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Résume

Le monde industriel reste fortement ancré dans une tradition documentaire en particulier lors de la phase amont
d’ingénierie des exigences. L’ingénierie dirigée par les modeles percole cependant de plus ne plus dans les
projets industriels en particulier dans le cadre de développement de systemes cyber physiques. Cette évolution
necessite de rester cohérent avec les flux documentaires existants lies aux methodes de conception et
processus de certification. Cet expose présentera quelques retours de projets R&D industriels combinant des
spécifications documentaires et des modeles systemes notamment en matiere d’élicitation de modele
d’exigences, de generation et synchronisation de documents et de gestion de variabilite, en particulier sur un cas
de processus incremental de recertification
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(Une) définition de Systeme Cyber Physique (CPS)

« Les CPS sont des systemes formeés d’entités collaboratives, dotées de capacité
de calcul, qui sont en connexion intensive avec le monde physique environnant
et les phénomenes s’y déroulant, fournissant et utilisant a la fois les services de
mise a disposition et de traitement de données disponibles sur le réseau. »
(Monostori, 2014)

Systeme d’information
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Quelques systemes CPS en transport - ferroviaire

e Ferroviaire: train connecté

Train to ground link — Entertainment — Passenger

information
S
as> - On Board Network PA Announcements Emergency Intercom
8§

oLy
&@v

Security and Surveillance — Ticketing
Passenger Counting —

Driver's console

Train control
system

4 ’

A /¥ r

y /
X

l.

e Architecture: sol/bord — signalisation, objets de voies connectés
<Grws Loz >

Onboard System
Trackside System @ R WIFI

I

@senger Communication>
{adic Transmission Module [ =

Interiocking Train Interface Unit
ﬂopean Vital Computer >

@er Machine Interface >
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Quelques systemes CPS en transport - automobile

e \oiture (semi-)Jautonome

e Connectivité interne/externe (Cloud/Edge)
e Nombreux ECU

DDOS

Lip reading Emotion Expression Datatheft  Cloud Computing

Fake

Driver Monitoring Syste™ Tricking
DMS to

Posture Body size trigger
emergency Server
mode

Conversational Agent

)

Artificial Intelligence T
[ 1] Front Camera

DMS + TOF S

Cloud

Vocal technologies

MultiModal Voice-centric

Data theft HMI for AD

ECO Edge Computing Inserting

« Man in the Recording E:I)))
TTS

middle » 5 voice/video

service... Bad advices n
% @

CHATBOT .
J Immersion Lab

User Experience
y RADAR

Legal aspects
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Quelques défis identifiés

®  Présence de connectivité

e surfaced’attaqueaccrue (aussiviales MAJ) = cybersécurité

e impactsurlasureté de fonctionnement = approche par co-ingénierie
e Hypothese de connectivité

*  «scénariodégradés » avec modes on/off-ine

e raisonnement/\Vérification sur les transitions

e  réactivité: criticité du temps de réponse ?
e Implémentation de fonctions via technique d'lA

¢ Notiondefiabilité, validité de certaines hypotheses

e Certification (« permis de conduite » pour voiture autonome)
e Raisonnement sur les systemes (semi-autonomes)

e |nteraction humain-systeme dans différents modes

e Jumeaunumérigue: comportement du conducteur (et inversement)
e  Autres défis liés a la complexité

e  Gestionde lavariabilité (ligne de produits)

e Evolutionde systemeindustriel alongue durée de vie

=> Intérét d’'une dirigée par des modeles
=» Mais niveau de pratigue industrielle encore fortement basé sur des documents

GRD-GPL 2017 9



Apercu de la présentation

e Projet INOGRAMS (ferroviaire)
e Focus sur le raisonnement formel, synchronisation texte-document
e Modeles: architecture fonctionnelles, MISC, FSM, variabilité
e Documents: spécifications
e (Qutils: CAPELLA (apres analyse)

e Projet SAT (aéronautique)
e Focus sur la certification incrémentale
e Modeles: exigences, processus, variabilité (ligne de produit)
e Documents: flux documentaire de certification
e (Qutils industriels: DOORS, Reqtify + recherche: KAOS, TVL
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But: mettre en place un atelier systeme « amélioré »

Collab.
externes

-

WP2.1 Analyse des processus existants
et définition des besoins (CETIC)

IRT/SystemX

Eclipse/Polar
sys (Capella)
ANSYS,...
\-

WP2.2 Architecture et intégration
de ’atelier systeme (CETIC)

GRD-GPL 2017

(WP2.4 Gestion )
de configurations (el

et de variantes
\_(UNamur)

WP2.3
Diagnostic et
vérification
UCL

\( )

J

WP2.5 Validation
de Uatelier
systeme
(Industriel)

Etudes de cas:

« ATO

IXL

Equip. de voie
RailMl

Config. bord

~

J
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FR1 - Notation

FR 2 - Couplage

formel

FR3 - Méthodologie
FR4- Génération de
documents

FR5 - Navigation

FR6 - Import/Export

FR7 -
Automatisation

PTC Integrity

SysML & UML

Automation
Interface

Supporte
ASAP

Word + Web
Liens inférés +
manuels

XMI

API

Capella

Dérivé SysML

Sequence
diagrams UML2 +
plugins Eclipse

Arcadia mais
possible ASAP

Word + Web

Liens inférés +
manuels

XMI + plugins
customs

Extensions
Eclipse

Sélection d’un atelier de modélisation - FR

Papyrus

SysML & UML

Théoriquement
possible, pas
documenté

Pas de méthodo
intégrée

Word + Web (non
documenté)

/

XMI

Extensions
Eclipse

SCADE

Sous-ensemble
SysML

Formel sous-
jacent + API

Pas de méthodo

intégrée

Word + Web

Visions multiples

Excel + CSV

Scripting TCL,
OCL + plugin
Java.




Sélection d’un atelier de modeélisation - NFR

PTC Integrity Capella Papyrus SCADE
NFR1 - + ++ ++ +
Extensibilité
NFR2 - Licence - ++ ++ i}
NFR3 - Gros ++ ++ + ++
modeles
NFR4 - + +/ ++ 0 +
Collaboration
NFR5 - Maturité ++ o - ++
NFR6 - Pérennité ++ ++ + ++
NFR7 - + ++ 0 ++

Utilisabilité
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Choix au final (2016) == (CQq pe lla

e Architecture
¢ Repartir d'une plateforme existante = choix de

¢ Solution ouverte

Pour intégration de composants intemey/tiers
(ex. composant de vérification UCL)

Adaptable aux besoins d’Alstom: documentation, méthode ASAP

e Démarche d'intégration menée lors de ce semestre

INOGRAMS

SD Checker Doc2M Capella

Kitalpha

Composants Eclipse Modelling
(EMF, EGF, Sirius, etc.)

