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The AFIS MBSE Technical committee has around 60 members coming from 32
different academia organizations or companies representing almost all the
majors industrial sectors.

It's co-chaired by Marco Ferrogalini from Alstom Transport and David Lesens
from Airbus Defence and Space.

The main purposes of the technical committee are to:

Promote, improve knowledge and skills of the players around the use of
models in systems engineering

Share feedback among the various stakeholders
Develop specific topics around MBSE

The key principles are the following:

Establish a very strong collaboration / integration with the MBSE working
groups of INCOSE and the SE DSIG of the OMG

Develop projects consistently with the members participation

The choice of topics to be developed is made according to the needs of the
members and in coordination with others technical committee
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Members (mailing list) A 60

CT MBSE composition

Active members (members which contribute to WGs) A 30%

Sectors:
Services/Consulting A 9
Aerospace A 6
Tools vendors A 4
Automotive A 3
Defence A 1
Transport A 1
Academia A 1
Others A 5

du

Companies / Academia members A 32

ADN

Aeroconseil
Airbus

Airbus Defence and Space
AKKA
Alstom-Transport
Alten

Altran Sud Ouest
Atego

Coerensis
CollESys

Cs sl

Dassault Systemes
ENAC
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Esterel Technologies
IBM Rational

MAP Systéme

MBDA

Pragmadev

PSA Peugeot Citroén
Renault

RTaw

Samares Engineering
Safran

Schneider Electric
Sherpa Engineering
Siemens Mobility
Thales (Alenia Space, Global Services)
Université Lorraine
Valeo
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The objective of this survey is to know the actual insights of Model Based
Systems Engineering in France.

| t6s composed of 31 open or multiple <ch
A General modelling (Part 1)

A MBSE practices (Part I

A Model driven analysis: simulations (Part 1)

A Model driven analysis: static (Part 1V)

On line questionnaire (GoogleDrive):

ithin your organisation
[l B
#an| 4 SE @ o [ | | & [ ~oSE surve 2ot (7] <7 st arts our...| [« 22748, 3 01,0 6 DB D 2247

https://docs.qgoogle.com/forms/d/17gpdt6KgVwCZYiC4 OBsWdjW1litgc-Agn-J7LJRkalg/viewform
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International

The initiative has been launched on beginning of March 2014 with the idea of
replicating the same initiative that has been realized in UK one year before.
The results of UK survey are available following the link here below (thanks
to James Tower, UK Chapter MBSE Leader)

http://www.incosewiki.org.uk/Model Based Systems Engqineering/index.php?tittie=MBSE Survey

In order to gather as much as possible participants, the survey has been

promoted with:
A a banner on the
A an e-mail to all AFIS adherents

AFI

S

S

t e

n

t

h e

ANews

A an announcement via the SysML France forum (special thanks to Pascal
Roques for his support on promoting the initiative)

A an announcement through LinkedIN

of July with around 30 participants

The survey has been closed by the end
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General Modelling
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1.1 What industry do you work in?
1.2 What is you job title?

1.3 How large is Systems Engineering (or equivalent) function within
your organisation

1.4 Sharing of models: within your company

1.5 In which Systems Engineering activities does your organization
or your customer organization use modelling?

1.6 Which modelling languages does your organisation use for
Systems Engineering?

1.7 What software tools does your organisation use for Systems
Engineering modelling?
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1.1 - What industry do you work in?

All the majors industrial sectors producing complex systems have participated to the
survey

Aerospace 22% Academia; 3%

Aerospace; 22%

Consulting 22% Energy; 16%
Defence 13% \
Automotive 6% Maritime; 0%
Software (Embedded / Product) 9%
Software (IT) 3% Transport; 6%
Transport 6%
" 0
ML 0% Software (IT); 3%
Energy 16%
Academia 3%
Software Consulting; 22%
(Embedded /

Product); 9%

Automotive; 6%
Defense; 13%
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1.2 What is you job title?

