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SUSTAINABILITY TRANSFORMATION
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FROM STATIC DIGITAL TWINS TO CYBER PHYSICAL VIRTUAL TWINS

The VIRTUAL TWIN is a scientifically accurate virtual model of objects that can be tested to analyze and optimize
how they will behave under different scenario’s using real-tie or experimental data

DIGITAL TWIN VIRTUAL TWIN

ISOLATED CONNECTED

LINEAR MODEL BASED

STATIC DYNAMIC

SINGLE PURPOSED REUSABLE IN CONTEXTS

3D 4D — INCLUDES TIME!
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INDUSTRY EXPECTATIONS

UNIFIED
DATAMODEL

Smart Ships

MBSE

MODSIM

Generative Design (Al)
Sisterships

Ships Virtual Twins

Smart Shipyards

Design to Production
Integrated Robotics

Optimized planning (Al)
Model Based Execution
Production Virtual Twin
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VIRTUAL TWINS FOR SHIPBUILDING EXCELLENCE

SHIPS VIRTUAL TWINS SHIPYARDS VIRTUAL TWINS

Improve Profitability and
Capacity

(@) @

0 i (s

g Production Planning Optimization A
Innovations, Energy Efficiency Robotization & Automation Supply Chain Planning

Advanced Simulations Augmented Reality + Artificial Intelligence

Quality control integration & automation

Ready for Future Ships - Workforce Challenges

. FROM DOCUMENT-BASED TO MODEL-BASED SHIPBUILDING J
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FROM ‘DOCUMENT-BASED’ TO ‘MODEL-BASED’ SHIPBUILDING

SYSTEMS
ENGINEERING

SIMULATION

APPROVAL ‘

Improve Production Capacity
and Risk Control

© DassaultSystemes | Confidential Infomaton | 2025

MANUFACTURING

Solve Workforce Challenges

COLLABORATION

Improve Ships Capability [— SUSTAINMENT / 7S DASSAULT
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SYSTEMS ENGINEERING V DIAGRAM

‘ VALIDATES -
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SIMULATION HELPS REDUCE RISK
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MORE SIMULATION = LESS RISK
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DEEPER & BROADER SIMULATION
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INCLUDING REQTIFY, CATIA MAGIC & DYMOLA ON 3DX

B

MODELICA

SDEXPERIEMCE

55 SIMULIA
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RISEE : REAL-TIME INTERACTIVE SYSTEM ENGINEERING EXPERIENCE

Contribute to the Submarine Drone Virtual Twin by proposing a Submarine simulator demo showing cross-
discipline capacity of 3DEXPERIENCE platform for digital continuity, by coupling a DYMOLA Behaviour Model
with @ 3DEXCITE Realistic Environment.
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CATIA Magic

Dymola

Creative Experience
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New Standard
Definition

o >
— D ) L 3D Model
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3DEXCITE Creative Experience

Name Ve |[Unit |[For.tue|[.1 |[Type | } Rt
oLk Submarine Drone RFLP A1 ! ) Degyrees STERN
oLk Connection FMU ..rence00000429,1) } ‘,.‘ ; ¢ 2 it “ . jeta !
a- G0 fmuCloudGateway R DO
+| Real A1 (xxIn) ] Real
J Real Al (yyIn) § : Real R
- 4| Real A1 (Roll Roll In) o -0.000261 Real
— 4| Real A1 (Pitch Pitch In) " Real
— 4| Real Al (Yaw Yaw In) & 3.13889 Real
+| Real A1 (Speed Speed In) i 0534949 Real -
+| Real A1 (Bow_A..le Bow_Angle In) of 0 Real
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AS-IS: SYSTEM REQUIREMENTS ANALYSIS

» Requirements often require subject matter expertise to verify

» Example: How do changes to weight & cruise speed affect an aircraft’s range?

s Relian ceon SM Es:

