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Thales: Company Profile

Collective intelligence
for a safer world

i - A balanced revenue structure
Whenever critical decisions need to be made,

Thales has a role to play. Defence
In all its markets — aerospace, space, ground 55%
transportation, defence and security —

Thales solutions help customers to make the right
decisions at the right time and act accordingly. .
Revenues in 2012

World-class technology, the combined expertise of

65,000 employees and operations billion euros
in 56 countries have made Thales a key player in

keeping the public safe and secure, guarding vital

infrastructure and protecting the national security

interests of countries around the globe. Shareholders
(at 31 May 2013)

(approx. 20% of revenues)
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Thales : Markets we serve

Dual markets
Military & Civil
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Thales : A Wide Specirum of Complex Systems

Payloads Air Traffic Management Sonars Security for interbank
for telecom satellites transactions

ed

In-flight entertainment Military tactical
and connectivity radiocommunications

billion
in revenues

1 of Thales.© THALES 2014 — All ri

Avionics Civil satellites Surface radars
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Need for an Engineering Transformation

= Systems are more complex
Market = Scope changes (from equipments to integrated systems)
= Do more... cheaper and faster

= Objectives

= Better quality of the systems: Integration,
seamlessness, coherency, traceability
Early validation
Better productivity of engineering activities
Collaborative engineering
Best practice & know-how capitalization

N4 ==cCapella

ARCADIA

Model-Based

Systems
Engineering
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9 Arcadia : MBSE Scalable and Adaptable Method
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Arcadia : MBSE Scalable and Adaptable Method
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Arcadia : MBSE Scalable and Adaptable Method

How to improve quality, productivity, agility and NS
flexibility of overall engineering? aV=/

ARCADIA -

= Eco-system wide collaboration LY L oerations| 1
= A single architecture reference /\ perational <

. ComPIEX":y mastering Functional é
= Multi-level engineering

= Separation of concerns
Logical ;

Physical O
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Arcadia : MBSE Scalable and Adaptable Method

How to improve quality, productivity, agility and 7/
flexibility of overall engineering? /4
ARCADIA
= Eco-system wide collaboration
= A single architecture reference
= Complexity mastering ViewPoints -
= Multi-level engineering EtC-d "
= Separation of concerns o e
Human Factors 2y
. . Performance E; ;E?
= Early validation Security 2
= Integrated specialty engineering Safety
= Trade-off analysis
= Short decision loop
Evaluation Rules % %
Solution 4 Q
Architecture -
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Arcadia : MBSE Scalable and Adaptable Method

rty

How to improve quality, productivity, agility and
flexibility of overall engineering?
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Capella : A DSL++ Supporting the Arcadia Method
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Capella : The Ecosystem Big Picture
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Capella Operational Deployment within Thales

Critical Information Systems

Embedded Systems

TRN : 0001-0008969542

Users worldwide
Ground Exploitation Systems

Command & Control (air, sea, railways...)
Large secured Communication Networks...

Operational Projects
Satellite Control Networked Ground Stations

Combat Systems (Radar, Self Protection, Optronics...)
Mission Systems (Air, Sea, Ground)

Satellite Constellations

Avionics Suites

Computing Systems

Electrical Power Systems

Thermal Cooling Systems
Railways signalling Systems
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2004 - Advanced UML Profiling for Systems Engineering
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2004 - Advanced UML Profiling for Systems Engineering

EMF outside Java/ Eclipse ©
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Thales Choice for ARCADIA: a Graphical DSML

_____ GraphicaiDsvL (G )

= Tight fit with exact domain and
needs

= Short learning curve thanks to
familiar terms and concepts

= Complete freedom in expressivity
(language and representatlons

Grqphlc

Graphical DSML “ﬂ'

= Cost... until Sirius!