PyNuSMV
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Architecture Modele <~ Documents

£~ Resource - Test.familytree - Eclipse Platform 1N _|D[_>$]
File Edit Mavigate Search Project Run Familytree Editor Window Help

eneration aHiEc st e-

ﬁ 5. Navigator

I% A ':_|)i:$}=

E]B Project =] @ platform:/resource/Project/Test.familytree
EGF [ .project -4 Family Tree
‘[ Test.Familytree -4 Family

i e Female Q M.
Gen DOC E & Fam“:m e Queen Mary
. <4 Female Queen Elizabet|
M2D . e usen bt
OC El ¢ Fanily

i < Male King Henry YIII
[=- 4 Family
ik < Male King Henry VII
- 4» Female Catherine of Aragon
< Female Anne Boleyn
< Female Elizabeth of York

,Model

I as i 4+ Female Margaret Beaufort
< syn C h ro a Outine X o dp Male Edmun?ﬂ Tudor
I =4 platform:fresource/Project/Test.Familytr
— —-— — —-— — —-— — o
\ =+ < Family Tree
. < Family Selection |Parent |List | Tree | Table | TableTree
Specific - - 55
p . < Female Queen Elizabeth [=] Properties Fév-ﬁ‘> B v x
< Family Property [ value
( O L E ’ < Family ) Father 4 Male King Henry VIII
U N O z ::ema:e iathe;nle of Aragon Mother < Female Anne Boleyn
emale Anne Boleyn
oo ) <4 Female Elizabeth of York
- <4» Female Margaret Beaufort
< Male Edmund Tudor
«| | »
< | | |Tasks lProperties

Selected Object: Family

RESTful API
Doc2Mod

el [ WET] QECLIPSE MODELING FRAMEWORK




Génération XHTML

Index X =+

€ (O filey///C:/DEV/WORKSPACES/Workspace-CAPELLA110/ATO/html_d 80% '  Q Rechercher Ww a8 ¥y & ©- B & - =

== Capella

(=] Search Index | Back to Index ~ ”

B¢ ATO
BB a0

® Operational Analysis Mo description.

st - Exchange Scenario

E'"EE\‘ System Analysis

EM& gystem Functions = e
5 'wne lagrams

@& Requirements

& capabiliti
pabilities

[ES] Receive doors operation request - Exchange Scenario

@ Receive driving advice

@ Receive operational information

S Driver S Train S System

'@ Receive status report

E'® Receive doors operation request

) =
;request— Exchange Scenario

AoE message to driver

@ The system displays the window
stopping information

H® Receive fraction braking commands AoE message to train traction/brakes

'@ giip station
AoE message to driver

@ Emergency stop
'@ Engagement and driving

1'® |mmediate departure

=
5

®'@ Train hold by train dispatcher

Adhesion management AcE message to doors system

© ATO Operational Speed Profile
Definition

'@ Configure System

=
5

E'® proyide time reference AoE message to driver

2 Interfaces
B pata
GRS System Context
=g

1] oystem JOoE
' Actors b

Copyright @ 2014 The Eclipse Foundation. All Rights Reserved.

[Page generated: Tus, 21 Mar 2017 14:57.58 CET Generated by Docgen himl from the Kitslohs Project

I
|
1
|
|
|
|
|
| AoE message to driver
|
I
T
|
|
|
|
|
I
|

-t -4 -] |- - - -
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INPUTS

Document generation
Extract ‘ L
scripts . Acceleo | re-injection
SEERE scripts ’
Template document
(ODT/DOCX) Acceleo
containing scripts Model2Text
transformation

Reference to
datasources

ouTPUT

Generated document

GenDoc
M2Doc

ﬁa&

[T siriusc

Nouvelle version
Octobre 2017

Release open source
Regénération incrémentale
Evolution du format

I\ support

FEDER

10

11

12

12

14

4o (=

PAGE 2 SUR 5

ACCUEIL

QO - M2Doc-BCl_61_201_SyRS_v06.docx [Lecture seule] - Word 7?7 @ — O X
INSERTION CREATION MISE EN PAGE REFERENCES PUBLIPOSTAGE REVISION AFFICHAGE DEVELOPPEUR
1 E 1 2 3 4 5 6 7 g 9 10 11 12 13 14 15 o 17 18
Oten

521 MOTS

rvan sssnnes

1

Exchange-itemst sl
Incoming® 1 n

* + No-incoming-items"]
outgoing™9

® + No-outgoing-itemsH
Incoming® 9 n

® -+ position-reportq
outgoing™9

* -+ ETCS-application-datad
Incoming® 1 fd

® + AoE-message-to-TMSY]

* - info-from-dispatcherq
outgoing™9

* + AoE-message-from-TMSH]|

Functional-exchangest

Control-trackd

Control-traing

Supervise-trafficn

% ANGLAIS (ROYAUME-UN) &

3




Synthese du choix: M2DOC

xHTML Gendoc M2Doc Solution Custom Model Writer
++ ++ ++ + +
+ + 0 0 -
(mais version (peu avancé) (mais expertise
« capella » décalée) interne)
- ++ ++ N/A 0
0 ++ + N/A -
+ + ++ N/A 0
++ + + ++ -
++ ++ + ++ 0
+ + + ++ 0
++ ++ ++ ++ 0
Connaissance Connaissance Connaissance  Tout développer Coder
EGF OCL AQL + documenter connexions avec
Capella
110
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Problématique de la mise a jour du modele: « DOC2M »

Model
Review

o N Ok
Source

documents —
. y

Modelling MODEL Docume.nt erive
[ ) Generation Documents

Other
Document
Review

. Models )
e Méme en IDM, les flux de documents restent présents
(exigences, conception, test plan,...)
e Modeéle = document: génération automatique sur base de modeles
e Apres revue: besoin de retourner dans le modele (p.ex. corriger une faute)
=>» lourd: localiser, éditer, regénérer

e Comment améliorer?
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Architecture de référence