Full Analysis - Activity

«system cantext» «systemcantext» s I o I etho ds
Aero Analysis Weights Calc Perfo
RO T No access to Tools
Airplane Sizing - Aero FMU Airplane Sizing - Weights Airplang
t I o I No Co-Bimulation
arequiremrent
e e
Max Weight aireraft
id="3" asystem
Text = "Loaded Weight must Aircraft
be under 50000" F =~ - _ asiyr - H
~— < _ DR eeeeeeeeas Tennnnnnnnn,
— |Wet_Area  Real o
\Wt_Paylnad - Real =8000 0 . arequirenents
Criise_ Vel : Real = 300.0 H , o
reuirement: Num Fass - hteger = 25 : [EMinlRangelRequirem ent
Max Stall Speed ILoaded W Real «satisfy» HRCERH
Requirem ent «satisfy» [Remzs TREE] - —-—"—"—-"~—-"=-"—--- 2 7| Text = "Range shall be more
_________ /5tall_Speed : Real d H 1
Id="2" € = |than 1000’
Text = "Stall Speed to be H
below 200" .
M L
fuss
engine. fuel L.
p— py— Inefficient

Engine Fuel

WE_Engine : Real = 3000.0 Wi_Fuel é;’;\gzﬁnnun [Fuse] NOt Scala ble
Num_Eng : Integer = 2 /5urf |
Introduces Error
No Traceability
No oppy to perform trades
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TO BE: SYSTEM ANALYSIS WITH ENHANCED SIMULATIONS

 Evaluate Requirements Directly from CATIA Magic using latest SME-approved validation models and co-simulation

SYS Engineer Decreased Reliance on SMf V64 \nalytical Models can be: Domain
Verify on-demand Shared
No tool access required Lifecycded EXpert

F Enhances SysML model Executed by SE

«syster cantexty

Published Simulation
Template

Full Analysis - Param etric

«system cantext> «system contexts «system contexty
Aero Analysis Weights Cale Perform ance Analysis

constraints
Airplane Sizing - Weights
Airplane Sizing - Aero FMU

constraints constraints constraints
Airplane Sizing - Aero FMU Airplane Sizing - Weights Alrplane Sizing - Performance

. ] —

——— E
= < \ : ‘ Published Simulation
Max Weight aircraft Sunneee H H
= < v : : : A\ Template
Text = "Loaded Weight must e\ Aircraft : : . ===
-_\__isafi-sfyz E : E +STEFTT = s>

Airplane Sizing - Performance

be under 50000" PRl
e NG R
T | MWet_Area: Real H H
Wi_Payload : Real =8000.0 TR H H . . .
Cruise_Vel: Real = 300.0 " N H :
«requirerrenty Num Fass - Integer = 25 Min Range Requirem ent . Published Simulation
Max Stall Speed Loaded_\W* Real «satisfy» =" .
Requirem ent csatisiy» ‘Renge - Real q-———-==-=- - - = > Text = "Range shal be more Template
=2 Lo o e I5tall_Speed : Real d e
Text = "Stall Speed to be
below 200"
............................... Co-simulation (CSS / FMU
l / MPCCl protocol)
fuselage. wing
engne fuel Gubsystem
csubsystemn

“subsystem (subsystem i
3 y Fuselage Wing

Engine Fuel

=
m/[,EnEgnmevaRff; = 30000 W_Fuel o S Eﬁigib‘fa”gv}:’:::%iﬁ‘;f“” WE:@;Z EEZEEEEDDD
U R Increases System Analysis
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CREATING & PUBLISHING ANALYSIS MODEL TEMPLATES

» SME builds Process that references model(s) using Virtual Twins or External Applications
« Sys Engineer can then use to create an executable SysML model Collaborate

sm" o o SM E
< Product Virtual Twins Interoperable <;§§)

DYMOLA CATIA & SIMULIA Parametric £5.
1D Behavioral tions Models 0 _{;‘.3
p e Map Parameters
~ o) e
No files and Accept models
No reformatting Eee——

Sys Eng

Architecture

Develop and Mature the Compose a Publish a

Models Process

Template

Add
to SysML

58

-‘-j

Launch System
Analysis
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THE 3DEXPERIENCE PLATFORM IS FLEXIBLE AND OPEN

ENTERPRISE ADOPTION

)

People
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APPLICATION AND SOLUTIONS
Native Web 3 Party
Apps Apps Apps
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WHAT UNDERPINS THIS FLEXIBILITY AND OPENNESS?

