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Gauthier FANMUY

... Director CATIA Cyber Systems Industry Process Expert

Ready for
Readiness?

Helping Industry to understand the value of Virtual
Twin Experiences and Model-Based Systems
Engineering. Certified OMG UAF Model user.

Guillaume BELLONCLE

Director CATIA MBSE Strategic Engagements

Advising and supporting Clients in their Systems

D7S DASSAULT

SUSTEMES

Engineering transformation and fostering an

ecosystem of specialized key Partners in MBSE.
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Accelerate sustainable innovation
with Virtual Twin and 3D UNIVERSES

» Software Solutions for Model-based Systems
Engineering, 3D Modeling & Simulation,
Product Lifecycle Management,

Collaboration and Data Science

* Created in 1981

* 6.2 b€ revenues (FY 2024, Non-IFRS)

* 22 500 Employees in 130+ countries

+ 300 000 Enterprise Customers

* 45 million Users, 17 000 Partners (Technology,
Consulting, Sales, Integration & Services)

Deliver software solutions
supporting 12 industries

Transportation Rerospace
& Mobility & Defense

Marine Industrial
& Offshore Equipment

nr(hltectu

Engineering
& Cunstluctlcn

Business
Services

Consumer
Packaged
Goods & Retail

High Tech

Infrastructure,
Energy
& Materials

Life Sciences
& Healthcare

Collaborate with Industry Leaders
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€&9): What Is Virtual Twin?

&
&

A Virtual + Real scientific representation of a Product, Service, Asset or Organization
integrating Knowledge and Know-How

INVENT RUN

Test, Validate, Stimulate

Builder Operator

Simulation

Build
Data
Use
Models
Learn
Hypotheses ,
Experience

Designer Data, Measures, Response Owner
IMPROVE LEARN

incose.org | 4



Enterprise Twin

» Transformation Strategy
» Process referential & Applicative Programs
» Organization & Resources

System of Systems,
System Product
___Twins _

Industrial
Network Twin

* Mission Engineering Design for
+ Systems Engineering

* Product Design

Design for

production Manufacturing

Supply chain Supply Chain

Planning Planning

First Article Manufacturing
Execution

8- e j i @ e e

= v i :
CONCEPTUAL PRELIMINARY DESIGN : R GROUND &
OPERATIONS & STUDIES & JOINT DEFINITION DEZAILEDDESIGN ANUFACTURING & ASSEMBLY FLIGHT TESTS

AS NEEDED AS SPECIFIED AS DESIGNED  AS PLANNED AS BUILT AS CERTIFIED

Support & Service
Twin

» Service Design

» Service Execution

* Logistic Support
for Operations

AS MAINTARINED

oe ~

OPERATORS & SUPPORT incose.org | 5
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High Cost related to Maintenance,
Repair, and Overhaul (MRO)

“Sustainment cost constitutes 70%

of a weapon system'’s total ownership cost.”
Source: U.S. Government Accountability Office (GAO)

lllustrative Annual Cost x Lifecycle Cost

LIFE-CYCLE COST

ANNUAL cosT

Source: US DoD Cost Assessment and Program Evaluation

Modeling & Simulating required to predict
and optimize Operational Availability

System of Systems Interdependencies

Variation of Flight Hours
e———1
+3% +80%

4
/ “of Used ,ﬂm
L
G

« Coordinating across multiple nations,
industrial stakeholders and systems

Missions Variability & Unpredictability Variation of Staft

==
+15% +40%

* Mission intensities Spare Parts Time Delivry

. . . D + +
* Multiple combat systems configuration ", .. e e
* Environmental conditions o 2% 0w

. . Variation of Fuel Rveailability
- Equipment failures 5o <

Variation of Temperature
Di— e —d
& -5°C +8°C

Availability of decision-support tools
for “non-MBSE Specialist” during MRO



Goal: Achieve hlgh level of Operational Availability

= Key Stakeholders
- Air Force
- Defense Contractors (delivering “full in service support” fixed price Program)

- Support Entities (Maintenance Crews, Logistics Supply Chain,
Spare parts production, ...)