— s

EE | Menu (add-ons) ]
a ) iti s N
: N A e )
SyStem Sync-OUT Model Update Offlce
Modelling |/ { i AP|
odellin 4 ™
& 1 "Model AP com || Platform
Platform to Text || syncin Model synchro (or browser)
\_ )| to Text J{ Syne- N )
Model Repository 1 File/Online
h X storage )

e (Cible:

e Modélisation: Objectiver, CAPELLA, ...

e Document :Mlicrosoft Office, Open/Libre Office, HTMLL (web-based)
e 3 scénarios principaux:

e Localiser un concept

e Editer un concept dans un document

e Créer un concept a partir d'un document
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Techniquement — gestion de la tracabilité

e |njection d’information de tracabilité dans le document
e Format URI: objectiver://project_id/concept_id[/attribute-id]
e Unique (project id unique, concept id unigue dans project...)
e Codé dans champs spéciaux caché disponibles dans les suites tr. texte

e |nformation insérée automatiquement dans le document lors
de la phase de génération
e Génération URI
* |nsertion via une commande spéciale du générateur

e Cycle de vie du document

e Par default, le document fait aussi partie du modele

¢ Mais on peut permettre une exportation, revue externe puis
réimportation: la synchronisation se produit a ce moment-la

GRD-GPL 2017




Objectiver - Locate from Document (word)

Q [Ch\Users\cp\Downloads\Demo.ob] - Respect-IT Objectiver 3.0.0 with advanced features - | X

File Edit Wiew Tools Document Windows Help

A [CAUsershhuameitD

Ba @ B|e %0

File  Edit “iews Tools

Package view | ModeEw |

)

=T = -

Package Yiew

= )
Concept Index
B SRS_FINAL_PRO,
= Autherticate clisr
= Autherticate devi
L Capture packets ¢
= ldertity the client
7 System shall mon)
=7 System shall perf

# 1| =7 Maintain[Sustainable Land Management]

T Lo TSy
Maintain[E fficient Land Market] "Refinemen
/=7 Maintain[Enfercement of regulation and chy
Maintain[Enforcement of regulation and chy
/= Maintain[fRealEstate ObjectsKnown]
=7 Maintain[Land Value Assessed]

Maintain[Land Value Assessed] "Refineme .

82 e|h al®|s SEs]

Report — Od x

Eile Edit View |Insert Format Table Tools Window Help X
»

/=7 Maintain[Legal Rights. Secured]

Maintain[Legal Rights Secured] "Refinemenfl -

Maintain[Legal Rights Secured] "Refinemen|
=7 Maintain[Pecple Known]
= Maintain[Property Known]

Maintain[Property Known] "Refinement” De

Maintain[Property Known] "Refinement” Titl
= Maintain[Property Known and Kept Up-to-d|

Maintain[Property Known and Kept Up-to-djj -

Maintain[Property Known and Kept Up-to-d|
Maintain[Real Estate Object Known and Ke

= Authenticate device |

% SRE_FINAL_PROJ

é\ Maintain[Sustainable Land Management] "R
& Mo reward at national level
¢ No reward at national level "Obstruction™ A
@ Person died
: Person died "Obstruction” RightRestrictionf)
& Possible conflict among deeds

¢ Possible conflict among deeds "Obstructios
s Possible invalid title

Cadrastral-Goals.

BB & RER VE KB®-¢ ' @8 - o E
| Graphics hd FEE O-=-h-&2- : g
:.1......... ....|....‘I....|....2.-..|.-..3....|....4....|j_.A

U3 Maintain| Légal Kights Secured| (page =)
G6 Maintain[L and Value Assessed] (page 5)

G4. Maintain[Real Estate Object Known and Kept Up-to-date] 2
1 Objectiver Search Concept in document ... o

Arrange » Rename Concept ...
B A!ignrnent " Locate Concept in model
. Anchor » Insert Concept Reference ...
Wrap » Create Concept ...
: Description... Country Assessment] 4

. Picture...
1 Save Graphics...

'q'=| Caption...
. 4] ImageMap
; o Cut
< By Copy =
[ g Paste
] R : Object Known and Kept Up-to-date] ——
Ject - PN - TECTR Y
‘ k- Ml aB2aa TN e TR Bdhe. N mvcn e = b ) 4
Page3/10 ||Defaut || |/INSRT|/STD|| || |/ % | ODBBEL || ©@ ——— ®|[100%




Objectiver —Rename in Libre Office

Q [CAUsers\cp\Downloads\Demo.ob] - Respect-

WS

File Edit View Tools Document indos

Help

T Objectiver 3.0.0 with advanced features

Ba BB« ¥ b 82elgBle

Package View | ModelView | Report —
= O 53 5
- TE T T Do TG - . . .
& Maintain[E Ficient Land Warket] "Refnemenf 1€ Edit View Insert Format Table Tools Window Help =
=F Maintain[Enforcement of regulation and chy = . T r ABLC | ARC e = . ~ - »
¢4 Maintain[Enforcement of regulation and chd : g - Q % E |SL é _n x Erﬂ % g @ @ -
=7 Maintain[fRealEstate ObjectsKnown] — »
= Maintain[Land Value Assessed] : | Graphics v Iil EI - = I_—ll T @ r —
€3 Maintain[Land Value Assessed] "Refinems
7 Maintain[Legal Rights Secured] M e T ST S LA
¢ Maintain[Legal Rights Secured] "Refinemen .
¢4 Maintain[Legal Rights Secured] "Refinemenf| | . 3 Maintain| L egal Kights Secured]| (page 3)
7 Maintain[People Know] - || G6 Maintain[L and Value Assessed] (page 35)
=F Maintain[Property Known] ~
¢ Maintain[Property Known] "Refinement” Def| | . x x E
g nanlroperty oowrl Feioenent 22| G4, Maintain[Real Estate Object Known and Kept Up-to-date]
= Maintain[Property Known and Kept Up-to-d|
¢y Maintain[Property Known and Kept Up-to-df o Obje:ti\.rer o Search Concept in document ...
¢x Maintain[Property Known and Kept Up-to-djf - e -
7 Maintain[Real Estate Object Known and Ke|| Arrange » Rename Concept ...
3 Maintain[Real Estate Object Known and Keff . Alignmen‘t
=F Maintain[Sustainable Land Management] = - A H
£, Maintain[Sustainable Land Management] "RYf Anghor > l:] Renamlng d GDEI :}(:
= Mo reward at national level . W
. - - . ra ] B . .
égﬂé?:iift nationalleved "Ohstructon™ il Name: \Maintain[Real Estate Object Known and Kept Up-to-date] |
4 Person died "Obstruction” RightRestrictionf| - Description... Package: |;1n,-| Mode | I:'
= Possible conflict among deeds . : -
% Possible conflict ameng deeds "Obstructiof] ! Eicture,,_
=& Possible invalid title: . o Graphics 0K Cancel
. ! % Caption... o= \notanamcion |
7 Maintain[Feal Estate Object Known and Kg — - Dreed
[ Properties_ | Neighborhood | Documents | - ImageMap
Document .