A holistic connected data model built on modern service orientated architecture

I I I 4= File Converters

<4=mm) Application Connectors
Simulation / Optimization

Functional
Physical

-
€
]
E
]
¢
5
o
]

(-3

4=mm) Process Automation

Business Intelligence
Openness

Governance / Program / Configuration / Change / Quality

<4mmm) Enterprise Integration

Flexibility

Enterprise Customisation map Platform Configuration

A modern service based approach to platform design:

= Plugin data from different sources in different formats

= Extend core capabilities through APIs (Application Programming Interfaces)
= Expand core data model to tailor to specific business needs
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IMPORT AND EXPORT DATA

Import and Export a large number of 3rd party formats

4=m) File Converter

-
€
]
E
]
¢
5
o
]

(-3

Governance / Program / Configuration / Change / Quality

Functional

Physical

Flexibility

Simulation / Optimization

The 3DEXPERIENCE platform model
compared to the AVEVA Marine model

Business Intelligence

Openness

3DPDF

3DXML Briefcase
3MF
Abaqus_Material
ACIS

Allegro

AMF

Autocad 2D
Autocad 3D
CATIA Composer
CATIA V4
CATIA V5
CGM

CityGML
COLLADA
CREO/ ProE
Deltagen

DXF 2D

DXF 3D

EMN

FMU Functional
FBX

* Reqired

Format
Source
Location

Filename

-
«1

«

«1
«1

«1

6L2

ICEM Surf

IDF

IFC

IGES

INVENTOR

JPG

JT

MDL Matlab

MDZIP (CATIA magic)

Mean_stress_Correction

Mentor_Graphics
MICROSTATION
MO Modelica

NX

[o]®

OBJ

Open Mining Format
PARASOLID

PDF

PS

REVIT

ReqlF (CATIA magic)

* Required

* Options

«r

<t

<t

«r
<1

->

<1

<1

<t

->

<t

RHINO T
Signal_Data T
SLX Matlab <t
SOLID EDGE ?
Solidworks T
STEP Multidiscipline <1
STL <t
Stress_Spectrum T
SurPac <t
SVG «
SysML (CATIA Magic) —«*
TIF «
VRML «t
XCDM <t
XMpLant T
JS sasaawr
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MIXED ASSEMBLIES

Standard connectors for many 3" party applications provide OOTB integration

Functional
Physical

Requirement

Simulation / Optimization

2
[
g
a
2

Governance / Program / Configuration / Change / Quality

Flexibility
GEEE

7 BYPIVNESIPSOE&E—— TP B~

-
Ie

wmck and unlock design components

during the design session to ensure
exclusive control over changes

.

\ S

G 8T

Openness

] ofice
4=m) Application Connectors :_'"
NX

Olmmﬁ
900 - Make

—© 'Cur\o)elSA

A ETh) IA

CATIAR
' Coi pr en 1 A
A tna\yZA

Component_2, A
002 - Buy

— 'un ent_2, A
02 - Buy

HX

@ AssembiyJ A
Componerl 31.A
Comoonenl 32.A

Companent_41, A

wEﬂmW W% creo

@ Comnonerl 42.A

@ .

I\ Adobe v _creo
25 SOLIDWORKS (adence

2 |- AutoCAD

DC§TIA So .|: n

M ZUKEN X wventor

Enables cross-function: Xpedition %

= Multi-CAD BoM Allium!

