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Systems Engineering in ATLAS

Systems Engineering identified as

one of the 7 ATLAS priority domain

Systems Engineering claimed as a
required ATLAS R&D domain by 7 N
industrial sectors 7 domaines prioritaires r———
1. Ingénierie Systeme Agrotdmectaee
2. PLM (Product Lifecycle Management) :_
(French Chapter of INCOSE) 4. Logistique & Maintenance gttt eyinee
m 5. Jumeau Numérique Tota 7

Ingénierie Systéme /
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Systems Engineering in ATLAS WBS: key aspects At

* Strategy:
* Build on “AFIS-AFNeT Collaboration Framing Document”
* Share “pain points” met by industry sectors

Budget Lots
1060 10% Lot O - Pilotage du programme
960 9% Lot 1 - Stratégie

*Veille

S RS * Build a multi-sectorial roadmap

*Influence

3440 33% Lot 2 - Développement des standards

[ ] .
1150 11% Lot 3 - Forums d’implémentation par les éditeurs > Sta nda rd development'
2600 25% Lot4 - Aide au Déploiement par les industri * More than new standards, focus on consistency between standards

-Formations (Training) . . . .
Proof Of Concepts (POCs) * Reinforce the AFNeT Through life cycle interoperability approach

1290 12% Lot5 - Communication
Colloques Boost-Industri
-AFNeT Standardisation Days
=Commissions du CNIS
*Guides

\

* Interoperability Forums:
* Extend the AFIS-AFNeT RV&V-IF

10500

* Deployment support:
* Develop training courses and associated PoCs

/)

* Communication:
* Website, papers presented at INCOSE and other forums
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* AFIS-AFNeT Collaboration Framing Document

e AFIS & AFNeT background

* AFIS contributions to standardisation
* AFNeT Through life cycle interoperability approach

* AFIS-AFNeT RV&V-IF
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AFIS-AFNeT Collaboration on SE interoperability — Framing document (1/1) g bays

AFIS-AFNeT on Systems Engi ] Framing document Page 2
Association
A\ Frangaise
4 / e ’ mm Contents
1. Objective and t of this d it 4
11 Objective 4
12 Content 4
2. Context 4
21 Business and technical context 4
22 Stakeholders and actors 5
23 Roles and missions of AFIS and AFNeT 6
3. Scope and objective of the AFIS-AFNeT collaboration 6
31 Scope L}
32 Objective 7
AFIS-AFNeT collaboration on & Uie cises 8
Systems Engineering interoperability 41 Use case 1: exchange of requirements 8
42 Use case 2: Exchange of SE data in an Extendad Enterprise context ]
. 43 Use case 3: Exchange of SE data in an integrated platform context [}
Framing document P e — 10
5.1 Person and organisation 10
52 Requirements 13
6. Previous or on-going works 16
6.1 SEDRES project (end: 2001) 16
82 OMG SE conceptual model (end: 2003) 16
Version: 1.0 8.3 OMG Model Interchange Working Group (2008-2011) 18
Date: 1/02/2019 8.4 AFIS work on SE with regards to Product Life Cycle Management and Project

Management 16
85 AP233 and DoDAF mapping study 17
86 SystemX (SCY 18
8.7 DoD Digital Engineering Information Exchange Model (DEDXM) 18
7. Proposed joint AFIS-AFNeT activities 18
7.1 Envisaged roadmap 18
72 Focus on 2010 activities 19
721 R s and VAV Forum 19
722 French RAT project on SE interoperabiity 20
8. Relationship with related Ecosystems 20
9. Referenced documents 22
10. Term Definition 22
11. Reference standards 27
11.1 IS0 standards 27
11.2 International References 27
11.3 Meta-model references 28
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AFIS-AFNeT Collaboration on SE interoperability — Framing document (2/2) g bays

Use case #1 MBSE interoperability : Interactive tools integration .

Rationale: inner company process integration

Only if the digital continuity is achieved and SE-model itsself become the deliverable and can
be reused process downstream without recoding we can speak truly of a Model based System
Engineering..