Profiling UML/SysML

-

= Usually well-accepted in Thales by
Software engineers, less by System
engineers

= Language complexity

= Limited capabilities regarding

dlasam customizations

h ge of a UML tool
f concepts is

Profiling UML/SysML

= Easier interoperability with
standards

L Wldely understood (or misunderstood)
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Thales previous
experiences with
UML Profiling

Need for
graphical DSMLs

Separation
workbench /
business concerns
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From a Specific Need to Sirius

Poor adoption by system engineers @
Meta-models constrained by UML concepts
Representations constrained by existing UML diagrams

Freedom both in language and representation
Heavier and more technical (GMF) developments
Originally 2 or 3 foreseen modeling workbenches

Generic infrastructure for model management

and representations

Focus on business added-value L3
Capitalisation Q
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What is Sirius?

Provides the to define, test, and distribute
(diagram, table and tree editors)

on top of the Eclipse platform,

Provides the associated

2 Sirius
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What is Sirius?

Runtime

& .
v «= Planning < Technology
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Mew talk
w [7] Default
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> @& Section Tools Egit Rocks <
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> 3y Talk To track New talk New talk
v [l Track Container
Introducin
> |1 Track sub nodes g Sirius
O Gradient white to light_gray

New talk

#) platform:/resourceforg.eclipsecon.conferer « Vo ‘

W -m conference Introducing Sirius
> H Conference ‘ ‘
> H Track
> H Talk

Now Open Source!
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Sirius: A Collaboration Thales / Obeo

E First Thales
. Obeo/Thales . Capella modelling E
. prototype to validate - workbench Mature product
: the concepts : g
Uiilioiio 2o FIRST CONSOLIDATION >

SEVETOPTNENT DEPLOYMENTS DEVLOPEMENTS %’;

E Specification First

: and development of : operational pilot

' Sirius foundations . projects, launch of

* Obeo Designer,

based on Sirius
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Sirius: Tiny Tutorial
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== Capella

ARCADIA

Capella
DSL
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Creation of a Modeling Workbench with Sirius

Business
Specific
Editors

Business Tooling

Model analysis tools

Model transformation tools

Model Lifecycle
Management

Diagram,

m Table and Tree
w Editors

SIRIUS RUNTIME WORKBENCH

Validation Rules

A

Capella Validation Rules

Representation DSL

Diagrams (Layers, Filters,
Conditional Styles),
Tables, Editors

Capella
Diagrams and Tables

Descriptions (30+)

4

SIRIUS SPECIFICATION WORKBENCH

OPEN
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How+

A comprehensive development environment
for enriching DSMLs
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Reminder: Multi-Viewpoint Analysis is the DNA of Arcadia

Specialty
engineering:
safety, perf, g
Safety security, ...

ha

Perform
Human rs
Secunity

/W@, Product Line,

nance
Facto
roduct

ed

Evalugn Rules 0 §§

S

Development and runtime environment tor
viewpoint-based modelling workbenches
ales bUs often need gevelop speciaity engineering viewpolints :A
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What is a viewpoint? — ISO Definition

&= |SO/IEC WD3 42010 (2010-06-08)
“An establishes a common
practice for creating, interpreting, analyzing and using

within a particular domain of
application or stakeholder community.”

d, adapted, published

Thales.© THALES 2014 — Al
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What is a viewpoint? — ISO Definition

= 150/IEC WD3 42010 (2010-06-08)

“An includes one or more
architecture views. Each architecture view (or simply, view) addresses
one or more of the system concerns held by the system'’s
stakeholders.

Each expresses the architecture of the
system-of-interest in accordance with an architecture viewpoint (or
simply, viewpoint). Each viewpoint frames one or more system
concerns. Each concern can be framed by one or more viewpoints.