Lifecycle Controls

Design Review

Single change management process

Web based viewing 3D/2D - no client to install

Provides disruption free transition/migration:

= Preserve original/certified data

= Stepwise data migration/conversion

= Move project by project or function by function
= On demand data migration/conversion
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MIXED ASSEMBLIES

Automatic and on-demand generation of neutral formats
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g Z 2 4l 4=mm) Application Connectors
g - ] c
c
= : g Converter Origin Type Event Unified Format
w
a
E o 3DEXPERIENCE CATIAVS Part On Demand STEP
w
Simulation / Optimization o 3DEXPERIENCE  3DEXPERIENCE  Part On Save STEP
Governance / Program / Configuration / Change / Quality AutoCAD AUTOCAD Drawing On Save from Connector  PDF
Inventor INVENTOR PartandiPart  On Save from Connector STEP.
SolidEdge SOLIDEDGE Part and She... On Save from Conr Target Format
Flexibi ||ty CREO CREO Part and Part... On Save from Conr | XCADPivot
_ g o c x NX NX Part On Save from Conr XCADPivot
= 3DXCADVariant_Snort_Brake_Disk [ ] A L STEP
+ 6 HCADBrake_disk_Standard_Left ‘ A ExactGeometry
CATPart
ENOVIA - Information - XCADBrake_disk_Stand... (2 ? o % X o coR
XCADBrake_disk_Standard_Left A 4 = 25 E 7l P PDF
§ Advanced
lain ASHMORE 2 ¢
ain - ‘E{\ie:“f‘i:‘ M SurpacSDM

ISemanhc ...
SN BV POM Kinematics XCv
Composite,
- r Tessellation %
Graphic
PMI.
'Ev act A
Geometry, Validation \ STEP AP242Ed2
Product

» © @ B B B B X & E & =

- Properties -
L ] Stuctare
soexPERIENCE Rates
Status Unified Format Details Download | Delete veRo? iRz waron ) 7
STEP_AP242 ® < i | S DASSAULT
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PROCESS AUTOMATION FOR SIMULATION

MODSIM unifies modeling and simulation on a common data model

-
€
]
E
]
¢
5
o
]

(-3

Functional

Physical

Simulation / Optimization

Governance / Program / Configuration / Change / Quality

Flexibility

Ability to execute platform and/or external tools for multi-scale & multi-discipline simulations

3DEXPERIENCE

Platform

Geometry and Maodel Prep

3D Liility

Business Intelligence

Openness

4=m) Process Automation

External

Ahagqus Sokve

Finish

Fluids

Electromagnetics
Acoustics

Structures

Motion
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LOCKHEED MARTIN DAIMLER ﬁ_\’\

ENTERPRISE INTEGRATION @ BOSCH (3 BoscH - Scakimberger

R=|OT=C ‘Q&AE"MF“?
HYDRAULIK

TJira geomey

M M
Microsoft

4mm) Enterprise Integration <~ @ windchil B St

0 == AVIVA
Flexibility ,A aras

[ LﬁBlH}{:
) Mu@oft «— w P 4___m___>w

Connect to the wider enterprise to support end-to-end business processes snn::,:fE':':' T MeyER WeRFT
B GEBERIT
ARBURG
i H g 2 @ Hidas Gopeo
f M E AlRBUS
& £ =
g (4]
£ Q.
H @)

Simulation / Optimization

Governance / Program / Configuration / Change / Quality

I > | < NiTie w >
“ Ni‘ﬁmctmtn - v
TEAMCENTER
= Publish + subscribe = Point-to-point
= CAD+JSON = CAD+XML+JSON
= RESTAPIs = Connectors Fsgasgar F--Systems: [ECHNIA cenie &1
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DIGITAL ENTERPRISE OPENNESS"
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=
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RECAP

From Document-Based to Model-Based Shipbuilding

MBSE with Integrated Simulation

Flexibility and Openness of the 3DEXPERIENCE Platform

Accelerate design cycles and reduce project risk

Achieve digital continuity across all disciplines and phases

Define and optimize system architectures to manage complexity

Maintain end-to-end traceability within a collaborative, online data environment

Introduce multiphysics and co-simulation early in the design (left shifting)

Enable system engineers to validate concepts using standardized, SME-defined ﬂ'?&ﬁ%}?gggg&
methods RS ARANSINS
>

Conduct rapid trade studies and optimizations with parallel execution and
streamlined analysis

Support for file conversion across tools

Connectors and industry-standard integrations
Automated processes to reduce manual effort
Seamless integration with enterprise systems
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