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Naval Group: who are we?

System engineering challenges

Moving toward simulation-driven engineering

Business use cases & Capella’s enhancement (addons)
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WHO ARE WE?
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INTERNATIONAL PLAYER IN NAVAL NAVAL
DEFENCE Srom

2021 RESULTS

REVENUE ORDER
INTAKE

50 =,
il 24

client navies _—

around the world
4,1 Md€ 3,056 14,1 Md€
Md€

Sectoral breakdown Geographic breakdown
of revenue of revenue
full-time

employees Services and
equivalents (FTE) infrastructures Internationally

40 000

direct, indirect and
induced jobs

Compact

advanced
member since
2014

New constructions in France
and underwater
weapons
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SYSTEM ENGINEERING CHALLENGES
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NAVAL
FAST EVOLVING SYSTEMS =1

 New business capability added, based on G
pre-defined scheduled but no business 3 o
capability regression permitted SYSTEM OF SYSTEMS AND

GUARANTEED SYSTEM RESPONSE

* New technology introduction (eg. managing
the technical debt during the whole warship S S
lifecycle : 45 years and more) . F

CONTROL OF
TECHNOLOGICAL TIME

* Increasing interoperability with a constant
increase of system automation and
autonomous vehicle introduction

COLLABORATIVE COM BAT
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MOVING TOWARD SIMULATION-DRIVEN
ENGINEERING
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IN ANUTSHELL NAVAL
SIMULATION-DRIVEN ENGINEERING GROUP

= Requirements-based inputs - documents-based outputs as « usual »
engineering techniques can not keep up with the (system) evolution pace :
= National and International collaborative engineering
= Distributed factories
= On-shore, off-shore, at-factory trials...

We want to progressivly shift to Simulation-Driven Engineering to:
= Lower the technical risks to discover performance issues too late in
the construction process.
= Optimise the end-product and lower its environmental footprints: less
raw materials, less energy consumptions during the overall product
lifecycle.

Enable short-engineering loop between multiple actors based on outputs
from simulated (system) behaviors

Capella Days



A DESCRIPTIVE MODEL-DRIVEN NAVAL

ENGINEERING SRERE
1 frame to describe the system : the needs
MBSE . . )
(Model Based System Engineering) (operational and system views), the solution

(logical and physical views).

Operational [

= Shared with all system engineers

= Describe the system for a mutual
understanding of all involved parties

= Single data source as an input for all
engineering domain specialists
(functional, dysfunctional) to understand
the system’s specification and PURPOSE

System of Interest [F—

Logical Architecture

Physical Architecture

1 descriptive model

MBSE

Source
of truth
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...TO SIMULATION-DRIVEN ENGINEERING NAVAL

GROUP
USING A SINGLE SOURCE OF TRUTH AND INTEROP/PLATFORMS OPEN STANDARDS

Overall performance sim
Battlelab for sim & training

SoS optimisation

Product line & variants sim
Mission package and variants sim

Operational
Simulation

= CFD (Mechanics, Fluids, etc) Multi-Physics Functional » Early-validation of
= Advanced simulation Simulation systems design

acoustic/magnetic/flow SiL, HiL early
dynamics science and integration for

computation early validation
| Recursive (top-
L L T . 8 down or bottom-

up) engineering

Dysfunctional eased by
simulation

= Decision helper for critical progressive V&V
and safety related systems

FMEA, root cause analysis,

safety assessment, etc
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... 10 SIMULATION-DRIVEN ENGINEERING Nﬁ}UPAL

USING A SINGLE SOURCE OF TRUTH AND INTEROP/PLATFORMS OPEN STANDARDS

DONE in 2021
' tsipera:i“iQnai’

Characteristics

Source
of truth
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... 10 SIMULATION-DRIVEN ENGINEERING Nﬁ}UPAL

USING A SINGLE SOURCE OF TRUTH AND INTEROP/PLATFORMS OPEN STANDARDS

. DONE in -
2021/2022 e

Functional
Simulation
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... 10 SIMULATION-DRIVEN ENGINEERING Ne,}UPAL

USING A SINGLE SOURCE OF TRUTH AND INTEROP/PLATFORMS OPEN STANDARDS

In progress

Alta Rica

Dysfunctional
simulation
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..TO SIMULATION-DRIVEN ENGINEERING NAVAL
USING A SINGLE SOURCE OF TRUTH AND INTEROP/PLATFORMS OPEN STANDARDS

CO SIMULATION PLATFORiM
i propres SRR

Operational
Simulation

Multi-Physics Functional
simulation Simulation

Dysfunctional
simulation
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NAVAL
MBSE CAPELLA GROUP

Capella is deployed in the Research and Development

organisation.
Source

of truth

WHY? Fast deployment and easy learning-curve:

v It embeds a step by step method (Arcadia).

v It embeds productivity tools (for the end-user) focussing on designing a
system (eg. hides the underlying conceptual/data model complexity).

v Itis based on an Open Architecture & Technology (EPL licence)
v Available to anyone at an affordable cost (key criteria for massive adoption)

v It is widely spread across the French Defence Technological and Industrial
Base

Capella Days



CAPELLA 1.4.2 NAVAL
DEPLOYED AS « ALL INCLUSIVE BUNDLE»

Capella 1.4.2 — Naval Group build

. Today'’s talk

Available for

Cross-level
: Schematic : Python4
analysis Cybersecurity Capella

download on
Labs4Capella

HTML

CSV converter Filtering
generation

Modelica Document Sub-system
exporter output transition

oo
c
9=
o
=
O
(%]
c
o
<
=)
>
(a1

Neo4) States/modes Requirements
exporter ORI 4 advanced mgt advanced mgt

Naval Group addons External addons

Licence Open
Source EPL2.0

Any C.SV Private Open Source
« speaking » . HTML EPL2.0 by Naval
data source Gitlab Group

Proprietary
licence
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NAVAL

BUSINESS USE CASES & CAPELLA’S
ENHANCEMENT (ADDONS)

USE CASE #1
INTEROPERABILITY AND MORE

©Naval Group SA property, « 2022 », all rights reserved. Corporate Sensitivity NAVAL Group
PUBLIC SA

222222222222

aaaaaaaaaaa



NAVAL
CSV CONVERTER GROUP

Capella 1.4.2

Cross-level
. Schematic . Python4
analysis Cybersecurity Capella

HTML

CSV converter Filtering
generation

Modelica Document Sub-system
exporter output transition

oo
c
9=
o
=
O
(%]
c
o
<
=)
>
(a1

Neo4) States/modes Requirements
exporter ORI 4 advanced mgt advanced mgt

Naval Group addons External addons

Licence Open
Source EPL2.0

Any C.SV Private Open Source
« speaking » . HTML EPL2.0 by Naval
data source Gitlab Group