H () PE x PTC lntegj'ity'Modeler

Use case #2 MBSE interoperability : cross company model exchange and
arch iVing Rationale: extended enterprise & long term archiving

Physical architecture &

. Avionic supplier
Helicopter Manufacturer N

£

IGE-XAO Electric

y 5 /772 MATIAB
1) Doors Requirements MODELICA ‘SNHJNK

IIIIIIIMWQWLIIIIIII lII'I.":‘SilIrll‘lll.ll'l‘lllllll L 2 4 0 o B J ] | ches.n
a 9 M 2 2 "
= Resulting requirement: small fragments of model, high frequency, including .

a transactional staments: get, put, del, checkin/out — t} AIRBUS
HELICOPTERS

== Capella

NN N NN NN NN NN NN NN NN NN NN NN RN

Engine supplier

SEEEEEEEEEEREEEEEN .
u T : s M "

= Resulting requirement: large model portion or complete model, precise semantic capture, =

& additional i ion identificati ioni - ) AIRBUS
= additional information identification, versioning, baselines and approval needed

- HELICOPTERS
(E N N N N N N N N SN NN N N NN N NN NN NN NN NN NN NN NN N SN N NN N NN NN N NN NNNNNNNNNNY

10/09/2020 AFNeT Standards Days 2020 : 6 & 7 October 2020 http://standardsdays.afnet.fr 7



of] AWET
5 Days
Cf:“,g 2020

AFIS contribution to ISO/IEC JTC 1/SC 7 — Software and systems engineering
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AFNeT through life cycle interoperability approach ¢adords s

Sy 1

* AFNeT involved in the development of the STEP Extended Architecture since 2015:

* Move to state-of-the-art modelling languages (SysML) for a compete model-based architecture from business layer to
implementation layer — Increased quality

* Implementation technologies: XML schema derived from Domain Model, webservices

* New Integration Layer: the Core Model (ISO/TC 184 SC 4 Part 4000), for harmonisation between Application Protocols (APs), enabling
interoperability between Application Protocols (AP).

* New method to create and customize future AP Domain models from Core Model.

* Mechanism for sharing common information semantics (e.g. classification and reference values defined in common Reference Data
Libraries) managed at an international level.

* AFNeT and partners on the way to deliver 3 STEP APs based on this architecture:

* AP242 (3D design): Edition 2 delivered and published early 2020, largely compatible with new architecture. Full compatibility
targeted for Edition 3 (20227?)

* AP243 (MoSSEC): Draft International Standard to be proposed end of 2020
* AP239 (PLCS): Committee Draft to be proposed end of 2020, DIS in 2021.

* The STEP backbone for through life cycle interoperability, made of harmonised AP242 (3D design) and AP239
(product life cycle support), is within reach!

» Systems Engineering: an Edition 2 of AP233 is an option to connect SE to this STEP backbone, with
requirement to cover most of NAF/UAF scope and to ensure compatibility with SysML V2.
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ATLAS: targeted stack of Systems Engineering standards

Domaine ATLAS Standard
0 nom ou référence du

standard

Cycle ATLAS

@OHECHEE 246D DIS, Is,

Ingénierie Systeme SysML

ISO 10303-233 / STEP
AP233

Ingénierie Systéme

Ingénierie Systéme 0303-243 / MOSSeC

& 1S015288 >
€ 1S042010 >

Ingénierie Systéme FMI

Ingénierie Systeme VMAP

formation, Démonstrateurs, IF,
Communications

PWI
optionellement : NWI, CD, Démonstrateur,
DIS, Implementor Forum, formations

edl: DIS, Demonstrateur, Implementor
Forum, formations

ed2: PWI, CD, Démonstrateur, DIS,
Implementor Forum, formations

NWIP, CD, (DIS?)

CD, DIS, IS,

Veille et communications

Veille et communications

Projet ATLAS AFNeT — AIF de Standardisation des Filieres Industrielles

Développement
en cours

oui

non

non

non pour édition 2
et edition 3

non

oui

non

non

Livrable / semestre :
en rouge les livrables documents normatifs

en bleu italique les livrables Implemetor Forum et Aide au déploiement

T0 + 6 mois

Ccb

RV&V IF

DIS AP243 ed1

NWIP

CD2

Participation
conférences et
rapport
Participation
conférences et
rapport

TO + 12 mois

DIS

RV&V-IF:
Demonstrateur

integration SysML

et AP242
MBSE-IF
PWIAP233 ed2
NWIAP233 ed2

PWI & NWI AP243 ed2

cD

DIS

Participation

conférences et rapport

Participation

conférences et rapport

TO + 18 mois

FDIS

TRintégration
SysML/AP242

CD AP233 ed2

User Group
Test Cases
Démonstrateur

CD AP243 ed2

DIS?