= Questions to solve (examples)
- Is the logistics system capable of supporting high-intensity missions?
- Can we support for operational exercises with a given fleet of aircrafts?
- What logistics personnel and means are required to optimize support?

- What production and supply flows are needed for effective aircraft
maintenance to support operations?

incose.org | 7



VIRTUAL REAL

Step #1. Modular SoS Step #2. Non- Step #3. Experience “what-  Step #4. V+R Experience
Architectures deterministic behaviors if scenarios” for All for Decision Making
Develop SoS Architecture for Define Semantics-based Generate pre-parameterized Monitor Real-world data to
Aircraft Fleet Operations, Behaviors for SoS System of Systems optimize support readiness
Logistics and Maintenance Stochastic Simulation Simulation Scenarios operations

Virtual + Real Comparison

Real World
Data

incose.org | 8

e A “Virtual + Real” Twin for Support Readiness Framework @



Illustration of air
policing ConOps

Air Force operations

e Step #1 | Modular System of Systems Architectures

Understand operational usage of aircraft fighter

Operational Internal Connectisity [ 5] Ar Policing Condps 1 ]

bl e, e
Air Base

C2 provides air
policing mission

Fighters take off
and patrol

Fighters refuel

AWACS detects
suspect aircraft

AWACS informs C2
about potential threat

C2 provides
interception order

Fighter intercepts
suspect aircraft

2 UAF

incose.org | 9
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; Step #1 | Modular System of Systems Architectures

Understand operational usage of aircraft fighter

Air Force operations Rafale configurations for operations

o

Resources Structure | Rafale Mission Configurations ]J

Rafale Versions Rafale Breakdown
Inflight Refueler Reconnaissance
Configuration Configuration

Air-Air Conf_igurulinn Air Policing Air Defense
Structure Configuration Configuration

Air-Ground Configuration ‘Ground Attack on Hardened Air Forced Deep Penetration Air Ground Deep Close Air Close Air
Structure i C i i il

helters Air&Sea  Support1 Support 2
[ =i G
Air-Sea Con;ngurttion Anti-Ship Attack Pp—
Structure Configuration -
___________________ MICA IR
Huclear Deterrent Huclear Deterrent
Structure Configuration
i RPL 1250
ity < e < coma—t I — MicAEM
MIcAIR RPL 1250 MICA EM Rafale RPL 1250 micA IR MCAEM o "
7 MICA EM-4
‘ ‘ ‘ Rafal
— ———t
! MICA IR-2
Rafale Nawy Rafale Ai at Rafale Air twoseater
.......... R




iCOE Step #1 | Modular System of Systems Architectures

S
Understand sustainment of aircraft fighter

Sustainment organization

Resources Taxonomy | Operation Support System Organization ])

Operational Support em

T

ot
{
Force Sup?urt System

Central Stock of the Armies

PEYY

Support Wori(shup (HSO)

Level 2 Maintenance Center NTi2

Level 3 Maim'enam:e (NTi3)
- 3

Level 2 Maintenance Center

Level 3LI-.n st Rep_;;r Depot Industry Specialist
. s | DASSAULT J l DASSAULT % l
) : = = THALES AGATION %y SAFRAN THALES 42455450 % SAFRAN
Aicroico Level 1. Canter:HTH Thales Mail Center Aviation Mail Center  Safran Maintenance Center Vitré Maintenance Depot Merignac Repair Depot Villaroche Repair Depot

incose.org | 11



g Step #1| Modular System of Systems Architectures o

!&-' )
Understand operational usage of aircraft fighter e
2 UAF
Sustainment organization Air base sustainment for operations
Resources Taxonomy [ [ Operation Support System Organization 1) -