Proprietary
licence
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INTEROPERABILITY WITH OTHER SYSTEMS NAVAL
CSV ADDON > THE SWISS ARMY KNIFE GROUP

= #1.1: Import existing data assets to prepare and accelerate
engineering studies

= #1.2: Enable collaborative work with partners within consortium
= #1.3: Import and export requirements

= #1.4: Import and export any data from any systems or modelers inc
simulation data

= #1.5: Translate all model elements to create a new language-specific
model

= #1.6: Extend the « Mass Editing View » capabilities with external
automation

= #1.7: Allow 3rd parties meta-model basic interoperability (NAF,
TOGAF, SysML, etc)

November 2022
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USE CASE #1: IMPORT EXISTING DATA ASSETS TO NAVAL

GROUP
PREPARE AND ACCELERATE ENGINEERING STUDIES
= Functional Breakdown s Geographical s~ Module Breakdown Engineering BOM
= Structure = Breakdown Structure ™ Structure + Mma ny Ot h ers...
Rooms, location data Industrial module data

Functions data

A
40| Capella project's mode

Materials & equipments data

= After a few hours of practicing, we discovered the lack of Capella’s capabilities to import

and export data. It was clearly a show stopper for rolling it out as we need:
= to import (plenty of) existing data from our existings assets to accelerate the engineering phases as well
= to export data to our PLM environment to allow transitioning to basic and/or detailed design phase.

We decided to develop and roll-out a *generic* CSV connector 1/0O data
from/to Capella.

Note: as we now manage Capella assets, we are moving toward Capella’s library management within our private Gitlab and less

using the CSV addon

Capella Days
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USE CASE #2: ENABLE COLLABORATIVE WORK WITH NAVAL

PARTNERS WITHIN CONSORTIUM(S) cRoup
« model » broker

CONTEXT + documents

" NO OBEO Team4cape“a $0E| Consortium #2 % Partner #B % Partner #A
available B

= No common GITLAB available

» Heterogeneous Capella’s Q Any other MBSE tool... Any other MBSE tool...
version landscape

=  3rd parties MBSE X Partner #D 4@ £ Naval Group
Private GITLAB

=  Partial model exchange (for

industrial, con.fldentlallty, etc Capella 5.1.0 Capella1.4.2
reasons) required

% Partner #C

DS Cameo

= |mport and export « neutral-ised » data (= technology independant) is a best and cost
effective way to still collaborate, however with (human) data management effort

|dentifying non exportable data is done directly within Capella with a property and then
filtered out after the CSV export within an external tool (MS Excel, LibreOffice, database
engine, etc) — or with the help of Python4Capella

©Naval Group SA property, « 2022 », all rights reserved. NAVAL Group
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USE CASE #3: IMPORT AND EXPORT REQUIREMENTS

] Customer

CO NTEXT Requirements

ReqlF, CSV..

= No use of ReqlF format due to its own
limitations, heavy efforts to properly export
from other tools, etc

= No use of « requirements » object’s type as it
did not fit with our ways of working (too
specialised between UR, SR, NFR and level-
restricted : OA, SYS, etc)

= Use of « out of the box » property values to
manage requirements as well as their
dependencies across layers, assigned to any
kind of model’s object type.

g IBM Jazz or Doors,
PTC Reqtify, etc

NAVAL

Req CSV

GROUP

<

,’ Naval Group Capella
30E]
i project's model

Req + Fcts CSV

—
&) Private GITLAB

= |mport and export « neutral-ised » data (= requirement format independant and software
settings/customizing independant) with any requirement software tool

= Still able to able to manage traceability, across layers with Capella’s out of the box
tooling inc in document generation using M2DOC as well as HTML generation

= Python4Capella is great to export formatted (structured) data for ICL (Interface Control

List) information, etc.

©Naval Group SA property, « 2022 », all rights reserved.
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USE CASE #4: IMPORT AND EXPORT ANY DATAFRoMANY INAVAL
SYSTEMS OR MODELERS INC SIMULATION DATA GROUP

CONTEXT

* Exchange data with any 3rd party system requiring Any 3rd party app
architecture’s data, especially characteristics (for

simulators) or for wider system engineering t l

dataset analysis (eg consolidated Business
s= Naval Group Capella
project's model
Private GITLAB

Intelligence)

* Use of « out of the box » property values and/or
PVMT to populate characteristics from 3rd party
systems or to send them to 3rd party systems

= |mport and export « neutral-ised » data (= format independant and software
settings/customizing independant) with any software tool by using key/value properties

= Still requires a « proxy » or « mediator » in between the 3rd party app and Capella to
extract sensible data from the CSV and most often convert them to the right data type
format = scientific tools require to be filled in with appropriate data’s type: float, integer,

etc

©Naval Group SA property, « 2022 », all rights reserved. orporate Sensitivit NAVAL Grou|
PUBLI A November 2022
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USE CASE #5: TRANSLATE ALL MODEL ELEMENTS TO NAVAL

CREATE A NEW LANGUAGE-SPECIFIC MODEL CROUP
L Naval Group Naval Group
CONTEXT French Team % <non French>
T

* Exchange a pre-populated model from our French s
engineering team to another non French speaking workg on wotke an
engineering team

* Capella as a tool and its underlying data model Capella Bl it translate and send Capella project's
does not support multi lingual features « out of ' ;‘Ode' #1.11n FR- g gmg’de' #1.2in EN-
the box »

—
U Private GITLAB

= Export the French only Capella’s project using CSV

= Translate each object’s description, name, etc using a mapping sheet/table in your preferred tool (MS
Excel, LibreOffice, etc) and regenerated a CSV by only replacing the appropriate text columns (name,
description, etc) and keep all other data untouched

= Copy the existing Capella’s model (FR) to a new one (EN) and simply import the CSV files. Job done the
entire Capella’s model is updated in the new language.

Tip: Automated translation process is possible (python script, etc) to avoid human in the loop (2 triggered by
CSV export on client side or even possibly in the gitlab), as well as using directly in the model additional
properties (key/value) for additional languages (and avoid to use an intermediate mapping table/sheet)

©Naval Group SA property, « 2022 », all rights reserved. NAVAL Group
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\{
USE CASE #6 : EXTEND THE « MASS EDITING VIEW » NAVAL
CAPABILITIES WITH EXTERNAL AUTOMATION GRoOUP

CONTEXT
* The out of the box « Mass Editing View » is very useful however for « rule-based » mass edition , it is not ideal for
large dataset as it implies manual edition cell by cell

. ) Export CSV and
« Export Capella's v R KCreate sl el ¢ Apply formula ¢ reimport it in
4 S ¥ - ) e _ _____ « Applytormula | _______ . 4
model as CSV ERUEL s i to imported datal - the Capella's
MS Excel formula model