FDIS

Participation
conférences et
rapport
Participation
conférences et
rapport

TO + 24 mois

DIS AP233 ed2
IS AP233 ed2

Pilote

DIS AP243 ed2

FDIS?

IS

Participation
conférences et
rapport
Participation
conférences et
rapport

TO + 30 mois

Implementor
Forum
Test Cases

IS AP243ed2
PWI AP243 ed3

Participation
conférences et
rapport
Participation
conférences et
rapport

TO + 36 mois

Recommended
Practices v1,
formations

NWI AP243 ed3

Participation
conférences et
rapport
Participation
conférences et
rapport
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Leader ATLAS

AFIS

AFNeT/AFIS

AFNeT/AFIS

AFNeT

AFIS (Project Co-Ed

AFIS (Project Editor

AFNeT

AFNeT
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AFIS-AFNeT RV&V-IF

e RV&V-IF stands for Requirements and V&V Interoperability Forum

* Objective is to enable the exchange of MBSE data, thanks to a shared work of Industry and IT

vendors to ensure that data exchange interfaces developed by IT vendors fulfil the Industry end-

users’ requirements.

* This activity was initiated jointly by AFIS and AFNeT end of 2019, with the launch of an RV&V-IF

User Group in October 2019.

a)} Aver
i Days
C § g 220

SMVI SMV2

SMV3

e Status: 2 Use Cases defined,
short term objective is to

. OEM
purpose associated test cases

SMV4

and to invite PLM vendors to =
join an implementer group to File exchanged  |TTROVRGV]
assess their tool

Tsrspee v

SsYReq V2 [ | ssYSpec va+ vav

interoperability.
SsY
supplier
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RV&V-IF contributions

* Industry state of the art and needs
* Safran: use case and Reqif exchange experiment

* Ariane Group: use case

* Requirement exchange prototype

* BoostAeroSpace: AirDesign prototype (3DExperience/Reqtify)

* Exchange based on STEP XML technology

10/09/2020

* PFA/Galia: Promethea project
* CIMPA: ReConnEct project

STEP “As Required”

As validated

af Aver
Days
C3 Sy 00

?
"ﬂ‘j—""»ﬂi

1. Rédaction et export CDC

&
&)

2. Import CDC

3. Rédaction SPEC + Liens

SPEC + Liens

ﬁ([n_m‘)‘hilf‘ﬁ J
4. Export

S. Import SPEC + recupera(lon
des liens vers CDC

EI*‘*‘"”W’E‘-) 4 dimoc
Import et mise a jour

6. MaJ et export CDC

9. Export MaJ SPEC et Liens

10. ma) SPEC et liens

8. MaJ SPEC + Liens

“As Required” “As Designed”
Rogutoment | Requromont |
o ] e - |
£ ]
Vewse
Y
R quueT\en(Evaluat ‘
Required tems} ik to geonpetry
Ot |
Evaluated !
e e R
ol L
pred Evaluation Evaluation
” status Result
Property State State
Valve Observed Observed

Customer/stakeholder

Level

Stakeholder
Requirements

Stakeholder
Requirements

IR & Definition

Constraints

System Level g "
! satisfies (Norms, Design rules) System
Functional ) Requirements
Breakdown Specifies System Definition
Furction Requirements
T satisfies
Is allocated to System Is justified by

Architectural Warranty of correct allocation and
Breakdown . satisfies coherency of requirements cascading
_ System Element Allocated Interface
Requirements Requirements
Is allocated to - _ -
Sub-System Level satisfie:
Sub-System

Requirements

Requirements
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N’hésitez pas a nous faire part de vos commentaires !

Les travaux ATLAS démarreront en 2021.

ATLAS, l'opportunité pour I'industrie frangaise de définir et mettre en ceuvre des pratiques
efficientes d’ingénierie systeme collaborative - en s'appuyant sur les meilleurs standards du domaine

Contacts:

* Jean-Luc Garnier, Président AFIS, jean-luc.garnier@thalesgroup.com

* Yves Baudier, AFNet, yves.baudier@afnet.fr
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