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Thales: Company Profile

Collective intelligence
for a safer world

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

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)

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

Employees <
(workforce under management 2
at 31 Dec. 2012) Float %

Global presence N S of which ;

Sl employees 3% 5

countries =0 :

Dassault 5

Research and development Aviation
billion euros B
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5 Thales : Markets we serve

Dual markets
Military & Civil

GROUND
AEROSPACE SPACE TRANSPORTATION \ DEFENCE SECURITY
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Thales : A Wide Specirum of Complex Systems

Payloads Air Traffic Management Sonars Security for interbank
for telecom satellites transactions
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Description of System Architecture

=
' - Complete system description R
: l
| C e . : !
3 System description; Co-engineering |
Implementation of the P o o
) . . i Coupled . o
ISO/IEC 42010 Std o « Core Viewpoints » | Viewpoints | Decoupled Viewpoints ,
Iy .l b V'ﬂ rl
I : 1
:/ MBE Workbench O\ |
I I I
| ! 1 1
: ! : :
I 1 ] ]
: Abstraction Level 1 ] 1 : T W\ :
E [ viewpoint E R y Bridge Engineering :
: [ Abstra\;io:l;velz ] : : k / E
: viewpoint : 1 i
Upstream ; L ! G : ( ) |
Engineering Transition bridge Abstraction Level 3 ] 1| safetyvp | Bridge = g gty Engineering :
Workbench H | viewpoint % ) ; :
: o : : J [
1 [ Abstraction Level 4 J : . !
: viewpoint || Cost VP (e.g. UML, DSLs, etc.)
| Abstract;:n Lev/el 5 i f Downstream
! ( i J - Transition bridge Engineering
: : Workbench
I 1
I 1

\"\ 7

( MBE Runtime Environment

%
)

MBE: Model-Based Engineering
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Instantiation of MBE Workbenches with Kitalpha

MBE Workbench

— ProducesT™  —| Runs

examples

GX Kitalpha
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Maturity Levels of Viewpoint Development

Development

Aspects
Data model E:
Lo il e Manual = Expertise of multiple tools 0
_ = Costly development (duration, errors...) -
pisgrams DEUEERIE | Unsystematic

Validation rules

T formation rules Generators 1B Prod_uctlwty and quqllty improvement
= Not integrated solution

Semantic browser ?%
Connectors * 55
—— = Abstraction of technical details g

= Integrated solution

Continuous = Larger adoption
integration =8
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Kitalpha: Development and Execution Environments

Development Execution

Architecture Framework Development

Packaging
N

Description Generation

AF DSL ::> AF Generation ::>

Architecture Framework

Complete system description

Viewpoint Development

Description Generation Customization j
. i Viewpoint :> Additional |
v tDSL :> .
et Generation Development MBE workbench
< -‘*
-
Packaging gll @ M &_2
Metamodels  User Interface Diagram Tools
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12 Focus on Kitalpha Viewpoint DSL

Abstract Syntax Concrete Syntax

edition edition

m Text file generation m

reverse /_W
0emf4’!z- Text
-.— T

ecore model Viewpoint Model extual viewpoint description
[viewpoint].vpdesc ~ Text file generation [viewpoint].*.vptext
(automatic, manual)

generation

©emf - &)

ecore model & APl Diagram User interface Tools

Development

packaging

Deployable viewpoint

linstallation

Deployed viewpoint
i
-7
Data Representation Services
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Kitalpha Viewpoint DSL: Example
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@ S ComponentSampleFramework
2 5=
B
= 0 inherits
L 0
oo
<P ComponentSampleAF ComponentSample
PR\
uses “~~._ uses
ComponentSample ComponentSample ComponentSample
e QualityAssessment Performance Safety
.o A
a :
c |
Q :
X 1 uses
Lu :
ComponentSample

SafetyPattern
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Kitalpha Viewpoint DSL: Example

Data

Data QualityAssessment.data (
Class QualityAssessment (
description: "Quality Assessment®

1con: "QualityAssessment.gif”
extends fa. on, la.L pa.Physical v
Annotatien "http://wwww.thalesgroup.com/mde/documencation” {

key: summary value: "This is the Quality Assessment Class”
)
Attributes:
maturitylevel type ecore.EString
£ L type ecore values ("Not Assessed” , Low , Nediuwn , High )
assessed type ecore.EBoolean
Associations:
basedOn refers [0,%] Qualitykssessmenc
context refers [0,%] external melodycore.NamedElement
measures contains [0,4] QualityNeasure

Development

)
Clase QualityMeasure {
icon: "QualityMeasure.git”
Attributes:

[ ] criterion type ecore.EString
a K I neasurevalus type ecore.Elnt
)
I a p a l

User interfaces

Qualityissessment.ui {
UL Qualityl t_Qualityl {
label: "Quality Assessmentc”
Container Qualityhssessment Qualityhssessment Section {
Container Qualityh nt_Qualityl _AttributeGroup {
label: "Quality Akssesswent Attributes”

Viewpoint Cualitylssessment {

TLame - erual ityﬂssessment rr Field maturitylevelField label: "HMaturity Level” type text ,
Field confidencelevelField label: "Confidence Level" type r:
Dat_a Qual it-?ASSESSmEnt- . data Field assessecdField label: Assessed type checkbox , mapped-1

¥

Container Quality, nt_Qualityl _AssociationGroup |
label: "Quality Assessment Associations”
Field basedOniAssociation label: "Based On" type multipleChoi
Field contextissociation label: Context type multipleChoicel
Field measuresiAssociation label: Neasures type multipleChoic

ULl Qualityissessmwent.ul
Diagrams Qualitvyissesswent.diagramm
Services Qualityissessment.services
Build Qualitvyiszessment.build

Configuration Qualityissesswenk.cont

\ 4
reserved.

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

¥

UI Quality t_Qualit re {
} label: "Quality Assessment”
Container Quality. _Qualit e_SJSection {

Container QualityAssessment_QualityMeasure_AttributeGroup {

Services

— Diagrams
Rule RuleOne type Java S o
Rule RuleTwo type Java i -~ -

) .

Services QualityAssessment.services {

Service MyService orchestrates RuleOne , RuleTwo

ssion of Thales.© THALES 2014 — All rig

¥

Generation|configuration

Configuration Qualityissessment.conf { . . .
target Helody Advance Continuous integration
project com.thalesgroup.mde.vp.qualityassessment R

Build QualityAssesswent.build {

nsuri "http://wvuww.thalesgroup.com/nde/Qualityissessment”
y target-platform: "D:/melody/eclipse"

repository: svn+ssh:ff "svn.thalesforge.corp.thales/svnroot/"
features: com.thalesgroup.wde.vp.Qualitylssessment., feature
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Kitalpha Viewpoint DSL: Example

Development

| | aAbstractComponent |

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

i mport external "http://wwmv pol arsys. org/ kit al pha/ Conponent Sanpl e"
Dat a Conponent Sanpl eQual i t yAssessnent . data { :
Class QualityAssessnent { |E Quallty.ﬁ.ssessment|
description: "Quality Assessnent"
icon: "QualityAssessnent. png"
ext ends Conponent Sanpl e. Abst r act Conmponent
super d ass external Conponent Sanpl e. Conponent El enent
Attributes: . 3
maturitylLevel type ecore.EString EXtenSIO” §
confi dencelLevel type ecore. Eenunerat or §
val ues ( "Not Assessed” , Low , Medi s
assessed type ecore. EBool ean 2 confidencelevel _Tvpe g
Associ ati ons: . N AERE »—5}
basedOn refers [0,*] QualityAssessment e i
context refers [0,*] external Conponent Sanp B é
nmeasures contains [0, * al ityMeasure i iz
} [ b ’ —El [0..%] cu:untext‘h ! f..'aﬂy.:-::ﬁﬁufﬁh{ﬁe@ io
Cl ass QualityMeasure { e BTG g
Icon: "QualityMeasure. png” description | EString E’
super Cl ass external Conponent Sanpl e. Conponent E A - ]
Attributes: [0..*] basedOn P2
criterion type ecore.EString
measur eVal ue type ecore. El nt
) } H QualityAssessment L [0..*] measures [ E QualityMeasure
= maturityLevel : EString = criterion ;: EString
= confidencelevel : confidencelevel_Type = Mot Assessed = messurevalue Elt =01 ;S
= azsessed | EBoolean = falze %
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Kitalpha Viewpoint DSL: Example

Complete system dexcription

Siatem description Co-engincering

Deployed viewpoint
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Homogeneity of DSL-
based Workbenches

Productivity and
Quality

Aggregation and
Extensibility of
Grammars

G Kitalpha

Textual DSL for
Graphical DSL

Adoption of viewpoint-
based development

TRN : 0001-0008969542 rev 001 -17/03/2014
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Lessons Learned

Achievement of the
Concrete Syntax

Separation of
Description by Aspects

Tool-Independence of
DSLs
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19 Productivity and Quality