\— /
-

Use formula Convert to text overwrite names remove unnecessary columns

Keep ID column

N B C D EFGHIJKL M N
TeCiCiToupdate LiLiTiD D stvirename id
#1 x

ol ez D
B B0_EMZ

M

name

Tuya I X #11:33:29. tru([BD]_Tuyau_04 O  21143356-180e-48c0-8bb7-3e5f707e10d0 -
Tuyau_04_F [BD] Tuyau 03.F | Tuf TEE X #11:3 D] Tur 4 F  1d343e73-6cfc-4368-93ab-b0bdcIa90291 D E M O
Tuyau_01_O [BD]_Tuyau_01_O 13 D]_Tu 1.0 138aeaBb-58bb-47a4-2f05-409¢ccd669d6b

Tuyau 01 F [BD]_Tuyau 01 F £ 11:33:29. Tuyau 01 F  0b907bdc-dcOe-ecd-b776-4125feT7cced

Tuyau_Alim [BD]_Tuyau_Alim #11:33:29.. uyau_Alim  ebed96as-92ef-4e29-2094-8dbbseeads7s

Tuyau_22_0 [80] s #11:33:29.7 Tus O 8fcl14d8-126e-450f-9811-b879f31180ct

Tuyau_21 O [BD] o Tu c| 0 (%) (el | * 7 11:33:29.] 1.0 3d0f8978-95d0-4212-b513-79849cfdffb2

Tuyau_03_O [8D] ) X #11:33:29.] 3.0  beldeel6-b578-4b87-86b7-cc5a3t1d6ese

Tuyau_02_F [BD] #11:33:29.7 2_F  0d630dc3-d965-4ac3-b75f-ec3015b3bd40

Tuyau_03 F [BD] #1 X #11:33:29.0 3_F  Se23dba3-cbfS-49¢5-8493-8c727443185

Tuyau_03_F [BD]_Tuyau_03_F #1 X #11:33:29.0 [BD] _03_F 8labac24-5d45-46ff-8de7-1c93aclbdbbl

Tuyau 01 R [BD]_Tuyau 01 R #1 x # 11:33:29. tru [BD]_Tuyau_01_ Al edScflle-231d-4092-bbSe-2feSbaff6adb

SAVE the csv file

« Manual process but with data transformation automation for small to very large dataset.
Thanks to external spreadsheet engine capabilities to filter data based on conditions
easy-ing to apply rules on relevant data...

©Naval Group SA property, « 2022 », all rights reserved. Corporate Sensitivity NAVAL Group
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USE CASE #7: ALLOW 3RD PARTIES META-MODEL BASIC NAVAL
INTEROPERABILITY (NAF, TOGAF, SYSML, ETC) cRour

CONTEXT

*NATO architecture framework (NAF) is widely used in the Defense Industry by customers, reminder :
main goal is to plan acquisition of technical capabilities (eg naval, air, ground units, ...) to fulfill
operational capability’s needs over time.

* NAF is not a system or system of systems design/conception framework for industrials. Arcadia (and
others) better fits to elaborate the solution (system, logical, physical levels).

—>Mapping NAF or other end-user capability orientated frameworks needs to be performed with

“industrial-like” conception frameworks.

= Properties

(System Function)

=
T *CapellaDays2... & *[OAB] Use Ca. &
L i . Editing of the properties of a System Function

s M e N KK BT AYA|SS

Cybersecurity |Capella | Management | Description | Extensions

* Create a PVMT domain with all “concepts” you

Applied Property Values :

want to map to Capella’s object o s
» Assign the NAF concept to Capella’s element | e
« Export is as CSV and then you have the o |
relationship NAF/arcadia object’s type at the et vt

element level
* Process it as you wish outside of Capella...

©Naval Group SA property, « 2022 », all rights reserved. NAVAL Group
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NAVAL

GROUP

DEMO: HOW TO EXPORT

> Open up your model, then right-click on the projet and select Capella Conversion

U GenerationDocumentaire { £ Passenger ’ {38 Aircraft €08 Crew
v 1 In-Flight Entert;
New > R——— . Pilot
+ & backup-202. c ;’fjﬁ::: :fu: o " Make Priori i
[ In-Flight Ent & Copy Ctrl+C : : Eoadeast ake Priority ‘
o .g Paste Ctrl+y  )Ambiance Music | Audio = Audio @ Set Flying Mode
v |2 In-Flight Ent pEE—— > ; Announcement
v @ In-Flight| % Delete Delete e D8 Ambiahce Music
& Catalc & Show InSearch ‘ Movie Selpction
> & Requil Remove from Context Ctrl+Alt+Shift+Down @Pradcet D1 safety Instrictions £ Cabin Crew
v B0 Bl Chosen Movip Movies 1
&8 Opera Move... D= Commercigl Ads
&0 Imposed Movie < Make Audio
P Rename... F2 s e Announcem...
& Re e Broadcast [enAlrcraft Altitude™ 5 g
£ Import... Live Aircraft )
-t &4 Export.. = @ Moving- Localizatio @ Flay Ambiance
& Inte oving Map Map Ch... : Music
& Da Refresh F5
& Rol Close Project @Play Imposed
v & Op Close Projects Movie
£ © RunAs ’ Adapt
; > Provide £
= 4% Debug As © Connectity @ Entertainment] DI Flying Mode
’ Team > Service [
g 3
Compare With >
’ Restore from Local History...
- R PyDev > D4l Connectivity Dl Services Configuration
b 2
DEV] Export requirements [0.1.2] to XLSX
& DRI Exp ) a [ ] @Pasonai Device 2 Ground|Operator 408 Airline Company
Export requirements [0.1.1] to XLSX . . e
& ‘= Capella Conversion > B~ Capella to CSV @boeﬁﬂe
o Syst.er Capella - SysML conversion > ~~ " Capella Light to CSV (Semantic Browser referenced elements)- Experimental 5‘::::;;
& Logic Configure > % Capella Light to CSV (Semantic Browser referenced elements + containments)- Experimental
Physi S b
: EP)E;S‘C Exclude remaining elements = CSVto Capella Update
) 1 Include remaining elements f# Generate empty CSV files Digital
= Represen @'mel Media ] S Media Offer
= In-Flight Ent  Migration > Ceess
” B o lohs £t Properties Alt+Enter
& In-Flight Entertainment System
=

©Naval Group SA property, « 2022 », all rights reserved. Corporate Sensitivity NAVAL Group
PUBLIC SA
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NAVAL
DEMO: EXPORT PROPERTIES GROUP

> Select the export/import options and target/source directory

All Activities £ [OPD]1 Perform Audic An

B perform Audio Announcement
= X
Capella to CSV Export
% Passenger | (@ Export Capella model data into CSV files o Crew
2 Pilot
Export directory: t:\Users;lq: Browse... | friority
Listen to Audig| | Hio i
Field delimiter: lcement
@ Semi-colon () Colon () Space () Tab (O Other:
Text delimiter:  |" v
Watch Movie ' ! gow
2™ Character set: windows-1252 Wudio
- = | ficam, ..
Line separator: |Windows
@ Watch Moving: | biance
Map Isic
posed
vie
Cancel Restore Defauits
! ! D
Piay Games | i = [ ‘ F
Bl Connectivity Pl Services Configuration
{0E] Perrsonal Device £ Ground|operator $0E] A
Browse the Internet o Connect to Configure 1