HighLevelGoals Open| -

TaxGoal Open
|=|Report Open .

Cadrastral-Goals Open|j -

(2]
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Objectiver — Concept Creation in Libre Office Writer

e Usage scenario: identify concept from source document

Q [C\Users\cp\Downloads\Demo.ob] - Respect-IT Objectiver 3.0.0 with advanced features O et
File Edit View Toole Document Vindows Help
E = Bl 2% & 8|2 e|ha|B|5
all
o TR o dane | - O x
= File Default Formatting Rename Concept ... .
o_':"”;eml::::"l - . Locate Concept in model “
oal &l [ = 1 - -
o—%omedmma : En e el Insert Concept Reference ... G@ @ -
t:j;:;'m : =¥ = Down One Level Create Concept ... ’ Agent E
2| SourceDoc ) -
&7 clarify the right of both sg{l [ 1. | A Font ¥
S PropertyType e m SEE R
I St:,;le ¥
c ' Alignment ’
. Line Spacing s N-Ary Association
. _ @ Character... gbstac-le
@ Paragraph.. en and men relevant to cada  OPrEHen
. B Requirement
- Page...
' _ SoftGoal
“ || ¥ Numbering/Bullets... ;  of , . 3 .
;! portant as OI ecOnomic secur an n
! _ thin marriage, clear recognition of joint ownershi
B Eields, el
- F Edit Paragraph Style...
; ! Y Paste
: mmmtnhbpmiljoiimnﬁg
pame sourcenoc D‘ - | how land and other property will be managed and used:
I :
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EMF — Concept locat

© Resource - Demo/sample/Myl simplekacs - Eclipse Platform

File  Edit
-

Mavigate

By Projec.. 22| = O
=R -
4 = Demo
a4 (= sample
4 = html

. B B
=]

[3] indexhtr
@ sampledoc
& Mylsimplek

4 m k

801 =n

& platform:/resource/l

Kl It *

Search  Project
HEN G e

Simplekaos Editor  Run  Window Help

Quick Access

& Mylsimplekaos [
(2 Resource Set
# @ platformu/resource/Demes sample/Myl simplekacs
4 Agent Agent]
4 Goal Geall
4 Goal Expectation 1
4 Goal Requirernent 1
4 Obstacle Obstacle 1
4 Obstacle Obstacle 2
4 Goal Geal 2 Editing in line
ate new Agent

Selection| Parent | List| Tree Table Tree with Columns

] Properties o
index.html - Dema/sample/html
Resource  Froperty Value
4 Info
derived false
editable U
last modified March 28, 2017 at 5:32:03 PM
Binked falze
4 L]

1] indeshtmi - Demo/samphehtmi

ef

= | = | =

5 | [ Resource

=0

rom HTML/MS Word

|

/D’DCEM: HTML SAMPLE

<+

€ & fle//E untime-Echpseapplicstion’ O

Model

Agent 1
Goal 1
Expectation 1
Requirement 1
Obstacle 1
Obstacle 2

Geal 2 Editing in line

Create new Agent
: DEMO s

Doc2M : Sample Example

[=)al==

1D Resource - Demo/sample/Myl simplekacs - Eclipse Plstform

File Edit Mavigate Search Project Simplekaos Editor Run  Window Help
- IR AL e e st
Quick Access h 4 7 s
I Projec... = 0O | & Mylsimplekaos 3 N K ‘PN MISE EN PAGE
N - 1a Gm  pu— 8
Eh|le < L5 Resource Set E=LT ﬁ‘
a & Demo @ g platforme/resourceDemo/sample/Mylsimplekac) o Mac-m .
4 (= sample 4 Agent Agent 1 Basic t
(&= htmi 4 Goal Geal 1 Code
2 mampledos 4 Goal Expectation
& Mylsimplek: 4 Goal Requirement 1
4 Obstacle Obstacle 1
4 Obstacle Qbtacl
% Goal Goal 2 Editing in line 6
& TEmreTe 0 e
Goal 2 Editing in |
] m "
0 0 52 =0 °

4 platform:/resource/l

Selection | Parent | List | Tree | Table Tree with Columns

[ Properties &2

example.docx - Demo/sample

Resource  Propery Value
a Info
derved false
editable true
last modified
linked false
o [ 0 « m

March 28, 2017 ot

Quick Access B | ¥ JavaEE

EIEIE

(2 Gt [ Ta

Compléments Compléments

o =]
=
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EMF — In Place Edition inside MS Word (1/2)

© Resource - Demo/My.simplekaos - Eclipse Platform

e l@ =]
File Edit Navigate Search Project SimplekaosEditor Run Sample Menu Window Help

- ® Qv@ i v e Quick Access : w8
[ Project Explorer 53 EG|® Y= O | @ Mysimplekasos 32 =0
4 & Demo ) Resource Set
9‘:‘ :ﬁy.m:lnglekaos 4 pla : Demo/My.simplek
u[ eport.docx 4 Goal Goal
@ TEST.docx & Agent Agent
B - TEST - Word T E - O %
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Your Connection to ICT Research
As an applied research centre in the field of ICT. CETIC's mission is te support ic devel by ing the
results of the most inICT to particularly SMEs. CETIC helps companies integrate these
technological breakthroughs into their products, processes and services, enabling them to innovare faster, save time and
money and develop new markets. CETIC develops its expertise in key technologies, including Big Data, Cloud Computing. the
Internet of Things, software quality, and trust and security of IT systems. These innovations are applied in domains of
primary importance to society, such as health, smart mobility, energy and industry, This expertize is continuously
supplemented through CETIC's active involvement in European and regional projects. CETIC is located on the Aerppgle of
Oz Outline 32 = v e g Charlerci, in the Walloon region, Belgium.
o= & sk Li ¥ =

o usce/DermolMy sime mF:_SoHOMmGEeeEqunAQDQNA Edit Concept
e —— inside Word

Selection | Parent List| Tree| Table Tree with Columns| 2013 at a glance =

T 1 Properties 52 Change was a major keyword of 2013 for CETIC, with a change nidirerdeleumeijng on the baton 8

after leading the of CETIC over the last 5 years. A new president of the board of directors was alsg