incose.org | 12



3: Step #1 | Modular System of Systems Architectures

Understand operational usage of aircraft fighter
SUAr
NN [
Air base sustainment for operations
Resources Internal Connectiuit}])
R | MCO Legend
Operational
Logistics
- L status | Maintenance
s
’ «ResourceRolen 3
L Zones W
I «Resource Roles T &
Logistics Support Zone
Missions - | '_|_|
" 7 4 &soﬁ'unm. c R T v
" Air Force Workshop Zone Industry Workshop Zone
e S e
= []
Lev'e_l‘ 1 Maintenance Center NTi1 Level 2 Maintenance Center NTi2
LT
L]
3 Air Base Equpmt Logistics
- S
] " - - "
. 'i f
AirBaseStockStatus
parePartsOrder
org |13




Understand operational usage of aircraft fighter

Air base sustainment for operations

Pk ]

!

e THALES passaur S SAFRAN THALES 4257

% SAFRAN

Sustainment architecture
for domestic operations

incose.org | 14
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3: Step #1 | Modular System of Systems Architectures o

Understand operational usage of aircraft fighter

Sustainment architecture for domestic operations: 1 air base, 1 central stock, land logistics

MCO Legend

=

al

BA113 Missions =

Domestic Protective Missions s

[ — [ -
4

Air Pol

" olicing MissionFeedbac

MissionO peranm-
L

i

l B
|Rafales L

|Rafales SparePartsOrder

I

Cenfral Stock of the Armies
n

‘
\
|

| e
—.mLevel 3 Maintenance (NTi3)

o

N —
7N

ce Héadduarters

tﬂ issions

|t
2

= Domestics ‘Land Logistics
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i« Step #1 | Modular System of Systems Architectures

Understand operational usage of aircraft fighter

Air base sustainment for operations

i)

MCO Legend
‘Operational

THALES  Jgsssyr

% SAFRAN

Sustainment architecture for low
~intensity external operations

Sustainment architecture ﬁ :
for domestic operations

incose.org | 16
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Understand operational usage of aircraft fighter

OMG UNIFIED

[~ ARCHITECTURE
FRAMEWGHKS

Sustainmen ecture for low intensity operations: domestic + 2 external air bases, 2 regional stocks, land logistics

Resourcen el Compeconty

i |,

OPEX Slaulial Missions -

MCO Legend -
] Operational Domestic Operational Architecture
Logistics i TN |

! &
Maintenance RE LY
Alr Force Headquarters

Domestics Land Logistics
L ]

|

3 e 2 ”'L <

3 s
,%'- 3 Eabtral Sfack 1 the Armics ¥
ek %

Level 3 Maintenance (NTi3)
= ]

Ralad

1
|
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Understand operational usage of aircraft fighter

" THALES Vil S SAFRAN

THALES 41,‘,’5,5,57',‘(‘,:,“\,7; S SAFRAN

Sustainment architecture for low
intensity external operations

Sustainment architecture .2
for domestic operations

Air base sustainment for operations

Pk ]

MCO Legend
Operational

Sustainment architecture for high
intensity external operations




[ ‘OPEX Orland Missions -

MCO Legend
Operational
Logistics
Maintenance

e R |
ani Air Base
L I

OPEX Am:

SpareParts Croer Euro North

Land Logistics |5 paransOrder

L |
SparePart:
SpargPard Order

Domestics |
Land Logistics L]
L ]

‘Euro West Land
cpseras Logistics
Euro West Reglonal Stock 5 |

Pt >
> - ‘l Ve
- 2

- SoarcPartsOrdee

o
Cenitral Stock of the Armies I

SparePana

5 e
OPEX Novo Selo Alr Base




Step #1 | Modular System of Systems Architectures (s

W
Behind the scene ... a Modular Open Systems Approach (MOSA)
~ UAF.
ogistic transportation means
B Logistic t rtati
Logistic stock 1 Generic Sustainment
Air base_ — Architecture
. i Orga'\_hizations BRS
Generic —_—1 e ; \ Usages from
aircraft fighter A V¥V generic definition
Operations — Domestic