©Naval Group SA property, « 2022 », all rights reserved. Corporate Sensitivity NAVAL Group
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DEMO: EXPORT DONE

Téléch... » CSV

v @ O Rechercher dans: C5V

s

MNom

Capella Days

| capellacore.Generalization.csv

| capellacore. KeyYalue,csv

| capellacore.PropertyValueGroup.csv
| capellacore.PropertyValuePkg.csv

| capellacore 5tringPropertyValue.csv

| capellamodeller.Project.csv

| capellamodeller.5ystemEngineering.csv

| es.ComponentRealization.csv

.| es.ExchangeltemAllocation.csv

| es.Interface.csv

| cs.interfacePkg.csv

| cs.Part.csv

| cs.Physicallink.csv

| cs.PhysicalPath.csv

| es.PhysicalPathinvolvement.csv

| cs.PhysicalPort.csv

.| ctx.Capability.csv

| ctx.CapabilityExploitation.csv

ctx.Capabilitylnvolvement.csw
| ctx. CapabilityPkg.csv

| ct.Mission.csv

| cbe.Missieninvolvernent.cev

| ctx. MissionPkg.csv

| ctx.OperationalAnalysisRealization.csv

| et SystemAnalysis.csv

| et SystemComponent.csv

| ctx SystemComponentPkg.csv

| et SystemFunction.csy

| ctx.SystemFunctionPkg.csv

| datatype.BooleanType.csv
datatype.Enumeration.csv

| datatype.NumericType.csv

Moaodifie le

0/09/2022 16:04
30/09/2022 16:04

30/09/2022 16:04

19099 160
/2022 16:04

30/09/2022 16:04
/2022 16:04

22 16:04

30/09/2022 16:04

2022 1604

2022 16:04

(2022 1604

30/09/2022 7604

022 7604

0/09/2022 16:04

30/09/2022 16:04

©Naval Group SA property, « 2022 », all rights reserved. Corporate Sensitivity NAVAL Group
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Type

Fichier CSY Micro...
Fichier CSV Micro...
Fichier CSV Micro..
Fichier CSV Micro...
Fichier TSV Micro...
Fichier TSV Micro...
Fichier C5V Micro...
Fichier C5V Micro...
Fichier CSV Micro..,
Fichier C5V Micro...
Fichier CSV Micro..,
Fichier CSV Micro...
Fichier 5V Micro...
Fichier CSV Micro...
Fichier C5V Micro..,
Fichier CSV Micro..,
Fichier CSY Micro..,
Fichier CSV Micro...
Fichier CSV Micro...
Fichier CSV Micro...
Fichier C8V Micro...
Fichier TSV Micro...
Fichier C5Y Micro..,
Fichier C5V Micro...
Fichier CSV Micro...
Fichier CSV Micro...
Fichier CSV Micro...
Fichier CSY Micro...
Fichier C5V Micro...
Fichier CSV Micro...
Fichier CSV Micro...

Fichier C5V Micro..,

Taille
2 Ko
48 Ko
2 Ko
2 Ko
2 Ko
1Ko
10 Ko
2 Ko
2 Ko
2 Ko
3 Ko
35 Ko
B Ko

3 Ko
TKo
2Ko
3 Ko
4 Ko
1Ka
1Ko
2 Ko
1Ko
2 Ko
28 Ko
2 Ko
2Ko
5Ka

2 Ko

NAVAL

GROUP

One CSV file is generated
per Capella’s object type

> Not user-friendly but it
is a full data model export

November 2022




NAVAL
DEMO: A CSV FILE STRUCTURE GROUP

name description id visiblelnLM ownedAbstr: ownedAbstr: ownedPrope ownedCapabilitylnvolvements ownedPropertyValueGroups includes namingRules ownedFunctionalCha
Provide Audio and Video Intercommunication Means 291fb362-9ac true [d44091f2-90b5-4b15-97b6-abf3f612f5d6 [329c0df9-a854-49ab-9404-bf2047a0ebf0, f8e27041-27b6-41c3-bed1-a8d59884a141, e9b7ca35- 6215—4e1:|[dd5634c?—830¢|~44?1—
| Provide Video Entertainment Services <p> 839bas73-84 true [3223678f-d8 [029014ef-b0le-4e2d-ac30 [c2c2235a-Baba-4058-82b3-034c860ff367, c499al1cs-1312-4509-h54b-2c1004edd 7d1] [e00b45ce-330b-4b19
| Provide Video Gaming Services [Wikipedia] b3a%65943-f9etrue [062b766d-1568-45b3-a802 [29d27502-5da6-4eda-992b-305113282342, 538db62a-46bd-49ea-bbf3-20125449622¢]
| Provide Wi-Fi Connectivity Service <p> 67baccA3-806 true [5aa0fd88-e13e-46ch-a927-9dc048384470, dedadd29-7f09-466b-bicd-e35208f455.f]
_Pro\ride Satellite and Internal Telephony Services [Wikipedia] 43207098-1d:true [9e73649f-cb2a-43d0-b66a-28259faa96f8, 91554616-d8df-4609-87ch-3c5244d52b42, c997d97b-3354-4f65-a818-df 7f23494290]
_Provide Moving-Map Services [Wikipedia] 4e6falle-933true [b5e2ccdb-fds9-45fa-82df-dobefe26e3f2, 83ebcfb9-5910-4953- bl f-c0845b9ebad%e, 2554815f-2af9-4e33-a799-8007586012c]
JIPrt:u'nride Audio Entertainment Services <p> 4cfel222-ele true [elcB6c2a-25af-4a30-b3c6- [9a14f5a5-19f6-402a-892e-ch2157516afc, 918dcBab-dbe2-4eba-b29a-a44b45445013]
' Provide Personal Device Connectivity 9a3942752-caa true [9f6b68c8-a52f-4519-9df7-805d919e84d3, 2c¢820cf9-021e-4dab-ab26-293256593868]
' Provide Testing Interface 1ladecsSb0-al: true [Dee8aaed-8169-42cf-b3d0-ad5a85073fc3, 6bf47529-0871-4192-317f-3258223dee2c, 23a38d41-9bb3-413e-ba74-c6f569724c0b]
Provide Configuration Means a643f8af-010 true [5469be78-c432-4ac4-860d-b1776203db6d, c44d4096-d1led-4b81-b3d7-d5c235ce3859, 2053a39%e-ecle-4cd1-a703-25d69db0fcas
] Update Entertainment Offer 32ff49c3-04bi true [3052189a-ac66-4e3f-9d14-09cf9df749c8, be87b851-9c85-4426-3431-819434d768e1]
_Provide Access Management Control Tiebe3se-bl true [f009fd01-1759-4fb2-9chc-8d420846e209 [01f3cd77-b7ch-4b0d-a42e-93f3f226ba3c, 377a8dad-97ch-4f13-2534-906a394 [a5484293-196f-4bfa-bd4d-adad73a0e48d]
- |Integrate Aircraft Constraints Sacd248a-39€ true [0d218f22-8c03-4d9b-95c7-d4a54ea4373: [2dbb068b-75d7-4016-ad0d-64a230f055a1, fd5f660b-d23d-45ca-b8fa-452f750cc882]

A row contains an element (eg object type) and the columns are properties.