INCOSE

nternationl uuna« on Systems Engincering

System Engineering: Engineer, Experts, Architect, Consultant, Business, Methods

Manager ..
Business "o

Consultant - Expert

Modell ing

Pmtess nnmlew“g .l I II rl n
] IOO S 3
Fae o E B SN r,,,
| | ! | | | | B
' ‘ |,\‘
L 1M~ 110A'A'4 Design GEU
- Simulation
il Head
Thinking SBIII(II'
lechni

Onboard o
RO Nevelopment

MBSH

Neveloper
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1.3 How large is Systems Engineering (or equivalent) function within

your organisation

More than 1/3'9 of the survey participants work in a very large SE organization ( >500)

5 22%
6-20 13%
21-50 6%
51 -100 22%
101 - 500 6%
500+ 31%

35%

30%

25%

20%

15%

10%

5%

0%

500+; 31%

5;,22%

51-100;22%

6-20;13%

21-50;6%

101-500; 6%

5 6-20 21-50
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1.4 Sharing of models: within your company

enterprise

Models are quite shared inside a given department, less frequently shared within the
company and even less with customers or subcontractors. The notion of extended

S

already in place but 1t has

Models developed and used by only
one person

Models shared in the department

Models shared in the company

Models shared with subcontractors

Models shared with customers

Models shared Models developed

with customers; and used by only
16% one person; 19%

19%

34%

19% Models shared
with
subcontractors;

13% 13%

16%

Models shared in

the department;
34%

Models shared in
the company; 19%
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1.5 In which Systems Engineering activities does your organization or
your customer organization use modelling?

More than 40% of the modelling activities usage are focused on requirement
management activities, with around 25 % on the Architecture Definition and finally not
so much for trade-off studies, V&V or RAMS analysis

Analysing Stakeholder Needs 9% N
Validation & Analvai
) . PR SR . nalyzing
Analysing System Requirements  13% ek Studies_ve”f'cat'on’ 10% Other; 1% Stakeholder Needs;
) ’ 9%
Capturing Stakeholder Needs 9% 7%

Analyzing System

- : 0
Defining System Requirements 13% Requirements, 13%

- . . 0
Defining Logical Architecture(s) 14% synthesising

Life Cycle Cost Analysis 1% Allocated
Architecture(s); 9%
RAMS Analysis 5% c .
apturing
Scenario Modelling 11% Stakeholgd;r Needs;
]
Synthesising Allocated
Archi 9% Scenario Modelling;
rchitecture(s) cenario Modelling;
11%
- i 0
Trade-off Studies 7% Defining Logical
Architecture(s); 14%
Validation & Verification 10% RAMS Analysis; 5%
Other 1% Life Cycle Cost Defining System

Analysis; 1% Requirements; 13%
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1.6 Which modelling languages does your organisation use for

Systems Engineering?

Top 10 System Modelling Language (SysML) |
Most used State charts / Finite State Machines
|anguages Unified Modelling Language (UML)
Flowcharts
Data Flow Diagrams (DFDs)
Fault Trees

Business Process Modelling Notation (BPMN)
Natural Language (Text)
Specification and Description Language (SDL)

Context Diagrams

Other

Petri nets

Entity Relationship Diagrams (ERDs)

IDEF

Architecture Analysis & Design Language (AADL)
UPDM

Architecture description language (ADL)

Formal Methods - Z, VDM, LOTOS, B etc. (Please specify in the field Other})
Behavior Trees

Extended Enterprise Modelling Language (EEML)
Fundamental Modelling Concepts (FMC)

Goal Structuring Notation (GSN)

Rich Pictures

DRAKON

EXPRESS and EXPRESS-G (I1SO 10303-11)
Southbeach Notation

Tabular Collection Form (TCF)

SysML/UML and State charts/machines are the
most used languages.

Natural language even if completely un-formal
remains in the top 10 most used languages
(potentially as a complement of modelling).
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1.7 What software tools does your organisation use for Systems
Engineering modelling?

0 2 4 6 8 10 12 14 16 18

Simulink

Other

IBM-Rhapsaody

Sparx Systems Enterprise Architect
Microsoft Visio

Atego - ARTISAN Studio

MagicDraw

TOPCASED

Papyrus for SysML

The most used tools are:
- Simulink

- Others (InHouse made or others COTS)
- SysML modeller

but Visio (not really a modelling tool) has
got anyway a high score

CoFluent Design
Isight & SIMULIA
Vitech CORE

SOFTEAM MODELIOSOFT

IBM -Tau

InterCAX SLIM
ModelCenter

Phoenix Integration

Visual Paradigm
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2.1 Is MBSE just the use of modelling by the Systems Engineering
function of an organisation?

