existe pour I'AUI
« Aspect ontologique fort
« Aspect structurel sur des regroupements ou composants

« Reéceptacle possible de transformation de modele
possible

« Exécution toujours possible mais quelle est sens de
cette exécution ?




Metamodel, Syntax, Operationnal
Semantics for Modeling Language
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Language Definition

DTN - IDM
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Sirius Eclipse Project
Initiate by Obeo and Thales

DTN - IDM
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Sirius and Graphical syntax

Metamodel of System Engineering language

opers

“ RequirementType < FlowType # ValidationStatus 2 PortType
= service - data =) = input —
= contrainte = control =N B SetoolModel - output
= name : EString
[0.*] reqMs
? [0..*] phyCs
[0.%] logCs
[0..4] allogation_rf
; {O-4-fom {0=Hflows
] RequirementModel 10.4] flows
= id : Elnt
= priority : Elnt % FunctionMod
= description : EString [1..1] flowSource | (0.
validation : = id: Elnt
ValidationStatus = N
= source : EString [1..1] flowTarget
= version : EDate T
= level : Elnt [0}.*] subReduirenjent [ ]
o YEe BequlrementType £ DataFlow £ ControlFlow
= service [1..1] flow - "
= data : EString = guard : EString
4.4 = type : FlowType = data = description : EString
n-11r . = type : FlowType = control
[0..1] supefRequirement E FlowPort
[0.#] flo = id : Elnt
- = type : PortType = input
El Allocation_RF H FunctionBlock - = name: EString =
oid: Operator
= Constraint : EString id: Elr\t . : 2
1.11 = description : EString [0.*] opers
= level : EInt

= name : EString
= NuminFlow : EInt = 0

= NumOutFlow : EInt = 0

[0..*] subFunctip

[0..1] superFunction

=

H Op_and

| [ o |

£ Op_not

& op_kill

= id:ID = OP_AND
= sign : EString = &

= id:ID = OP_OR
= sign : EString = |

=id:ID = OP_NOT
= sign : EString = !

= id:ID = OP_KILL
= sign : EString = KILL

H Log
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+& Sirius Specification Editor
4 [f) platform:/resource/org.eclipsesirius.sample.setooling.design/description/setooling.odesign
4 & setooling
4 +& SetoolModel L. .
+ & SetoolModel Diagram Sirius Odesign model
+ Validation RequirementValidation
4 1) Default
4 & Section Tools

#Z Direct Edit Label editDescription ThlS mOdeI deflnes the mapplng

& Direct Edit Label editRealizationConstraint

N AR between the metamodel and the

4 ] RequirementNode .
[© Elipse light biue graphics elements
4 . IncludeEdge
. /" Edge Style solid
4 & Section
4 [ Node Creation createRequirement
%51 Node Creation Variable container
¥ Container View Variable containerView
4« P Begin
J Change Context var:container
« \{ Edge Creation setinclude
¥ Source Edge Creation Variable source
¥si Target Edge Creation Variable target
s Source Edge View Creation Variabie sourceView

5 Target Edge View Creation Variable targetView [ Properties & d! Problems
P> Begin © Ellipse light blue
4. Reconnect Edge reconnectinculde T
X Delete Element unsetinclude General Label Size: 8
Function — - —
Label Label Format: @ [JBold [italic [] Underline [] Strike through
Color
Label Alignment: @ O Left @ Center O Right
Show lcon: O
Label Expression: @ aqgl’Req'+selfid+" '+self.description
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* runtime-New, _configuration - Sirius - platform:/resource/setooli ple/rep i ird/! SetoelModel Diagram - Obeo Designer Community = o X
£|Ie Edit Diagram Navigate Search Project Run Window ue!p
BrvilRigvO~QriFrifvidvo Orvay Quick Access|: 13 | 40
% Model Explorer = % 77 O personsdiagram i servicesjava & Mysetooling ) setocling.odesign | & new SetooliModel Disgram % & Structure of F4 [ new Validation RF : =it
[type filter text ReBiv|S[Drwvme| @6 ajioon v|mE & Palette !
v 4+ Setool Model "
= new Validation_RF ReqS: On peut &
utiiser loT

4 new SetoolModel Diagram

“ createRequirement
E new Requirement table

Nsetinclude
Thmmnans Medel ¥ createFunction
+ Requirement Model 2
+ Requirement Model 2 # createAnd
+ Requirement Model 4 ¥ createOr

4+ Requirement Model 5
+ Requirement Model 6

4 createNot

# createKill
4 Requirement Model 7 Yot
» 4 Function Block F1
+
+ Function Block F2 setDataflow

¥ setControlflow
N setinclude_Fun

+ Function Block F3
+ ¥ Function Block F4

+ Function Block F5

4+ Op and OP_AND

+ Allocation RF

+ Allocation RF FS.Tralter les ’mh =

+ Allocation RF v nformations i
< > .
2% Outline 22

= e
@-@

é/ﬂl T Properties & nterpreter . Problems
- = =

s Gt =
» Setool Model
Main ~ Properties
semantic | name: @
Rulers & Grid |
Appearance |

The resulting modeling tool : System Engineering Tool
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Sirius and Graphical syntax

Sirius Tooling :