Caution: relational properties are embedded within a cell as a « regular » Array
(eg [id#1, id#2, id#3,...]). Ids are the unique identifiers of the corresponding
object, found in its corresponding CSV file (by object type).
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DEMO: HOW TO IMPORT

> Open up your model, then right-click on the projet and select Capella Conversion

U ExempleProjectAvecimages
O GenerationDocumentaire

» & In-Flight Entertain
> & backup-2022-C
[ In-Flight Entert

v [ In-Flight Entert
v & In-Flight Ent

» & Catalog

& Requiren
v Operatio
» B Opere
& Requi

» & Operz

& Interf:

» & Data

& Roles

v (& Opere

> % Gre

> 488 Cre

> {58 Air

> 408 Air

> 40 Per

» £ Pac

& [0,

& [0,

& [Ol

> 8 System 2

> 8 Logical £

> £ Physical

> £ EPBS Arc

> [ Representat
= In-Flight Entert
(2 In-Flinht Fntart

Capella Days

®

X

F QO

|

New
Copy

Paste
Delete

Show In Search

Remove from Context
Move...
Rename...

Import...
Export...
Refresh
Close Project
Close Projects

Run As

Debug As

Team

Compare With

Restore from Local History...

PyDev

[DEV] Export requirements [0.1.2] to XLSX
Export requirements [0.1.1] to XLSX
Capella Conversion

Capella - SysML conversion
Configure

Exclude remaining elements
Include remaining elements

Migration

Properties

% Passenger I

Ctrl+C
Ctri+V
Delete

Ctrl+Alt+Shift+Down

F2

F5

S

Alt+Enter

DEMO IMPORT LOGICAL

COMPONENTS

NAVAL

GROUP

{08 Aircraft Crew
Music Selegtion % Pilot
hosen Musif i Make Priority
Broadcast : _
hbiance Music |® Audio. f - W @  Audio @ Set Flying M
Announcenent I e Announcement
hce Music
B Movie Selpction
I L
@Broadf:ast Dl Safety Instrictions £ Cabin Crew
hosen Movip thukes DelC L
osed Movie g————-ormmerdy A0 Make Audio
Announcem...
Broadcast
Live
@ Moving- @ Play Amh}ance
ng Map Map Ch...D% Music
Play Imp
® Movie
5 Adapt
Provide : .
@ Conmectivity E% Entertau?menq‘ DI Flying Mode
Service [%
Fy
B4 Connectivity D Services Configuration
{08 Pefsonal Device | | 2 Ground|Operator | ‘ {08 Airline Company
i e —_—
<> Capellato CSV Define
- 2 . . D business
=~ Capella Light to CSV (Semantic Browser referenced elements)- Experimental strategy
. (Semantic Browser referenced elements + containments)- Experimental
. Update
files Digital
wrmmerer MEdiE Media Offer
Access | T
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NAVAL
DEMO: IMPORT PROPERTIES GROUP

> Select the export/import options and target/source directory

All Activities £ [OPD]1 Perform Audic An

B perform Audio Announcement
= X
Capella to CSV Export
% Passenger | (@ Export Capella model data into CSV files o Crew
2 Pilot
Export directory: t:\Users;lq: Browse... | friority
Listen to Audig| | Hio i
Field delimiter: lcement
@ Semi-colon () Colon () Space () Tab (O Other:
Text delimiter:  |" v
Watch Movie ' ! gow
2™ Character set: windows-1252 Wudio
- = | ficam, ..
Line separator: |Windows
@ Watch Moving: | biance
Map Isic
posed
vie
Cancel Restore Defauits
! ! D
Piay Games | i = [ ‘ F
Bl Connectivity Pl Services Configuration
{0E] Perrsonal Device £ Ground|operator $0E] A
Browse the Internet o Connect to Configure 1
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NAVAL
DEMO: IMPORT DONE! GROUP

+ |4 *In-Flight Entertainment System.aird I &F =] S— | T lé ER wmmm
~ & In-Flight Entertainment System 4 . D%l ambiafice M
& Catalog Mc\:l.e Selechon J
= ReguirementsPackage @ Watch Movie |« . Brﬁaoi_c::t « Dl Safety Instrictions
~ H} Operational Analysis ale Mc"'@fe" MO?"E ) B Camiterab] Ads
> B Operational Activities pimposed Movi =
& Requirements Broadcast |e Aurcraft Altitudd™ 5 os
= Operational Capabilities @ Watch Moving | | M:;i;‘;g_ irce it -’@Lsg:l;':jc
& Interfaces Map ) Meving Map Map Ch---gﬂ]‘ Aircraft Directio n =
= Data
+ [= Roles
@ Role 1 =
Role 2
> @ Operational Entities Provide - Ent:r;j;iﬁtnent
B3 System Analysis Play Games SRRty Senvice  [%
M Logical Architecture 4
+ EB Physical Architecture
B3 EPBS Architecture D8 Connectivity DEServi
= Representations per category
= In-Flight Entertainment System.melodymodeller i . ‘ i personal Device ‘ R

Please read the documentation as the import is flexible and several options
exist.
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NAVAL
CSV ADDON LESSONS LEARNED GROUP

= Very powerful as it solves many business and interoperability issues,
even at the meta-model level (eg NAF <- Arcadia).

* Not friendly-enough for « business user », we had to develop an
Excel spreadsheet with VBA macros to automate the « fill-in »
process of the CSV files for the data import

CSV Export is now reserved for advanced users for specific needs.
Thanks to Python4Capella we now tend to develop ad-hoc scripts for
exporting on-purpose data : Interface Control List, Requirements <>
System, System’s (simulation) characteristics, etc.