2.2 Do you believe your organisation implements MBSE?
2.3 If yes, then how mature is MBSE within your organisation ?

2.4 What MBSE Processes / Standards do you use within your
organisation or in your customer organization ?

2.5 In your opinion what are the 3 main advantages of MBSE?

2.6 In your opinion what are 3 main challenges for MBSE?

2.7 What are the 3 main objectives you would like the MBSE Working
Group to achieve?
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2.1 Is MBSE just the use of modelling by the Systems Engineering function of

an organisation?
39%

61%

Yes
No

A MBSE is more than MBE

2.2 Do you believe your organisation implements MBSE?

68%
32%

Yes
No

AMBSE itos al most | mpl
the companies wish to give this image!).

2.3 If yes, then how mature is MBSE within your organisation ?

Fully Implemented, embedded within

0]
the culture 16%
Major implementation, mandatory on
. : 16%
specific projects
Regular Implementation, although not 16%
mandatory
Minor use by departments, but not
: 23%
used across departmental boundaries
Rarely used, ad hoc use by individuals
- 16%
within departments
Not used at all 3%
Other 10%

Fully
Implemented,
embedded

Other; 10%

Not used at all;
3%

Rarely used, ad within the0
hoc use by culture; 16%
individuals .

ithi Major
within

implementatio

n, mandatory
on specific

projects; 16%

departments;
16%

Minor use by

departments,

but not used Regular
across Implementatio

departmental n, although not

mandatory;
16%

boundaries;
23%

A The implementation level of maturity is
guite heterogeneous
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2.4 What MBSE Processes / Standards do you use within your
organisation or in your customer organization ?

E—
E—

E—

=

o

Other

IBM RATIONAL TELELOGIC HARMONY-SE

INCOSE OBJECT-ORIENTED SYSTEMS ENGINEERING METHOD
(OOSEM)

IBM RATIONAL UNIFIED PROCESS FOR SYSTEMS ENGINEERING
(RUP-SE)

VITECH MODEL-BASED SYSTEMS ENGINEERING
(MBSE)METHODOLOGY

DORI OBJECT-PROCESS METHODOLOGY (OPM)

- Most of the MBSE application is done without
FERNANDEZ 'SE&PROifsssg'ziggis)'Noo ARCHITECTURES ' 3 formalized process or when formalized with a
custom process.
spLsTATE ANALYSIS (sA) | Standard MBSE process are rarely used
- | Do the standards fulfil the industrial needs?
WEILKIENS SYSTEMS MODELING PROCESS (SYSMOD) Or iS there a |ack Of Communication?
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2.5 In your opinion what are the 3 main advantages of MBSE?

Early improved communication

Malntenance

masterln
Automatic
oyl bumpmmat
== Communication

pmblems Reuse sharing/capitalization EaSIer
ble

== Enable Formalism
architecture ===checks

Comp|EXIty FabINg ¢ tendibility

rove easler- Understandability "

tracability
valn:latlun reference Managemen

compllancy/con5|stency

simulation
Cohérence
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2.6 In your opinion what are 3 main challenges for MBSE?
Tools
Complexity (of tools or of the modelling languages or of the processes?)
il risks hargdata
Mast?r pri;éﬁs a:mﬂ:r;?un SESMEF “EEEEEIIISH[.:“ odel
d rdmeworx«s to
mte!;:!a;:: technology Egﬁ?lrﬁ!'“ﬂnlﬂigtlsﬂn reuse processes desnrlhe 5"""[':
gengra‘t“jn inside trade-offs  architecture . a;]i'"
enterprise/projects ﬂﬂﬂﬂlltﬂl'lﬂﬂmam convergence requirements 5% ”w
engineering standards EEIS . representailnns
fnrmalsnu;
complexity::
manage 0 0 s Ennsmﬁnn'y
complex I]EH“;-.?.;?I:E:!IE-,IE systems |E“|nnn ﬁmt:lu:mal .Sllﬂglﬁmlle:.impmw