Mapping between the metamodel and graphical forms
The Mapping is a Odesign model (based on Ecore model)
The graphical forms are defined by an Ecore model

Sirius interpreter interprets the mapping model to create the
modeling tool




éﬁ‘:j Generic Modelling Framework
N

"~ ENSTA

Bretagne

(1) DTN -IDM



é‘;’ Exemple Rhapsody

ENSTA

Bretagne

B D Harel, statecharts creator
m Rhapsody tool
m Close to UML standard.
m Concurrency model = Active Objects
H

Communication - Messages Queue FIFO
e Asynchrous Events - macro obj->GEN(evt) - paramters.

e Synchronous Messages - high priority on asynchronous msg
e Method calls

m Concurrence Model

e Evt dispatched fowards receiver object
e RTC Consumption.
e Macro IS_IN( etat ) for AND-State.

m Time with femporal evt
e Temporal Evt queued in the FIFO.
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B Model of the active objects in Rhapsody

Java::lang::Runnable
=
Z‘L RiJEventDispatcher
RilActive 1 pventGueus:RiJEveniGuey " RiJEvent
eventlList

o

destination | 1

RiJEventConsurmne
RiJThread itsRiJThread O

| T

T RiJReactive

FidMainThread
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B Model of states relative to statecharts implementation

com::ibrm::rational: rhapsody: oxf:RiJEven

AN
parent | 1
NitsActiveState
RilState activeSubState
1
FiJAndStat FilLeafState HidOrstate
AN
2 * . .o 1
- Ridlmplicit=tate itslmplicitState
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B Timed event in the Rhapsody execution model.

FidBEvent

74

HidTimedEvent

1
dispatche

RiJEventDispatcher

1 sinterfaces
timerRidTimer

-

FidTirmerListener

C}_
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B Timed event manager in the Rhapsody execution model.

carn::ibm:rational: rhapsody:oxf: services:  RidTime

(e

1‘5 carn::ibm::rational: rhapsody: axf: RiJEvent
RidTimeouthanager ‘%
’ RiJTimeout

unpostedTimeouts
1 wlnterfaces *
timerRidTimer

postedTimeouts

1
timeouthanager
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% Sujet de Controle Continu
ENSTA .,

reeone @ Générateur de code SDL

m Mise en application d'une démarche de metamodélisation et
de production de I'outillage associé

m Travail a rendre le 11 Décembre par mail
o Joel.champeau@ensta-bretagne.fr
e Alain.plantec@univ-brest.fr

m Générateur du code source SDL a partir d'une instance XML

ou Json

e XML ou Json favorise la réutilisation et |'interopérabilité
o Applicabilité a tout langage dédié

e Application du pattern Visiteur
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% Sujet de Contréle Continu
BENSTA
9" M Le langage SDL

m Langage du domaine des télécommunications pour la
spécification des protocoles

e De laregle a forme (années 80) aux outils informatiques actuels
(Pragmadeyv, eftc...)

m Standard de I'TTU
e Modeles de protocoles
o Description structurelle des systemes

o Description comportementale des systemes
« Machine a états
« Communication asynchrone

e Une syntaxe graphique et textuelle
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system convert 1(1)
S t
<) —— [
c_in c_out
signal s,t;h‘
block B 11
cnl 11 |
B rin rout
process P “ 1(1
D) >
2

C_out

Le langage SDL

system convert;
sighal st;

channel c_out nodelay from B to env with t;
endchannel c_in;

channel c_in nodelay from env to B with s;
endchannelc_out;

block B referenced;
endsystem convert;
block B;
channel rin nodelay from env to P with s;

endchannel rin;

channel rout nodelay from P to env with t;
endchannel rout;

process P referenced;

connect c_out and rout;
connect c_in and rin;

endblock B;

process P;
start;
nextstate idle;

state idle;
input s;
output t;
nextstate idle;

endstate idle;

endprocess P;
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Description de
SDL

proces P 11
e

) Ss

La chaine de génération de code SDL

Confopme a

<processus
name=« P »
=etat ...
=gtat ...
<processus=

# Description directe

Meta-modele

Meta-modele

en Java en ecore
L2 K
'BDr_"IfDrme.é
Graphe
d'objets

Spécification SDL en XML

Modéle interne

Process P ;
State ..
State ..
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La chaine de génération de code SDL

Bretagne Travail demandé :

Faire une recherche documentaire du langage SDL
Dans un premier temps, nous pouvons retenir uniqguement le niveau
System et le niveau Process avec son comportement interne pour la
communication (état, transition avec reception et expedition de
signaux)
« En fonction de votre avancée, vous pourrez augmenter la
description du langage. Soyez agiles, faites plusieurs itérations !!
Faire en parallele :
« Faire le format XML pour une instance du langage
« Faire le modele Ecore comme spécification
 Utilisation Eclipse
« Création d'un projet Eclipse Modeling Framework — Ecore
Model
Ecrire le code Java du metamodele
Faire le parser XML ou Json
« Voir documentation d’Alain Plantec
Faire l'instanciation des classes Java du metamodele a partir du
parcours de I'arbre DOM
Faire le générateur de code SDL (format textuel) a I'aide d’un visiteur

«—voirtecours d' Atainpourte Visiteur———