For import, it is the best productivity tool we have.
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NAVAL

GROUP

BUSINESS USE CASES & CAPELLA’S ENHANCEMENT
(ADDONS)

USE CASE #2
RECONCILE FIELD-SPECIALIST SCHEMAS AND MBSE

©Naval Group SA property, « 2022 », all rights reserved. Corporate Sensitivity NAVAL Group
PUBLIC SA

Capella Days

November 2022




NAVAL
SCHEMATIC ADDON GROUP

Capella 1.4.2

Cross-level
. Schematic . Python4
analysis Cybersecurity Capella

HTML

CSV converter Filtering
generation

Modelica Document Sub-system
exporter output transition

oo
c
9=
o
=
O
(%]
c
o
<
=)
>
(a1

Neo4) States/modes Requirements
exporter ORI 4 advanced mgt advanced mgt

Naval Group addons External addons

Licence Open
Source EPL2.0

Any C.SV Private Open Source
« speaking » . HTML EPL2.0 by Naval
data source Gitlab Group

Proprietary
licence
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USE CASE #2 — MIND THE GAP BETWEEN NAVAL
P&ID, PFD AND MBSE GROUP

= Delivering P&ID (Piping and Instrumentation Diagram) and PFD (Process Flow
Diagram) is the usual way of describing the architecture (how functions are realised by
an equipment located in a geographical location) of a cyber physical system (electric,
mechanical, hydraulic, hvac, etc). It is a common practice which is also driven by
international norms and regulations and as well asked by regulator authoritees to verify
system design conformance to legal rules.

= Physical layer in Capella does address the same purpose, leading to duplicate the effort
to describe the physical architecture

We decided to develop for high level design phase the capability to Capella
to generate the PIDs/PFD diagrammes based on the « usual » MBSE block
view.
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AN EXAMPLE FOR A HYDRAULIC SYSTEM NAVAL

(PID/PFD)

GROUP

£P) Travers_F

o e fF) Sect F
N Mt et _ DBTuyau 03 F |; ‘ i DB Tuyau_02_F
I — - - -

fF)Sect O
D=8 le Do Tuyau_03_0 M Dol Ty o
L] I y S TrokSecu.0
T AT
D@ Tuyau_21.0

£P] Tiroir_Com_O

©Naval Group SA property, « 2022 », all rights reserved.
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£P] Tiroir_Co

Describes:

* The «flow of material »

* How to control the
system and with what

* The safety mechanisms

* Connections between
equipements

* Additional
characteristics such as
capacity, location, etc

November 2022




AN EXAMPLE FOR A HYDRAULIC SYSTEM NAVAL
(PID/PFD) - FOR DUMMY

fFlTfoir_Com_O £F] Tiroir_Com

To (remotely operate)
CONTROL IN/OUT the
hydraulic cylinder

FUNCTION
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AN EXAMPLE FOR A HYDRAULIC SYSTEM NAVAL

GROUP

(PID/PFD) — FOR DUM

£F] Travers_F

AATuyau_04_F
.

fFl Travers

, £F] Tiroir_Secy

o
. To (emergency) STOP
£F) Vérin .
-~ , fluid flow
L £P] Tiroir_Com_O E £P] Tiroir_Com_F
| FUNCTION
o\ .
Pl Travers_R
| 8 Tuyau_01_R " B DeBTuyau_03.F . £Fl Tuyau_T,
JM—LJSL_l:'i_C"MI I I - M'L‘,at__L:L:
Dol Tuyau_Alm
fE)Sect R ol 7] Sect_Alim
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AN EXAMPLE FOR A HYDRAULIC SYSTEM NAVAL
(PID/ = FOR DUMMY GROUP

Pressurised HULL

Breathable

sea water
envmt air envnmt
D-ﬁ‘l_v,a;_zz_o T « k|
Hydraulic
_{-{FjTinoir_Secu_O ﬂU|d )
T ¢ Hydraulic
= a3 fluid

Enable to CROSS two
heterogeneous
environments (ambiant

£P] Tiroir_Com_F

£F] Tiroir_Com_O

air/pressurised sea
water) surrounding the
physical interface

FUNCTION
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AN EXAMPLE FOR A HYDRAULIC SYSTEM NAVAL
(PID/PFD) - FOR DUMMY ©

£F] Travers_F
T DA E fF) Sect F
-~ uyau_Us_ v N‘L)BL_C?—_:> W"L.-_,a-._ﬁ'l_:
{ ] 3
fFl Travers
=3 #F]Sect O
DE@Tuyau 04 O " M-L‘,EL-CE-C‘ D@ Tuyau_22 O

L £F] Tiroir_Secu_O

o

To push/pull
(rudder blade)

[MAIN] FUNCTION

£P] Tiroir_Com_F

| D@ Tuyau_01.R I DeTuyau 03 F £ Tuyau_T,

M-LJSL_1:1_C' M—L‘Jal__c1_:
-

M-L‘J au_Alim

fF]Sect R fF]Sect Aim
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AN EXAMPLE FOR A HYDRAULIC SYSTEM NAVAL
(PID/PFD) - FOR DUMMY

Congratulations, you have achieved the « bronze »
level on hydraulic system definition ©

But as discovered, you must understand the symbols
and what they mean!
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NAVAL
WHAT WE BUILT GROUP

= A catalog(-able) of (visual) symbols libraries mapped to « project-
defined » equipements for all (engineering specialists) various
domains, modifiable for each project w/o coding

= A way to assign a symbol/equipment to a « node » in the Capella’s
physical layer (using PVMT)

= An additional view to overlay an existing diagram, replacing the block
symbol to domain-based symbol




HOW IT WORKS NAVAL

SCHEMATIC CATALOG cROUP
= Project Explorer £2 ) ] .
* = any string, ? = any character, \ = escapeE«g Ul pment num ber VISLIa| ||bra ry
v 3 CatalogueSymboles 7~ O\ N\
> [= Electrique ' Aeelgiata1ogueSymboles/Hydr‘auliqu‘éAGGI. png )
v (= Hydraulique 1=CatalogueSymboles/Hydrauliq .png
@ A001.png M@B1=Cata logueSymboles/Hydraul%que/mel. png T001.png
@ CNROOT.png Se01=CatalogueSymboles/Hydraulique/S001.png
g S002=CatalogueSymboles/Hydraulique/S002.png
@ MO001.png — | Te@01l=CatalogueSymboles/Hydraulique/T001.png » ﬁ/
@ 5001.png T002=CatalogueSymboles/Hydraulique/T@02.png i
@ 5S002.png Te03=CatalogueSymboles/Hydraulique/T003.png
@ T001.png — Tev4=CatalogueSymboles/Hydraulique/T004.png . .
@ T002.png TOo5=CatalogueSymboles/Hydraulique/T@05.png V|Sua| representatlon
@ T003.png Tev6=CatalogueSymboles/Hydraulique/T006.png
@ T004.png Ue01=CatalogueSymboles/Hydraulique/U001.png
! VER@Q1=CatalogueSymboles/Hydraulique/VERGO1.png
@ T005.png R@=CatalogueSymboles/Electrique/RO.png
@ T006.png R1=CatalogueSymboles/Electrique/R1.png
@ U001.png Relais=CatalogueSymboles/Electrique/Relais.png
D VEROS4:RN0 Select=CatalogueSymboles/Electrique/Select.png
- schematic.labels=diametre,tension