Each view is governed by its viewpoint: the establishes
the conventions for constructing, interpreting and analyzing the view
to address concerns framed by that viewpoint. Viewpoint conventions
can include languages, notations, model kinds, design rules, and/or
modelling methods, analysis techniqgues and other operations on
views.”
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Viewpoint-Based Architecture Description of Complex Systems

Stakeholders

Viewpoints
Metamodels .
Rules
Representations
Tools r
Services
Architecture
Description

System of interest
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Kitalpha: Development and Execution Environments

arty

Development Execution

Architecture Framework Development
s Packagin .
Description Generation S :
AF DSL l:> AF Generation [:> s [ g
Architecture Framework % & %

Viewpoint Development m

Description Generation Customization f

Viewpoint DSL :> N CWpot :> Additional VleWpOInf-.bCISGd Ej

i Generation Development modelling '

— workbench

Packaging E] M Q} 4

Metamodels  User Interface Diagram Tools = %

GX Kitalpha
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Focus on Kitalpha Viewpoint DSL

edmon edition
Text file generation m ‘
reverse T ATy t
&cm f;»l(z. Tex T
ecore model Viewpoint Model extual viewpoint description
[viewpoint].vpdesc ~ Text file generation [viewpoint].*.vptext \]

(automatic, manual) N =] e

generation

Development

©Oemf 'y

ecore model & APl Diagram User interface T(;gls

TS

packaging

ts reserved

Deployable viewpoint
linstallation

)

Deployed viewpoint

i

Data  Representation Ser\nces
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Kitalpha Viewpoint DSL: Example

@ S ComponentSampleFramework
2 5=
0B
= 0 inherits
L 0n
oo
<P ComponentSampleAF K- > ComponentSample
P SN
uses _.--7 uses ~~._ USses
ComponentSample ComponentSample ComponentSample
QualityAssessment Performance Safety
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SafetyPattern
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Kitalpha Viewpoint DSL: Example

Data Qualityhssesswent.data (
Class Qualityhssessment {
description: "Quality Lssessmenc’
icon: "Qualityissessment.gif?
extends fa.ib Function, la.L pa.Physica
Annotation "http://wwrw.thalesgroup.com/mde/documentacion”
key: summary value: "This is the Quality Lssesswent Class”

Seni—==afy T T

)
Attributes:
maturitylevel type scors.EString
confidenceLevel type ecore.EEmmerator values [“Not issessed” , Low , Medium , High )
assessed type ecore.EBoolean
Associations:

Development

basedon refers [0,%] Qualitylssessment
context refers [0,*] external melodycore.NamedElement
messures contains [0,*] QualityNessure
)
Class QualityMeasure {
icon: "Qualitylieasure.gif"

e Rtrimtes:
criterion type score.EString
weasureValue type ecore.EInt
}
3

Qualitylssessment.ui {
UI Qualityhssessment_ Cualityhssessment {
label: "Quality Assesswent"
Container Qualitylssessment_Qualityissessment_Section {

= = s Container Cualityissessment_Qualitylissessment_AttributeGroup {
vlmulnt Quallt?ASSESSmEnt { label: "Quality Assessment Attributes"”
. i i .om i "
T ame : erual lt‘_i,FI-LSSESSI'nEIlt r F}eld maturityLevelField label: "Maturity Level" type text ,
Field confidencelevelField label: "Confidence Level™ type re
Data Qual it?ASSESSI’nEHt . data Field assessedField label: kssessed type checkbox , mapped-1

}

Container Qualitylssessment_Qualityissessment_AssociationGroup
label: "Quality Assessment Associations"
Field basedOnissociation label: "Based On" type multipleChoi
Field contextlAssociation label: Context type multipleChoicel
Field measuresissociation label: Measures type multipleChoic

ULl Qualitvhszsessment.ul
Diagrams OQualitvissesswent.diagrasin

v

Serrices QDualityhssessmwent.services

Build Qualitylissessmwent.build N <
. . . ' =
Configuration Qualitvyiszesswenk.cont UI Oualityhssessment QualityMeasurs { 29
} label: "Quality Assesswent" :j.: (%)
Container Qualityhssesswment_QualityMeasure_Section { :TE

Container Qualityissessment_QualityMeasure_AttributeGroup { 2 %

e - n . . ~E

S G

=0

o9

=

Qualityhssessment.rules { G

Rule RuleOne type Java B

Rule RuleTwo type Java n

¥
Services Qualityhssessment.services {
Service MyService orchestrates FuleOne , RuleTuwo)

ot to b
tten pe:

Configuration QualityAssesswent.conf {
target Melody Advance
project com.thalesgroup.wde.vp.gqualityassessment

nsuri "http://www.thalesgroup. con/mde/Jualityissessment " Build Qualityissesament.build {
' target-platform: "D:/melody/eclipse"

repository: swnt+ssh:ff "svn.thalesforge.corp.thales/svnroot/"

features: com.thalesgroup.mde.vp.Qualityhssessment. feature
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Kitalpha Viewpoint DSL: Example

©emf

ecore model

om [ AbstractComponent

ecore model A API Diagram  Userinterfsce  Tools

Development

import external "http://www.polarsys.org/kitalpha/ComponentSample"

Data ComponentSampleQualityAssessment.data { E Qualil:yAssessment

Class QualityAssessment {

description: "Quality Assessment"

icon: "QualityAssessment.png"

extends ComponentSample.AbstractComponent

superClass external ComponentSample.ComponentElement
Attributes:
maturityLevel type ecore.EString

Extension

confidencelevel type ecore.Eenumerator

wJnslated in any material form in whole or in part nor disclosed to any third party

without the prior written permission of Thales.© THALES 2014 — Al rights reserved

values ( "Not Assessed" , Low , Medi 4
assessed type ecore.EBoolean ¥ confidencelevel_Type ;
Associations: — Not_Assessed
basedOn refers [0,*] QualityAssessment SR
context refers [0,*] external ComponentSamp = Medium
measures contains [0,*] QualityMeasure - High

* A ’
(0.. ]context\ % ComponentSiemeld

}

Class QualityMeasure {

. ) name : EString
icon: "QualityMeasure.png" description - ESYing
superClass external ComponentSample.ComponentE K =

Attributes: [0..*] basedOn T
criterion type ecore.EString

measureValue type ecore.EInt

E Qualityassessment L [0..*] measures E QualityMeasure ]

= maturityLevel : EString = criterion : EString
= confidenceLevel : confidenceLevel_Type = Not Assessed = measureValue : Eint =0
= assessed | EBoolean = false

S—
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Kitalpha Viewpoint DSL: Example

Development

malityhssessmwent.ul
UL QualitylAssesswent Qualitylssessment |
label: "Duality Assessment™
Container Qualitylssessment Qualitylssessment Section {
Container Qualitylssesswent Qualitylssessment AttributeGroup |
lahel: "CQuality Lssesswent Attrilbutes”
Field maturitylLevelField labhel: "HMaturity Lewvel"”™ type text , mapped-to Qualityissessment.data.Oualityilssessment .l
Field confidencelLevelField label: "Confidence Lewvel"™ type radiohox , mapped-to Qualitylissessment.data.Qualityiss:
Field asssessedField label: Assessed type checkbox | mapped-to Qualitylissessment.data.Qualitylssessment.assessed
i
Container Qualitylssesswent Qualitylssessment AssociationGroup |
labhel: "Quality LAssesswent Associations™
Field basedOnbssociation labhel: "Based On" type multipleChoicelist |, mapped-to Qualitylissessmwent.data.Qualitylissa
Field contexthssociation label: Context type mmltipleChoicelist , mapped-to Qualityissesswment.data.ualityhssesal
Field measureslhssociation label: Measures type multipleChoicelist |, mapped-to Qualitylssessment.data.Qualityisse;

i
UI QualitylAssesswent QualityMeasure {
label: "Quality Assessment™
Container Qualityissesswent QualityMeasure Section {
Container Qualitylssessmwent QualityMeasure AttributeGroup |
lahel: "CQuality Measure Attributes™
Field criterionField labhel: Criterion type text , mapped-to Qualityissessment.data.CualityMeasure.criterion
Field measureValueField labhel: "Measure Value" type text , mapped-to Oualityissesswent.data.Cualityleasure.measu
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Kitalpha Viewpoint DSL: Example