Property appointed at the end of the year: Bruno Sghriider is already well known in the Walloon ICT ecosystem. As Technology Officer
Assignment ] for Microsoft, he brings a strong worldwide vision on the future of ICT.
Category |
Def 2013 was also the year in which two technology trends have reached the masses: Big Data and the Internet of Things.

EBeyond the buzz, what matters is the value these technologies will bring to end users and businesses, and CETIC has worked

ld hard in collaboration with numerous actors in order to make things concrets and identify the opportunities these trends will
Inputs presant for local ICT companies. The first results were made visible in December with a Big Data summit (4ssises du Big
Issue Data) with the iveness clusters, INFOPOLE Cluster TIC and AWT.
Name
Outputs CETIC is a major Walloon actor in the European research landscape, which is highly competitive, especially in ICT. CETIC
References was very successful in the last FF7 calls with 2 new projects starting in 2013: ASCETIC, in the field of Green[T, and POLCA.
Responsibility on efficient use of computing systems, and two more starting in 2014, A new European framework program for research is

being launched - H2020 - and our goal is to further develop the role of CETIC as a bridge between the R&D activities of
major European players and local companies.
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EMF — In Place Edition inside MS Word (2/2)

£ Resource - Demo/My.simplekaos - Eclipse Platform
File Edit Navigate Search Project Simplekaos Editor Run Sample Menu Window Help
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renal'led 'In Your Connection to ICT Research
As an applied research centre in the field of ICT, CETIC’s mission is to support economic development by transferring the
results of the most innovative research in ICT to companies, particularly SMEs. CETIC helps companies integrate these
0 ( technological breakthroughs into their products, processes and services, enabling them to innovate faster, save time and
money and develop new markets. CETIC develops its expertise in key technologies, including Big Data. Cloud Computing, the
Internet of Things, software quality, and trust and security of IT systems. These innovations are applied in domains of
primary importance to society, such as health, smart mobility, energy and industry, This expertise is continuously
supplemented through CETIC's active involvement in European and regional projects. CETIC is located on the Aeropole of
Charleroi. in the Walloon region. Belgium.
5= Outline &2 ask List ® =0
@ p Demo/My.simplek
Change was a major keyword of 2013 for CETIC, with a change of director which saw Simon Alexandre handing on the baton
after successfully leading the development of CETIC over the last 5 years. A new president of the board of directors was also
: . . . . appointed at the end of the year: Bruno Schrder is already well known in the Walloon ICT ecosystem. As Technology Officer
Selection  Parent List' Tree Table Tree with Columns for Microsoft, he brings a strong worldwide vislon on the future of ICT.
[T Properties 52 2013 was also the year in which two technology trends have reached the masses: Big Data and the Internet of Things. B o veRq
Beyond the buzz, what matters is the value these technologies will bring to end users and businesses, and CETIC has worked
Property hard in collaboration with numerous actors in order to make things concrete and identify the opportunities these trends will
- present for local ICT companies. The first results were made visible in December with a Big Data summit (Assises du Big
Assignment Data) with the clusters, INFOPOLE Cluster TIC and AWT.
Category
Def CETIC is a major Walloon actor in the European research landscape, which is highly competitive, especially in ICT. CETIC
was very successful in the last FP7 calls with 2 new projects starting in 2013: ASCETIC, in the field of Green!(T, and POLCA,
1d on efficient use of computing systems, and two more starting in 2014, A new European framework program for research is
Inputs being launched - H2020 - and our goal is to further develop the role of CETIC as a bridge between the R&D activities of
Tesue major European players and local companies.
Name
Outputs PAGE1 SURS 2587 MOTS
References
Responsibility
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EMF: Create Concept from Word (1/2)

irce - Demo/sample/Myl.simplekaos - Eclipse Platform o &3 =] i
it Navigate Search Project Simplekaos Editor Run Window Help
JHEHQU IR e e - L Quick Access %l % | 98 JavaEE [
Quick Access 7 E’ H - 0 = example - Word ? B - O X
. 2| = B Q Myl.simplekaos 52 ¥ “E;'U';'E'r e CREATION MISE EN PAGE REFERENCES PUBLIPOSTAGE REVISIO| » | \
o ey ~ | abg e i 5
H S ‘ @ 7 | [ Resource Set E Ba Copier llO A = el “‘f = é.l i
wE : - 1 ¢ b =E=E==E5 E-
Jemo 4 4 platform:/resource/Demo/sample/Myl.simplekao Coller ﬁD Optians dia crllage : gl - (= Styles Modification »
= sample 4 Agent Agent1 , = A A @ O-EH @ 8T g %
‘ L; i 4 Goal Goal1 Presse-pa A ] Paragraphe s Style -~
@5 eample.doc 4 Goal Expectation 1 & e e
@ Mylsimplek; i T
% Mylsimplel <4 Goal Requirement 1 _
<4 Obstacle Obstacle 1 =q Paragraphe...
<4 Obstacle Obstacle 2 I8 Définir
<4 Goal Goal 2 Editing in line S ) i Y
4 Agent Create new Agent 2ynenymes pt
| | B}, Traduire -
Goal :
'€ Rechercher avec Bing ke
1 | » &, Lien hypertexte... D
€f
2 1T = 8 L7 Nouveau commentaire di
s 1.Select — , 3
e =
slatform:/resource/l S— 7TeXL,, 2 oce r
Selection | Parent | List| Tree| Table | Tree with Columns Calibri (Co ~[10 ~| A A ,% ¥ P :
— i | p g ntity -
[asks [] Properties 52 G I S ¥%- A 7 IS v i - Styles Eveiit
example.docx - Demo/sample Expectation
Resoice Property Value el
» + Info 3. Select Create Concept ... ossce
derived false ey
| and select type of concept tdcreate
editable true SoftGoal
last modified March 29, 2017 at|
— : . linked fa's"’-" PAGE1SUR1 1SUR6MOTS [LJX ANGLAIS (ETATS-UNIS) 23 ES) B -——F——+ 10%

GRD-GPL 2017




EMF: Create Concept from Word (2/2)
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Une petite parenthese formelle...