Sustainment Architecture

(&) ~ Low Intensity
\ mSustainment Architecture

High Intensity
Sustainment Architecture
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System of Systems
Architecture

3t Step #2 | Non-deterministic System Behaviors

System behavior with
executable semantics

Initially
consumption shall be 0
afferwards
When missionData,
consumption shall be in range
{ minConso * nbFighter .
maxConso * nbFighter |
otherwise
I consumption shall be 0
When baseData.stock is less than minStock
| c1.supplyRequest

I OutOfQOrder : Observe always baseData.stock > 0

Define macsupply a5 (1) O if kind = 'None
(2) 40 if kind ="Air
(3 4 if kind = 'Land
{4} 10 otherwise
Define duration as  [7) 24 if kind = Air
(2) 48 if kind = 'Land
(3) 48 offrerwise

From simple to detailed behavior in
natural language

Constraint-based and synchronous
language with predefined templates

Parametric stochastic
simulations

Assess the system robustness and
resilience across a large range of scenarios
conditions and uncertainties

incose.org | 21



/M CATIA Stimulus

File Edit View Navigate Layout

D8-B X M@

Projects v | Libraries v

Transform  Insert

T 9

» ] Drone - (1.A/3)
v StockDesign
.4 EI StockDesign
v ibrary
8 Glossary
{} stockManagement
{} ispatch2
D Dispatch3
/\ tFlow
122 defaultFlow
A tStatus
/\ tBaseData
A\ tBaseParams
/A, tWarehouseParams

/\ tlogisticKind
v @ Systems
> [{] Globaistock
v 28 Calendar
D HighintensityCalendar
> {} StandardCalendar

{} LanbiLogistic
v {} GenericLogistic
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{} ConfigurableLogistic
v B8 HeadQuarters
{} MissionDispatch
> {} HeadQuarters
{3 map
v [E5] Region
> [ Regionaistock
> {} EuroWest
> {} EuroNorth

'@ Base
> [[J] Base

agrar

> {TF World %
> {} TwoBases %
> 28 TestSuite

» mm Exports

JNSS messages > |

! Edition during simulation: simulation inconsistent with models.

Tools  Help

M®- 9

INSS X

P X 11

Base X | Airlogistic X

E

&} <

[ 23

o ® =

Iz 8 80 & T

[ [

Head quarters
enableCampaign01: true,

leCampaign02: true ,
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enabyanéa(m: true
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OPEXRamstein

OPEX Ramstein

Interface v | Properties v
System INSS
+
¥ Ports &
Dir Name Type
¥ EuroNorthRegional
¥ EuroWestRegional
¥ OPEXOrland
¥ OPEXSiauliai
v OPEXAmari
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v Central
Parameters 2
¥ Variables +
Name Type Dimension
dd Y, ¥
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Usage
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B Step #3 | Experience “what-if scenarios” for all @

Parametric
stochastic
simulation of SoS
Architecture

3DEXPERIENCE | 3DDashboard Supp

= e Support & Service Architecture Support & Sdrvice Simulation ~ Virtual World Analysis Real World Analysis 4

[ Systems Simulation Analysis - .
. Simulation StockGlobal [

Meduminensiyv's 4| 2 &
v Gampaign 150
Nom Vabeur Unité

campaign01

< < ¢|F

campaignd2

campaignd3

v Contral
Nam Vasur Unité

Production ] ~

Init Stock 100 v

¥ EuroNorth
Nam Vaeur unité M.
Max Suppty Ch... | 40 ~
Supply Time. 24 v
Init Stock 50 v
Min Stock 2 ~
v EuroWest
Nom ‘vateur Unae M.
Max Supply Ch... | 40 ~
Supply lime 2 ~
Inti Stock 50 ~
Min Stack 2 ~