Class FieldDewvice {

description: "Field Dewvice™

icon: "FieldDevice.gif™

extends pa.PhysicalComponent, cs.Physicallink, cs.PhysicalPorc
Annotation "http://wwuw.thalesgroup.com/mde/documwentation™ |

key: sumnary wralue: "Non-functional reguirement®

i

Attributes:

bandwidth type ecore.EInt
Annotation "http://wwuw.thalesgroup.com/mde/ docwmentation®™ {
key: note value: "Value in hps"

power type ecore.EInt
Annotation "http://wwwyw.thalesgroup.com/mde/documentation™ {

key: note value: "Valus in Watt” =3P Physical System
' = D=8 pL 1
() Fi i
weight tvpe ecore.EDoukle ¥ FieldDevice 1 L]

Annotation "http://wwuw.thalesgroup.
key: note value: "Walue in Eg"

§F] [Physical Compo

0P FieldDevice 1

This document is not to be reproduced, modified, adapted, published, translated in any material form in whole or in part nor disclosed to any third party

isFieldDevice type ecore.EEBoolean 3 Reliability 2 v P y <:\(
ance <

r Field Device S

§Flece i

- is a field device 2

§Flpcs , Description %] ‘ _ . §

7. [PAB] Physical System - Ph: NF Requirements Non Functional Requirements Attributes 9

& Physical Actors Reliability Bandwidth in bps : | 12440 £

= £} EPBS Architecture Eitendons E
(= Capabilities Power in Watt : 1200 2

= %8 £pBS Context : £

| §C1) [SystemCI] System Weight in Kg : c
= (= Representations per category §
" Common g

£
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HOW and HOW+

Viewpoint DSL is only one of multiple Kitalpha components. More information to

come on the Kitalpha project page

GX Kitalpha

Sirius is now part of Eclipse’s Modelling Distribution and is the foundation of

Ecore Tools 2.0. It is receiving a warm welcome from the Community
T Sirius
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Deployment Enabling Factors

Strong support from management (*)

part nor disclosed to any third party

d, translate

All rights res
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(*) Double-edged sword

s not to be reproduce

TRN : 0001-0008969542 rev 001 - 17/03/2014 OPEN
Thales Global Services / Template: 83150233-DOC-TGS-EN-002 l I A L



Deployment Enabling Factors

Strong involvment of end-users
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Deployment Enabling Factors

Tool maturity and added-value

Engineers spend hours in front

of the tool every day!

TRN : 0001-0008969542 rev 001 - 17/03/2014 OPEN T | l A
Thales Global Services / Template: 83150233-DOC-TGS-EN-002 . L



Deployment Enabling Factors: Ergonomics
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Deployment Enabling Factors: Capella Key Features

Brush diagram 5 Transition System ! f
layouts | Subsystem | g
Replicable Progress monitoring :
elements | & model review |
Automated contextual . (:: a e I I a HTML :
diagrams . — p | output »
Unsynchronized Batch ;:
diagrams ; g quickfixes
Fast Validation IncQuery ‘E
Linker i profiles . & Acceleo requests g5
Model i Semantic delete with i amE 1
Patterns i preview | £
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Deployment Enabling Factors

Methodological support

The tool is just a mean to implement the engineering approach

nor disclosed to any third party

rin part

The availability of the embedded methodological guidance has had

a direct impact on operational deployment

slated in any material form in whole o
erved.

Coaching

Initial training is not enough, ugly architectures with models are

of Thales.© THALES 2014 — All rights res

still possible!
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Coaching: Definition of modeling objectives and strategies,

stopping criteria, identification of achievable benefits, etc.
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Deployment Enabling Factors

Development of a MBSE community
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Thales MDE OSSing Phases & Roadmap

OSSing Capella

OSSing MDE technical

components & solutions

m

difffh;\erge:

Get OSSing
competence &

prepare
environment

© EGr

== Capella

« Built upon »

G Kitalpha

X (incl. T Sirius )

« Hosted by »

”

PoLARSYs

2010 2011 2012 2013 2014 2015 2016
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Large-Scale DS(M)L Deployment in Thales

J ) Thank you for
/ your attention!
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