But: soutien outillé plus formel a la méthodologie ASAP, a sa décomposition fonctionnelle et
vérification =P Vérification de propriétés sur les modeéles SysMIL

Approche : Vérification de propriétés

sur les modeles de comportement définis
par les diagrammes de séquence SysIVIL
e  Propriétés fonctionnelles

* Consistance, complétude i “pizgrammes de ! /
[ ) I Oui/non
A sequen 1 . .
e (Cohérence ! qu ce5|m'ples | + diagnostic
L fcommentaires
A

Model

& checker Propriété

A

Diagrammes .
g’ Modele de
de séquence i
, transitions
structurés
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Architecture d’intégration complete d’un outil formel d’analyse

g
Exigence g
Scénarios (patterns) Diagnostic E
APIiNtégration -------= brooooi S SR A0 eneeeeeen

Extracteur
de machine
a états

Traducteur
d’exigences

Vérification

Q Formule

Oui/non Explication
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Type de vérification

e Générigue: absence de scénarios induits
e |nteractions entre plusieurs scénarios générant des scénarios interdits
e |mplémenté via PyNuSMV

e Spécifique: par rapport a une propriété formalisée (LTL/Pattern)
e Exemple #1 dans le scénario Skip Station :

« le conducteur du train recoit toujours une réponse a ses actions »
propriété de réponse dans une portée globale, traduite en LTL:
G (Driver Requests to ATO ->FATO Msg to Driver).
Satisfaite par le scénario
e Exemple #2 aussi dans le scénario Skip Station:
« chague fois que le TMS envoie de nouvelles données opérationnelles au systeme, le
conducteur en est finalement informé »
Traduiteen LTL: G (Operational Data ->F ATO Msg to Driver)

Egalement satisfaite

e 18 scénarios autotal !
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Exemple plus détaillé

Control the Train automotically _  {EZATOR3 Manageniourney Operationsi Plar] ;FATO 4 Prepars Antomatic Driving Command [ ATOL6 Manspe train st statior] :ETATO! 7, Prepare ATO infe to Orived

The AoE System computes the Dacking Status
information (train at standstill in station) and

process can start.

| | L
| | 1
| | |
1 L L
uses itto determine if the passengerexchange | | : Train Interface Data |
| | |
| 1 1
This inofrmatian is displayed to the Driver. | | |

A\

To avoid anytrain movement during passenger : ATO-OB Holding Brake Request
exchange, the AoE Systemapplies Holding brake,
Daors management system unlacks the when the

Train is standstill.

The Dwell time countdown starts and is

]
1
| 1
! 1
1 1
I .
| : Dwell time countdown
displayed to the Driver. \
1
|

The Driver is informed he has to close doors.

The Driver is informed if he has to apen the door
left, right , orboth.

OR an ATC-0OB Opening Doers Request is sent to
Train. The doors managing {automatic or

manual opening) for this requestis up to the
driver.

A9 OR a ATO-0B Closing Doors Request is sent to the
Train.

{Dwell time}

When doors doors are opened

30 sec before the end of the ime countdown,

1

|

1
1

1 ATO-OB Closwai)oors Request

ThelDriver Is informed he has te close doors.

OR b ATO-0B Closing Doors Request is sent to the / “ATO-OB Closing Doors Reguest 1
Tra !

When doars are clase, the AoE System . ATO-CB Holding Brake

realease the Holding Brake.

if the current ATO State permit it {see
F_ATO_1 Manage ATO states & Modes transitions)

Wait for Departure order from Driver,
And continue to operate
end if

|
|
|
|
|
|
|
R
|
|
|
|
|
R
I
|
|
|
|
|
|
|
|

1
1
I
1
[
1
1
1
1
1
elease Request :
1
1
1
1
1
1
1
1



SyRSAD-4.4.1.1.3.4.png
SyRSAD-4.4.1.1.3.4.png

Traduction du diagramme
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1 computes the Dacking Status 11 11 | : Docking Status !
3in at standstill in station) and 1 1 2 | ' 2 1 1
L L L I
mine if the passenger exchange | | TR e e DA T !
e | ! . 3 .
| | L X
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1
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Modele de transitions

controller.state=1
doors=closed

driver_info=NONE
f ato_3.state=1
f_ato_4.state=1
f_ato_6.state=1
f_ato_7.state=1

train=moving

destination=NONE
event=NONE

message=NONE
origin=NONE

destination=f_ato 6
event=NONE

message=Docking_status

origin=f_ato_4

controller.state=1
doors=closed

driver_info=NONE
f ato_3.state=1
f_ato_4.state=2
f_ato_6.state=2
f_ato_7.state=1

train=moving

destination=f_ato 6
event=NONF

destination=NONE
event=NONE

message=NONE
origin=NONE

destination=f_ato 7
event=NONF
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Contre-exemple = correction du modeéle

contollerstte-1
doors=cl

arver info=NONE
a0 3t

destination=f_ato_7
event=NONE
message=ATO_OB_Opening_doors_request
origin=f_ato_6

orgin=NONE

destination=1 st0_6

‘enoNo?

message=Trin interface_daa
origin=controller

destination

message=Dicking_status
origin=T_ato_4

controllerstate=1
Goors-cosea

controller st
ed

desination=1 o

‘EVBn-NONE

message=Trin inerace_tota
orgin=controller

controlersite=2
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3 stae=t
st

desting
evell
Messs
orig

diver
130,

7
ill
doors_request

g
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oors=closea Goors=closea
driver ifo-ocking
0.3 sate
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0,3 state

event=rn
message=Docking
orgin={ o4

contolersiate=4
oors-ciossa
destnation=1_sto_7
event-tan sandéill
ime countdown
iy

orgin=NONE

o7 sate=2

ain=sopped

destination=1 o7
event

T0_08 Opening,dors request
Grgin=1 2to 6

ation=NONE

dstill o
M e
o Sty

Tarstoppe

Gestination=1 st
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Veni-NON VBn=NONE,
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SyRSAD-4.4.1.1.3.4-doors-cntex.pdf
SyRSAD-4.4.1.1.3.4-doors-cntex.pdf

Correction du diagramme de séquence

The AoE System computes the Dacking Status
information (train at standstill in station) and

uses itto determine if the passengerexchange
process can start.