1=l i1[e||\VAl Use of DSLs and generators

For a basic viewpoint @
1A Tl g S8 = Manually: 8-10 days

Duration = With Viewpoint DSL: 5-8 hours
For a draft viewpoint: 10 minutes

Benefit from experience of a central team @
= Definition of common foundations
= Accurate knowledge of technologies and tools

Exprience . :
P = Correction and evolution

sharing

Network of expertise with Kitalpha users (needs,
feedbacks, assistance, practices...)
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Homogeneity of DSL-based Workbenches

@
== Capella
and other workbenches / DSL(M)s
e Tool infrastructure -
Capitalization ,
Practices
€ | for development jE
MBE Workbench 1 and execution of MBE Workbench and its 38
w viewpoints. 5;
)ET Sirius Core Technology Kit |- le logy Level with components =
J for engnneenng needs not provided by £
) Uses [ __ Eclipse. = i:j

witho

{ ( Eclipse Components } E
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21 Achievement of Concrete Syntax

rty

>
)
Q
©
0
©

Expectations ) WEIITE, Slufpie

= Highlighting, completion

of Textual DSL ghiignting, comp
= Validation

Features :

= Smart assistance

= Time-consuming to achieve @
= As the entry point, risk of rejection of
the tool when expectations are not met

ed, adapted, published, translated ir
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Aggregation and Extensibility of Grammars

Abstract
Syntax

Textual
Concrete
Syntax
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Dynamic extensibility of the grammar

Reflexivity: same technique than extensibility at the

viewpoint data level

With xText:

= Dynamic extensibility for templates, commands,

assistance

= But aggregation of the textual concrete syntax
Issue of dynamic extensibility of grammar with

compiled DSLs

How to integrate a new
development aspect?

rty
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Monolithic
[past]
Motivation )

Improvement &
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Separation of Description by Aspects

Separation by aspects
[Now]

Scalability when long and complex viewpoint

descriptions

Decoupling
Promotion of grammar extensibility

Ability to reuse pieces of description between viewpoints
Mapping of a grammar aspect on a viewpoint

development aspect

Integration and coherence of multiple development

aspects

Development

Aspects
Data model
User Interfaces >
I
Diagrams B
m ]
Q
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©
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24 Adoption of viewpoint-based development
With focus on DSL

44 - n * % * .i, A
‘E’_ - A 1
] oo ?** "Ik B
ISO/IEC 42010 Std Kitalpha Team Viewpoint Development Team End Users
< Value chain >

Tooling

Organization
of the
Kitalpha
Team

Architecture

and Design
(vp development
team)
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Requirement of specific DSL editors, generators, services
Adoption of textual editors by the developments teams; no
demand of graphical editors

On interface: one person for requirements and validation
Presentation level: one person specialized for the
development of the concrete syntax

Logical level: one person specialized for the development
of the abstract syntax and generators

Agreement needed between those three persons

Decoupling a workbench by viewpoints

Need of clear viewpoint architecture

Development based on the generated artefacts from the
descriptions with DSLs (= backbone)

Adoption of the viewpoints by the end users

THALES



25 Textual DSL for Graphical DSL

arty

GLKitalpha = 7 Sirius —

_Textual DSL_fo_r Generation Edition of odesign files Execution Edition of diagrams
diagram description g

losed to any third pa

i

=}
%}
S

wi

any material form in

N = Integration and coherence of diagram description with -
Motivation : .
other aspects described by textual editors

= The real improvement is to generate textual diagram

descriptions from the data description and with diagram -

Improvement o
description templates / patterns

= This will be a future work
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Observation
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Tool-Independence of DSLs

The textual diagram description is close to Sirius

The textual data description is mapped to an (EMF)
ecore model, but could be mapped into a UML profile
The textual description for continuous integration
remains at high level of description because it uses an
intermediary model down to generation of the final
scripts

4\
Difficulty to target a tool and being tool-independent 0
Alternative when a DSL becomes too dependent and
limited: creating an alternate and more generic DSL

THALES
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Conclusion
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Conclusion

An environment to develop and execute DSL(M)s and MBE
(6 4G~ workbenches with viewpoints for description of system
architecture in system, software and hardware engineering

y iawcndl form in whole or i paic nur wistivseu w any unu pa

erved.

Integrated and pure DSL environment — DSL for accurate,
safe, and fast development of viewpoints

of Thales.© THALES 2014 — All rights res
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% Open source solution in PolarSys
PoLArSYs
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Theenk You!

https://www.polarsys.org/projects/polarsys.kitalpha
https://polarsys.org/wiki/Kitalpha
benoit.langlois@thalesgroup.com

#LangloisBenoit
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