== change handling ‘zz=-=modelli
FrnduntheEnngEﬂngB a“ BI::E a“ I“ ilmﬂ':!!:ﬂ[:ll]nlis-

management system t:ummuniuat“e“"n"gt:::d.?'S?F"ILTZI?;LF’“5““9

desoipton (YO I@IiNG  anayss Mterins WP comerge rostment making LI
rease
cope relevant specific rﬂ:ﬁmﬁg' i domain  early bricks madels
design  yjgy TS term
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2.7 What are the 3 main objectives you would like the MBSE Working

Group to achieve?

Methods, Simplification (of tools, languages or methods?), Sharing practices and
returns of experience

mlt organiz nlntmunI train I
starters m e 0 0 0 I es
coigy _ Watertall_popuarize up-to- date Iuhhymg g _ benefit
useful presentations organization expe"e“cet‘ .=.t"rim5|tmn fata
s | typical e:ample lrlnwlr.dge body & : mlllnsglrstl: &
ools languages = : =
malt_EriiaIt h t mg“lllll:tll]eIlllll]lﬁms = = re “r“SE nmmawﬂ: t[l[l| e
artifacts N — EB
ELstfsmm pes ahstrpﬁrg;l:};e wewﬁ‘— tEElII][]|(IgIBSmI][|B|S a mo e ﬂrgamzfd =
= — - 5 explain
views 5|m|llln?f demystify = “’ ﬂﬂ“SlStﬂ“ﬂyegg g r[]VIdB I"“"'Ifm
I1e determine l:.n — =8 8
unnsistentm Stﬂ"[lards = ? [IB""] dappru;nh £ Bt
E escribie

along dnnlmanted EmU“E““Epm 0Se & =

- hased il gaces agross mapping -”"f
E contribute SI mp I mdustrles

tutanals
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Simulation
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3.1 How would you define simulation?

3.2 Which departments use simulation in their work?

3.3 In which Lifecycle Stages do you use simulation?

3.4 What simulation techniques do you use in your work?
3.5 What software tool(s) do you use for your simulation?

3.6 Are you able to combine Descriptive Modelling and Simulation
(Analytical Modelling) techniques successfully in your work?

3.7 In your opinion what are the 3 main advantages of Integrating
Descriptive Modelling and Simulation?

3.8 In your opinion what are the 3 main challenges of Integrating
Descriptive Modelling and Simulation?
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3.1 How would you define simulation?

Behaviour, Execution

mode behaviour systems 5.4en able . tool

hlnhlﬂli:'si’ executableevlation blac t'“‘EI{F:I |
onastaiiy woirs Y @PIFICALION 2.0
produce red operation given debugging ® view
analyzed Bnn Ext
aropeeen wayscenarms
validation I'Elll‘BSEIItEItI[IIIh“

solution corresponding

BI‘II!II"I]EFIEm éﬁ;ﬁgggﬁﬁﬁﬂ h E h av I 0 ra ) d I mathematical analyze

conditions verify

part Hal |da E e val u at spemﬁn ation nnptul‘l! are hlteutur'e simulation

d trate developedintended virtual
modeled ENVironments @ demonstra EEIEEM:LQ . Ellllngumg:'ﬂ e
subsystem nnntrnllad means
scenario running usef

outputs |E'I|'E|E
!’5'“9 capability
inert elements

within
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3.2 Which departments use simulation in their work?

Mechanical, Software (but no system?)

hemu ' ch MBE‘iE et
research thermal chemical analysts oot o
Systemsproject digital electronics dlsnlpluﬁglsnsaa:ﬁ?y

security mechanics vemfir.-atmnh also
CD manufacturing N9'NEErSetc Physiciansspecialty, A eos

Implementation management d .
b BSI materials

m e ﬂ h an I c al erformances control designer

performance

jy Production S l]f't

in thermohydraulic centers optimization elentrmal
avionics neutronic® none

~“engineering
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3.3 In which Lifecycle Stages do you use simulation?

More design than V&V
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