A

| 1
| |
| |
L L
| : Train Interface Data |
| |
| L

This inofrmation is displayed to the Driver, | |

To avoid anytrain movement during passenger

: ATO-OB Holding Brake Request
exchange, the AoE Systemapplies Holding brake,

Daors management system unlacks the when the

Train is standstill.

4

The Dwell time countdown starts and is .,
dis played to the Driver.

: Dwell t{me countdown

LY
: ATO-OB Opening Doors Requesq

The Driver is informed if he has to apen the door
left, right , orboth.

e = — — —

N

OR an ATC-0B Opening Doers Request is sent to {f
Train. The doors managing {automatic or

manual opening) for this requestis up to the
driver.

@

{Dwell time}

When doors doors are opened 7

|

1

|

30 sec before the end of the Dwell time countdown, 1
|

1

The Driver is informed he has te close doors. !

|

1 ATO-OB Closwai)oors Request
1

N

OR a ATO-0B Closing Doors Request is sent to the
Train,

|
|
|
|
|
|
|
|
|
|
|
|
: ATO-OB Closing Doors Reguest
|
|
|
|
|
R

A

When doars are clase, the AoE System
realease the Holding Brake.

: ATO-CB Holding Brake Release Request

if the current ATO State permit it {see
F_ATO_1 Manage ATO states & Modes transitions)

Wait for Departure order from Driver,
And continue to operate
end if

D
I
i
T
1

-
>
T
I
I
I
I
1
L
i
I
]
: ATO-OB Opening Doors' Request :
I
1
I
1
I
1
I
I
I
1
I
i
i
1
I
I
I
]
i
I
I
I
1
I
I
I
I
I
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Objectifs du projet

e Certification de systemes embarqueés critiques suivant les standards
FAA/EUROCAE
* |ogiciel RTCA DO-178B/Cet
e matériel (RTCA DO-254)

e Avec un focus sur les aspects de recertification et certification
incrémentale de lignes de produits logiciels

e Motivation: colt tres élevés, processus peu flexibles tres
documentaires, évolution récente des standards

e 2 casd'étude avec des approches « model-based » différentes
e par«delta»
e par « famille de produit »
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Vision générale — approche basée sur des modeles

Projet
ulterieur

Projet initial Méthodologie
outillée SAT

= é @ o

\_55 antiation T
= évolution

' Modele de

.."T_)
i .certllflcatlon
incrementale

o — &
/ Suscanty imombatdy [ Forew vt
" 3 |
| delned as a takre raie no o o L
N grester than 1 x 100 per it R i
- N\’
/s ¥ _~Cnligation 13-
J/TTa— [ e
[ chens 1o most {-ﬁrn;-;e«m
’ / .
L4 | 4 v ¥
R %) M -
The EEC commands The EEC: vt Ak
peeivieg The Aroran Thvomme ntedocs shat
:ealm - ‘command the Cirmctional L u:wmmm e proded N
[ Namg !| Valus I T Control Viahe Forward ]

Modele de Safety

L= [ v |

a5 T
Obyect

Modele de processus Modele de variabilité
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Case d’étude #1 « radio »

B Le projet « radio » est certifie, I'entreprise se trouve
aujourd’hui confronté a la certification par delta.

B En effet les base de données (de parametres)
évoluent ainsi que le software embarqué.

B La direction générale de l'aviation (DGA) accepte la
certification par delta, mais exige des « évidences »
basees sur la tracabilité des exigences et sur
I'execution des tests.

MCTU MCTU SCTU SCTU SCTU
1 SO j N
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Vue générale de la data base: un probleme complexe

-
= P stasy

{

|
o] ) ) () e ] =]

[\
e qpr % T
m vareien | [T | (| (G| [ 8 2] 22
o || giam | | acan? | | o | | o
7
/

/ V'WV -\
Fm Hﬂ\ 1“2 i)

7 ‘
*ucﬁmlﬁ@i

/
i ok

e | [ | [Fowaiow hwnnm : a—- Fows o | [Vl
v || oo || porton . 3108 v,

Possible
Name P 0 2 g Taille  ratio% MENENELZ)

1 MCTUaudioAlarm MCTUAUAI 23 | 20 460 05
2 MCTULanSinkSource MCTULSS 17 5 64 5440 55 408 04
3 MCTUradioSinkSource MCTUrRs 6 5 64 2 12 1920 2,0 144 01
4 MCTURadioDevice MCTUID 46 | 48 5 2208 2,2 230 0.2
5 SourceStreamClear ssC 5 | 300 300 1500 15 1500 15
6 SourceStreamSecure sss 5 | 300 300 1500 15 1500 15
C ette V U e re p re n d I a 7 SCTUSystemDatabase SCTUs 53 | 25 4 1325 1,3 212 0,2
’ . ’ ’ 8 MCTUDigitalfDefs MCTUdid 4 5 128 2 2 20 2 5120 52 320 03
represe ntatlon generale de 9 MCTURelayRouting MCTUIR 10 | 20 20 200 0.2 200 0,2
, . 10 MCTUcryptoDevice MCTUcd 8 42 5 336 0.3 40 0,0
I a b aS e d e d O n n e e S q u I 11 SCTUSlnk_Statusdat_abase_ SCTUsS 12 | 26 89 5 16 27768 28,2 960 1,0
12 MCTUtacticalDataLinkDevice MCTUtDID 3 4 12 0,0 3 0,0
. H 13 SCTUlabelDatabase SCTUI 4 26 89 5 16 9256 9,4 320 03
Contlent enVI ron 100 . OOO 14 MCTUcryptoRouting MCTUCR 7 48 5 336 03 35 0,0
N - 15  MCTUallPAemerg MCTUaPe 5 | 2 2 10 0,0 10 0,0
p aram etres . 16  MCTUcbSinkSource MCTUcbss 14 | 5 2 5 | 2 2 s 700 07 280 03
17 MCTUsystemdatabase MCTUs 73 5 2 365 0,4 146 0,1
18 MCTUsummedAudioDevice MCTUsAd 9 10 0 90 01 0 0,0
19 MCTUanaloglfDefs MCTUalD 18 5 48 2 5 4320 4.4 180 0,2
20 MCTUAIIPADevice MCTUaPA 5 25 125 01 5 0,0
21 MCTUdatalfDefs MCTUdald 2 5 16 2 2 0 2 320 03 0 0,0
22 SCTUSourceStatusDatabase SCTUsS 13 | 26 89 5 16 30082 30,6 1040 11
23 MCTUioAction MCTUioA 4 5 136 2 136 2720 2,8 1088 11
24 MCTUrelayroutingActivity MCTUrrActivity 1 20 20 20 0,0 20 0,0
25 AssetStatusDatabase AS 9 30 6 270 03 54 01
26 SystemTableDatabase ST 41 41 0,0 41 0,0
27 MCTUcryptoSink MCTUcs 6 5 64 2 12 1920 2,0 144 01
28 Miscellaneous Path 62 62 01 62 01