®)
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cab: Step #4 | V4R Experience for Decision Making

Reveal engineering insight from the virtual world

d on SoS Archi

Simulation results analysis base

0a

By < NETVIBES

= wa Support & Service Architecture Support & Service Simulation Virtual World Analysis Real World Analysis =+

Oriand 97.7%
Amari 99.6%

Siaulial 91.8%

Bl NETVIBES - Data Perspoctives - Support Readiness

& Simulations (3) (y | SuccessRate

Central
85.8%

@ Lowintensity

@ Highintensity

Ramstein 89.2%

P

Io?exommuaun

Stocks flow

Parametric

stochastic o ::WM:
simulations I~

OPEX Novo Selo Alr 8 o)

- ) :
| ontaxte : Mes t3che: Q Wyv i B8
B|<|piion + av 5 B8
A effectuer 2) >
Improve Availabilty
v
= D 20122023 5 Aefioctuer | A affoctuer
(8 Need to adjust the maintenance of the brake module
v

= D o220z @A efctuer | Afiocher

Libya Fe

8

2

13
B
.
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e Step #4 | V+R Experience for Decision Making o

Enable virtual to real comparison to optimize the system leveraging SoS Architecture

3DEXPERIENCE | 3DDashboard Support & Service Readiness v Rechercher
= YA Support & Service Architecture Support & Service Simulation Virtual World Analysis ReafWorld Analysis ~ + Q oz |
Bl NETVIBES - Data Perspectives - Support Readiness - 3 v ENOVIA - Collaborative Tasks - Default - Tou... & — 57 v
— oo
- Contexte : Mes 2 | R ]
% Simulations (3) 3 || SuccessRate (D Air bases and stocks ‘ < ‘ ALY A + ‘ o e 2 ‘ o Y oo
o - — )
@ Lowintensity Euro North AL v/ . | A effectuer (2) >
76.1% e .

ARSI sainy =T Availabilt

@ Mediumintensity toniay Petersburg. & Improve Availability
1s =

i Twe 20/12/2023 77 Aeffectuer | A effectuer
@ Highintensity B
[B] Need to adjust the maintenance of the brake module
Euro West Ramstein 81.8% 2\ o
87.6% 33‘ ] 0810212024 @ A effectuer | A effectuer
Y
Novo Selo 82.3% X
Ukraine
™

Stocks flow oo

. OPEX Orland Air Base
Euro north regional stock o
OPEX Amari Air Base

: Central stock of the armies [ OPEX Siauliai Air Base

l OPEX Ramstein Air B
Euro west regional stock

OPEX Novo Selo Air B 1
% ) Cairo | |
Leafiet | Map data © OpenStreetiap contrbutors, CC-BY-SA, Imagery © Mapbox.

Central Stock of the Armies | stock » ‘ 237 b Results M|
Maximum -O- Average -O-Minimum i
e rameters o - Average -O- B Failure [ Success
tock
Production rate: 8 | ™ g
Initial stock: 100 -
120
Results 50
Out of order: 1255 o %
60 30
20
80 10
0 0
STET R v o 1 5 ¥ @ A & o 6 P, 5 Ou® SRR A S AR SR
Days Days B2 ®00
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B 3DEXPERIENCE | 3DDashboard Support & Service Readiness v Rechercher
» >0
= ia Support & Service Architecture Support & Service Simulation Virtual World Analysis Real World Analysis 4
T
B Systems Simulation Analysis - 1w
- Simulation i
() (7 (= Missions
[ Hignintensiy v)15 + | 2| @)
v Siaulal True
Nom | Valeur ‘ Unité M.
Max Supply Ch... |4 | ~
Supply Time |48 J ~
Nb Fighter (2 | ~
Init Stock |6 | ~
Min Stock |4 | ~ False
o 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Heure (day)
v Ramstein
Nom | Valeur ‘ Unité M.
Max Supply Ch... |4 | v StockGlobal
q Supply Time | 48 | v
Nb Fighter |4 | ~ 150
Init Stock |8 | ~
Min Stock |8 | ~ 100
v Novoselo 50
Nom | Valeur ‘ Unité M
I Max Supply Ch. ~ 0
o 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
I Supply Time. - Heure (day)
Init Stock ~
Nb Fighter ~
Min Stock ~ Stock Region
) W
388800| & 0
L] L > L] L o 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
| ) Heure (day)

A »
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Implementation Framework Overview

Model-Based Systems
Engineering approach
(Modeling & Simulation)

&UAF.