Settings file (catalog)
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HOW IT WORKS

SYMBOL ASSIGNMENT

Symbol assignment to [Nodes]

. [PAB] (N) DB_001 22

a a s r |
oY L& Vit vl v‘ﬂ"f‘.‘|§°v‘
Trav: .
DT yau_04 @] pdTuyau_03F
- .
Trave
Do 4.0 MBS pelmy o
5]
JE]‘u’emn

[PAB] diagram

@ % 2 % X %]

@ﬂro:rfSecu_O

DeBTyuyau_21.0

{F] Tiroir_Com_O

g

= O ¥ Semantic Browser 2

v

Referencing Elements

" 4 {8 (Physical Component) Tiroir Secu O

Current Element

NAVAL

GROUP

vl

ot
%
&7
=)
88
0
|

Referenced Elements

| v & Physical Links
~ D= Tuyau_21_0O

i | | 1 BBt D mmiitN

-
-
-

(Physical Component) [Node]

Editing of the properties of a Physical Component

Capella|Management | Description | Extensions

Applied Property Values :

Value

Name
| = schematic.image T001
TS25002

| =SRTPF

1

v £F] Tiroir_Secu_O
v i Maximal CIAT Security P
“a- a-~ilability: 0
fidentiality: 0
grity: 0
i eability: 0

es_Com_Verrin
ated Diagrams
3] (N) DB_001

3] (NB) DB_001
3] (NB) DB_001B
D] Structure

[ >

v i Applied Property Values
=5 RTPF = TS25002
= schematic.image = T001
ged Physical Components
Secu

Applied Property Values
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HOW IT WORKS NAVAL

GROUP
OVERLAY

Symbol display : Layer — Schematic Images

BrBi-|f | Brg-lmA s B Qo v m| @ -

~  Schematic Images
Schemnatic RTPF Labels

Schematic Labels from Configuration File

{F] Travers F

| DeBTuyau_03_F v E j fF) Sect
o ! & EsectF ].  DTuyau 03 F M Do

Travers
.

Travers 7 X P Travers O
7] -} DBTuyau_03.0 = Dl Tuyau_22_ 0 ) fFlSect O
g° s HEE)Sect O — » 0 K _ DelTuyau_03.0 N De8Tuyau_22 0

{F] Tiroir_Secu_O

E , €] Tiroir_Secu_O
. ~ T I -

D8Tuyau_21_0
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HOW IT WORKS NAVAL

SYMBOL ORIENTATION GROUP

Symbol orientation : (Right clic) contextual menu

& *[PAB] (N) DB_001 £

- D:-; - ,_r:s. - N - £ !}| & v | ‘{a“,‘ ® g ® I:?h i dx‘ B I A~ X ‘ S v Jgv o v [f | 1 | @~ :‘ Properties O X
) Tavers £ (Physical Component) [Node] % P
S [ P A = D M Editing of the properties of a Physical Component
FlTaven0 __v_nght click Capella Management Description Extensions
Dol Turyau_04_0 Do Ty a 03] [
T ][_ q : ﬁ- New >
A Send to Fast Linker View F6 Applied Property Values : ™
+* Send to Transfer View r
Ef Send to Mass Editing View > Name Value
B2 Send to Mass Visualization View > =sschematicimage.position 16 (
| Edit N =sschematic.image S001
T q . =RTPF SC00012
— i Show/Hide > | symbol orientation
o fF)Tiroir Com_O 98 Layout >
Reset Origin Ctrl+Home
E[ Format >
1#1 Schematic Viewpoint > <3 Rotate 90 degrees left
A Travers R Patterns > (> Rotate 90 degrees right A dds a n e W prop erty
8 1.8 p R B @ Filtering > 2» Rotate 180 degrees
L & Load Reusable Resource.. ¢ Flip horizontally h d . h
Select > % Flip vertically t a t e In es t e
@sect X Remove from Context Ctrl+Alt+Shift+Down {:2 Backto Initial Image Sy ',] ] bOlS 7 flip an d

orientation
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AN EXAMPLE (PHYSICAL LAYER) NAVAL

AN HYDRAULIC SYSTEM ARCHITECTURE GROUP

[PAB] Overall view
T —_— [PAB] Nodes ONLY

! %, Ligne HP Chambre O

R

{F] Tiroir_Secu_O = Rt Trav |
. = " dTuyau 02 F vers. - - 1 TETS——
P . Dell Tusyau_22.O - [l tione HP Chamore P clrai: L ) D8Tuyau 03.F | {FlsectF ) SiTuyau 02.F
pfuyau a0 {F) B¥EHu 030 fFlsecio | . §F]8_Tiroir_Secu [ B - ;| ) = b | 1
J | D@ Tuyau_21_0
| i & \n:er\:!wr::a;\ueuwe r; a £F] Tiroir Com_O
DaLigneOsecu \ P 2 i Dl LigneOtiroit w
P iy - 5 Travers,
1 | DEHP_A02 a DAHP_AO1 8 8_iroir_Com_O D Tuyau 040 XL DeTUyau03.0 [Bsecco ) M8 Tuyau 220
P l 7] vérn 3 Autoriser 1 NS, o { o
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r ) lpaao oz ol DaHo_F2 "%a ' s
T w L —_— | | o 03
Sortir le vérin el ; §F)Tiroir_Secu_O
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D) manoreu\r’e dn..'! o, Purger la chambre
clapst I\ O du vérin {J
TN
Rentrer le védin 1 . Dl Tuyau_21_0
@& de manoeuvre TP vEen L ) 1
du clapet ] TiroirCom_F ,\ 7] Tiroir Com.O {P] Tiroir_Com_F
D8 LigneForoir = -
i {8 8_Tircir_Com_F —0
o Purger la chambre
¢ F du vérin
= '
£7) ;""“-_ PP RO
D Tuyau_01.R] [ D=8 Tuyau_03_F Alimenter a !
bt y Dl HP_AF chambre F du vérin
=
¥ Ouverure Clapet T
= P [ Tuyau_01_R l@lmv“': De8 Tuyau_03_F

B Femenure Clapes

N { Bl Tuyau_TI ‘]»
DB Tuyau_01_0 u
Dl Tuyau ‘.
< J Dol Ty au _Alim
De8 Tuyau_Alm Ly J
7] S5t Sect
u o = =
FlsectR Flsectaim - e
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AN EXAMPLE (PHYSICAL LAYER) NAVAL

FROM NODES ONLY (BLOCK SCHEMA) TO P&ID/PFD GROUP

~  Schematic Images
L S h t . I Schematic RTPF Labels
aye r = C el ] ’a IC l ] ]ages Schematic Labels from Configuration File