465 98426 9402 10%




Cas industriels

University/CETIC

TVL2 Model
Database (features)

University

MOCQA
Modele processus

INDUSTRY
Data base
GUIDdbTool
DBDump

INDUSTRY
DOORS et Rectify
Regs et tests

98000
parametres
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Modified requirements:
MPA_SSS_ICS_AUDIO_0160.01
MPA_SSS_ICS_AUDIO_0160.02
MPA_SSS_ICS_AUDIO_0160.03
MPA_SSS_ICS_AUDIO_0161
MPA_SSS_ICS_AUDIO_0162
MPA_SSS_ICS_AUDIO_0163
new requirement:
MPA_SSS_ICS_AUDIO_0500

CETIC

Document
Delta tests

Change Request
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Cas pratique de certification par DELTA

e Nouvelle feature: Decision Height Warning tone,
c'est-a-dire une alarme en cas d’altitude trop basse.
e Implémentée de maniere incrémentale sur base d'une feature existante
(Prerecorded Messages)
e avec des comportements différents (priorités, mode de diffusion)
e |esrequirements, database et tests doivent étre adaptés
e |atracabilité doit Etre mise a jour.
cockpit Back of the plane
DH tone .
wavs hear m ¢ | Pilot NO DH tf)ne in normal mode
i:{ ;neh d Co Pilot DH tone mbarckup mode m N EF
Always heard — Di tone mbackupmede 6 V| op3
OP 4
DH tone (via PA) m — — oA al o
Always heard Flight D 151; e(a\;z;rs ) always hear m
DH tone (via PA) g, | Sngmeer
Always heard
DH tone via (PA) always heard FIIE-
m — OBS 2
DH tone (via PA) always heard ﬂ g RAMP
DOOR
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Analyse de modele TVL
SCTU {

Ajout de la fonctionnalité « WarningTones »

int securitylevel dn 1..9; Réalisé sur base de la fonctionnalité
group allof { existante « Pre-recordedMessage »
Name, Password,
PrerecordedViessagel ist,
hWarningTonelist // extension
}
WarningTonelist requires PrerecordedVessagelist; //extension
}
MCTU {
group allof {
Name, opt CrewBox [@..2], LAN [1..3],
shared PrerecordedViessagel ist, // same feature as SCIU
shared harningTonelist // same feature as SCIU
} }

PrerecordedMessagelist {
group allof {
PrerecordedMessage [0..16] {
int id; // unique

WarningTonelList { // extension
group allof {
WarningTone [0..8] {
int warningTonePriority in [0..1]; // two priority levels
int id in PrerecordedMessage.map(id); // => a tracer dans les tests

GRD-3PL 2017 46




Aspect tracabilité (Reqtify)

Report
BReaty " macll W

AUDIO

== = |

Requirement

Texte

Tests

MPA_SSS_ICS_AUDIO_0169.02

The capable operator shall have capability to adjust the audio volume of the wide
band audio signals through AAP front panel action.

MPA_SSS_ICS_AUDIO_0151

The Inter-Communication System shall provide interfaces with the capability to
record the operator received audio signal for each operator position.

MPA_SSS_ICS_AUDIO_0164

The pre-recorded voice message duration shall be up to 10 seconds.

SVT-IVVP-022 Test 22 : Pre-recorded messages (warning
tones)

MPA_SSS_ICS_AUDIO_0166.01

The Inter-Communication System shall have capability to deliver internal warning
audio signals with predefined audio level (factory setting).

SVT-IVVP-022 Test 22 : Pre-recorded messages (warning
tones)

MPA_SSS_ICS_AUDIO_0166.02

It shall be possible to enable/disable the internal warning audio signals (factory
setting).
|3 Column CellSSS-REQ-220

MPA_SSS_ICS_AUDIO_0168

Any tactical operator shall be able to select the narrowband audio signal, through
ACP front panel action, for audio signal monitoring.

SVT-IVVP-023 Test 23 - Navigation and Sensors

MPA_SSS_ICS_AUDIO_0169.01

The tactical operators shall have capability to adjust the audio volume of the MAD
through ACP front panel.

SVT-IVVP-023 Test 23 - Navigation and Sensors

[SS8 mna matriv_ WardMACS) I

[es documents sont masaués
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Cerise surle gé‘\teau: génération de configurateur

Sélectionnez une option ~ SCTU 1 j °

scluName  Rear entrance
password v
ibit
restore

securityLevel 6

Dialup

volumeRight 2
volumeleft 2
secure
ACP
voxLevel @

acpButton

&

[

emergencylnterface1

L]

emergencylnterface?

Screen

Sélectionnez une option  Screen 1 j °

Device @

Sélectionnez une option ~ Device 2 j °

modeDevices  clear M
volumeAdjustable
alwaysEnabled G
lowestVolumeAllowed 2

transmissionAllowed [ ]




En conclusion

e Approche par delta:
e |dentification plus aisée des impacts
e Raisonnement sur des effets conflits possibles (urgence mise en silencieux)

e Approche « globale » pour les IP certifiables:

e Modélisation des parametres
e Génération automatique de documentation

e Avantages:
e |dentification desimpacts
e Génération des tests nécessaires
e Génération de documents
e Utilisation possible d’'un configurateur
e Automatisation de la procédure de préparation a la certification
e Aufinal: meilleure compétitivité et acces a plus de marchés
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