WG UNIFIED
R o
FRAMEWORKS

e

:

w4 SSE
2 1

oS %I"' Systems Simulation Design .
CATIA Om I mi

Virtual World

INDUSTRIALISATION

FEEDBACK LOOP

{Experie;”” i e

~N

P
T HETVIBES
MAKE THE DATA
ACTIONABLE DETECTING
PROBLEM COMING FROM
THE REAL WORLD

REVEAL ENGINEERING
2 INFORMATION COMING
FROM THE VIRTUAL
WORLD
= V + R COMPARISON TO
= IMPROVE THE SYSTEM

.

( A
Elevate
Knowledge Graph Ontology Intelligence
\ T
(| - - - )
ngest S S S S
Simulation PLM loT ERP, CRM,...

VIRTUAL WORLD DATA REAL WORLD DATA




INCOSE VUCA

Vv U C A > A U C A

* Define Architecture as the Authoritative Source of Truth
* Align stakeholders with a consistent “blueprint” on mission needs and operational constrains

 Enrich architecture with simulation to explore and assess sustainment strategies

* Bridge Virtual and Real to improve Mission Readiness

* Engineers (system architects, designers...) benefit from real-world context feedback to validate
assumptions and improve performance & maintainability

* Operators (headquarters, squadrons, logistic coordinators...) can make informed decisions by
simulating 'what-if' scenarios in a virtual twin environment, enabling them to adapt to evolving
operational conditions and maximize aircraft fleet availability



7 DASSAULT = .
PSS sisremes Join September 10 Webinar!

WITH VIRTURE AN . .
EXPERIENCES for optimized design and
performance

LIVE| ENGLISH | 1H

o September 10, 2025

® 11:00 AM - 12:00 PMi(yolirlocaltime) . .
* Enhances operational efficiency

Quickly-understand and act on prodUcRESage to.ensure lower costs and [ess rework and decision-maki ng, with

practical industry applications

Register Now

https://events.3ds.com/improving-real-world-virtual-twin-experiences
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Track Day Start End Room Type Dassault Systemes’s Sessions at 1S25
T 1.1.1 | Mon | 10:00 | 10:40 | Hall 3 |Presentation Case Studies for Querying the Model - SysML V2
EXh I blt Ha ” 1.71 | Mon | 11:00 | 11:20 | 201 |Presentation Exploring the Next Frontier: SysML V2

. . Exploring the Use of SysMLv2 for Solution Architecture Development
Booth 709_71 1 1.1.3 | Mon | 11:30 | 12:10| Hall3 | Paper 185 with the MagicGrid Framework

1.2.3 | Mon | 11:30 [ 12:10| 214 Paper 320 Towards a Digital Engil_1eering Ontology to
Support Information Exchange

2.41 | Mon | 13:30 | 14:110| 215 Paper 340 Systems Engineering with Attitude
QR code 2.4.2 | Mon | 14:15 | 14:55| 215 |Presentation Taming the Beast: Best Practices of Extending SysML V2
with 4.7 | Tue | 10:0010:20| 201 [Presentation Digital Engineering and MBSE with Virtual Twins:
. Streamlining Robotic Arm Design and Deployment
ngf;?l’; 531 | Tue | 13:30 | 13:55| 213 Paper 26 Systematic Risk Analysis: FMEA and FTA Approaches for