£F] Travers -

- P
< < @"m}wv Flsect o8 -4 iy . > - Deg

Pl Travers O o

i &
Y~ [ = O Y e [T~
@ﬂro;f:Secu_O » £F] Tiroir_Secu_O
s |
| ) D 1.0 L A D
T vénn ; ) ’ - - )
{PF] Tiroir_Com_O 7] Tiroir_Com_# £F] Verin
o
[ £F] Tiroir_Com_O £ Tiroir_Com_F
fFlTravers R
o ) ra-aers_‘ g _ Dol Ty au b & D=
1 L 0 ) Tuyau_ T} "
D=l T 01_.0
Dol T
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AN EXAMPLE (PHYSICAL LAYER) NAVAL

6 OPTIONS TO DISPLAY INFORMATION USING THE OVERLAY GROUP

v Schematic Images
v Schematic RTPF Labels

3 SChemat[C Iayers - 6 Comblnatlons ¥ Schematic Labels from Configuration File

£8) Travers F £ AR152241 RTPE
DI TLyau 04 F T 0 F Flsect NAME = T p— f P £l scooo1
> L ;_ll

&) Travers 0 Pl AR152242

: N Ascoooz 7 N
O Tuyau 04 0 Dol Tyyau_03_C qsen'oi"ﬂ' DBTwau 220 ) D= XT001 J D=l 7008 % DlixT006 J
yar_ > L Lol :7;.-—1_,_7 — s ’“:_7 ‘1. S —— = /)

£F) Vérin g £ Tircir_Secu_0 . £FIVR055521 g , EPlTs25002

£F] Travers_F - AR152241

Tuyau 03 F

Sect F - SCOP013 E + RTPF [ e sFscoc RTPF + diameter
£ NAM I 4
- XTOPN~ D=8l XTOO2 - 20mm ‘J. De8 XTO10 - 20mm

| E .

£E1AR152242

£F)sCo001
m Dwll XT008 - 20mm N D=8l X T006 - 20mm i

LB] Viérin - VRO5S... £EIVR055521 i i
- _f - T
| T

|

- |
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NAVAL
SCHEMATIC ADDON LESSONS LEARNED GROUP

= Reconcile all engineering fields and knowledge into one repository
(and model): the MBSE !

* Friendly-enough for « business user » however an enhancement
would be required to be able to use PVMT « list » for selecting the
right equipment based on conditions - you’re welcome to make it
happening!

Ideal for blueprint phase however for realisation phase (detailed design)
the overall (Capella) project must be carefully designed (eg using libraries
and potentially splitting it into smaller projects) as our data volume is fairly
large at the equipments level (> 20.000). Both Capella and the addon have

not been designed to handle such a volume in one model.
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NAVAL

GROUP

BUSINESS USE CASES & CAPELLA’S ENHANCEMENT
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USE CASE #3
VISUAL TRACEABILITY ACROSS LEVELS: OA, SA, LA,
PA
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Capella 1.4.2

Cross-level
. Schematic . Python4
analysis Cybersecurity Capella

HTML

CSV converter Filtering
generation

Modelica Document Sub-system
exporter output transition
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Neo4) States/modes Requirements
exporter ORI 4 advanced mgt advanced mgt

Naval Group addons External addons

Licence Open
Source EPL2.0

Any C.SV Private Open Source
« speaking » . HTML EPL2.0 by Naval
data source Gitlab Group

Proprietary
licence
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One of the main objectives for using a MBSE is the ability to justify a design (solution) by
being able to trace it back to the needs.

Capella does not offer out of the box a visual possibility to perform (output) it as a
« diagram-like ».

You can navigate within the semantic browser from relationship to relationship however it is
« user action-driven » and not an ouput-like diagram.

We decided to develop a generator that creates a new (static and final)

diagram crossing all layers (top-down or bottom-up) showing realization
« links » for a selected concept/element.

Why? To enable the traceability for a concept across all layers and visualising easily if

the concept (equipment, function, etc) realises something « interesting » (eg best-value
analysis) at the operational or system layer.
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Cross analysis runs on any selected element, wherever it is:

Right-click selected element :
 On adiagram

* Inthe Explorer

* In the semantic browser
That belongs to any viewpoint
* QOperational Analysis

« System Analysis

* Logical Architecture

* Physical Architecture

Cross Analysis > Init Cross
Layers Diagram (CLD)

Capella Days



AN EXAMPLE (PHYSICAL LAYER) NAVAL

AN HYDRAULIC SYSTEM ARCHITECTURE GROUP

& *[PAB) (NB) DB_001B 2

a

sfpvivilivN~v 22| &~ B e R 2EX%| B I AvEA|Dy sv—>~vE e Fortheselected
function, we want to

Dol Tuyau_04_F @I“"ﬁp_,n_:z:_él Flec: | D8 Tuyau_02_F
L ; . ' {E] Tiroir_Secu O ] !"-ﬁLrgneH?Chambﬂto / knOW tO WhiCh
r !
D TLyau_22 O == B tione HP Chambre P

Dot fyau_04.0O TWE;Q_ 03.0 8_Tircir_Secu H 1
- = Operational Capabity

=~ e Sl ST Ry

J ) ‘ ® Interdire manoeuvre
D8LigneOsecu clapet .

wroir_Com_O

— ’ e com 0 itis related
B H® ---A:J-:-o--r-i—i::l: ;E[ ] "u‘JL_ Alimenter la l
..... o '
8 Vérin » DE=P_RFY
= ¥ - H H H New >
Sortr le vérin oe nght click
@ mano:.;vne dd 2 Send to Fast Linker View F6
clapet T, .
. v +* Send to Transfer View
® :Z",ﬁi:f::? E¥ Send to Mass Editing View >
EO Pt 5 2 Send to Mass Visualization View >

]

>
I & Init Cross Layers Diagram (CLD)

y I S E by
Y - \
& = Cross Analysis J
@Tﬂvm-' : m’“‘ﬁﬁj >

I;IG'L,a__CT_R.M ' D8 Tuyau_03_F 1 L?_l F“tering >
\ . & Load Reusable Resource...
Select >
Remove from Context Ctrl+Alt+Shift+Down

©Naval Group SA property, « 2022 », all rights reserved. Corporate Sensitivity NAVAL Group
Capella Days PUBLIC SA November 2022




AN EXAMPLE NAVAL

GROUP
FROM PHYSICAL FUNCTION TO RELATED OPERATIONAL ACTIVITIES
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New step : right-click on related operational activity and use Cross Analysis
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New step : right-click in the semantic browser
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CROSS ANALYSIS

New [CLD] diagram
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THANKS FOR YOUR ATTENTION

authorized use, copying, modification, translation,

ibited to use, copy, modify, translate, disclose or
nerally, a breach of Naval Group SA’s rights.

YOU’'RE WELCOME TO CONTRIBUTE TO
MAINTAIN THE ADDONS ©

WE ACCEPT VOLUNTEERS!
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