Multi-Level System Architectures
SysML4Sec — Methodology for Security modeling in the context of
large-scale product development with multiple design levels

A System-of-Systems Modeling, Simulation and Data Analytics

5.3.2 | Tue | 14:00 | 14:25| 213 Paper 270

5.3.3 | Tue | 14:30 | 14:55| 213 Paper 147 Framework for Resilient Sustainment and

Support Readiness Strategies
6.5.3 | Tue | 16:30 | 16:55| 208 Paper 128 Model-Based Systems Engineering for Industrial Systems
7.2.1 | Wed | 10:00 | 10:40 | 214 Paper 361 A Transformative Process for Model-Based Design Reviews

Bridging the Divide: Linking Architectural Specification and

. Wed | 13:30 | 14:55 | Hall 3 e ) .
81 ed | 13:30 a Panel Verification by System Simulation

9.1 | Wed | 15:30 [ 16:55| Hall 3 Panel Cost Impacts of Generative Al in Systems Engineering Processes
952 | Wed | 16:00 | 16:25| 208 Paper 30 Navigating Innovation: MBlﬁguI;\tc:;ztlon at Turkish Aerospace

Configuration Management Challenges in Multi-Team Collaboration

9.5.3 | Wed | 16:30 | 16:55| 208 |Presentation ) )
Using Linked Models

10.2.1 | Thu |10:30 [11:10 214 Paper 164 Enterprise Transformation Planning with UAF

Integration of MBSE and Agile Development by Seamlessly Creating

Utk T || e )| 2 Paper 108 Test Plans from Model Simulations in SDV Development
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Create the “Virtual Twin Experience”

Collaborative environment connecting the entire system life cycle with a continuous digital thread

A collaborative
environment
connecting virtual
with real

WHAT : .zﬁﬂ Execute transformation =, &7 WHAT

Production . . - -
. From Virtual Experience Continuing
Innovation

e Product
; Engineering

Experiencing real-

R\

AT . Process life. what-if
Architectural Improve virtual lire, / at
CONOPS / From Real Experience scenarios or “what
could be”
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Evaluate the framework with cross-industry Application, for example:
Commercial aircraft: Enable feedback loops between operations and design
Industrial equipment / Smart factories: Optimize production line readiness
Energy plants: Improve resilience in grid infrastructure

Public transportation: Simulate and optimize assets city-wide using

f.'_::

traffic and usage data

Leverage Al, Knowledge Representation & Semantic Modeling

Apply predictive maintenance using machine learning trained on real-world data

L )
3ot

Integrate KGs with large language models (LLMs) for Al-assisted model querying and
simulation, leveraging context and semantics to reduce hallucination

Organizational and Workforce Development

Address skill gaps in modeling, sustainment, and domain-specific MRO knowledge

Develop tailored education, training programs and cultural/process transformation




VIRTUAL

Model-Based Systems

* Create Semantic with Ontologies & Knowledge Graphs (KG)

Use of ontologies to integrate, unify, and represent data from diverse
sources

SoS UAF Architecture translated into interactive KG, enabling semantic-
rich knowledge graphs

* Ingest, analyze and contextualize Data

Machine Learning models analyze time-series data for event detection
and anomaly discovery

Aggregates multi-source heterogeneous data, including structured and
unstructured data such as repair records from the maintenance system,
systems models and simulation results

* Create and distribute Data Science Experiences

Low-code platforms enabling web-based custom dashboards for
sustainment, support and predictive maintenance

Supports operational decision-making and KPI tracking for all stakeholders
involved in Support & Operation activities

85 Engincering approach 4 UAF @ Dsta Science Experiences
(Modeling & Simulation) %=

w0 — Ex

sroon ek REAL
Acann s SHMULLS S AVRTUAL ikeswsows

L= S
rane e e
4
% T
5 s e b,
I FA[Eg|=
4 == ;
< UAF
Ontalogy Definition >

a
|}
[}
a
o

Data Consolidation
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