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The Rolls-Royce Vision

| Powering, protecting and
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~ connecting the modern world
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ROLLS-ROYCE GROUP

A world-class technology company, built on three strong and complementary business units.

Civil aviation

Defenc.é

% 35 types of commercial aircraft
=
Vi powered by us

Bf{[}si'l 160 customers in over 100 countries

C=U-=

Power Systems

€02 > 40,000 customers in
“C P 43 different industries

13,000 engines in service around
the world

the world

7_-\:3 16,000 engines in service around

|@] 8,000 engines sold per year

_cg_)_] 18,300 total employees

(p_\?) 12,000 total employees

_CKQ_\D; 11,000 total employees

10.38 billion (€ 12.14 billion
of = Tl

underlying revenue

@ 4.77 billion (€ 5.58 billion)

underlying revenue
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@ 4.89 billion (€ 5.72 billion)

underlying revenue
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We at Rolls-Royce provide world-class power solutions and complete life-cycle support
under our product and solution brand mtu.
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POWER SYSTEMS AT A GLANCE

= = = Turnover 2025 O _—
_—“: h —— = T * CQ)O) mployees
77777 AR = =" (4.89 billion pounds) )
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# : - = Industry ’ . Commercial Marine
= - = 9% 10%

£
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Power Generation

54 %

Governmental Business

25%

*The figures in British pounds are binding
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THE DATA EXISTS. THE MEANING GETS LOST.

] RS Ce/e | sormoe | [propicrn|
REQUIREMENTS ||| SYSTEM/
— ERCH”EUURE | PRODUCTION.

————

SysMLw/z | | ; | |c,dmox I . | MES / ERP
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Where does this @-— -Q )
gl

requirement show up in
CAD? = : A : :
SN— Q e Each expert understands the information within their own domain and tool.
-

-

= ! il 1
Wlsic!\ simgflam N *% - Yet connecting the dots still depends on aligning documents, exchanging
rn verifies this function ¢ reports, and interpreting knowledge from other domains.
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LIMITS OF CAD-CENTRIC MBD

In which houses does MBD (mechanical) information actually reside in the CAD
model?

Happy life in Digitalization Avenue Struggling in the Customizing Slums

Assembly Painting &
Structure Coating
Meta- Marking &
i — - Data % Labeling
<>
— Parts .E H
eat
= H G Treatment
Geometry Palace Assembilies Villa

I\\Illlc;c‘l;l @ ﬁ Holes, Threads Texts Barrack, Symbols
& Gears Cabin and Tables Barn
Q
Toler:r;f:es Kinematic Joints &
RZES &/ = Mechanisms
===
&P Joints &
Fasteners

CAD systems are taking good care of some MBD information. But not all.

Surface

Specification
Tolerances Bungalow Materials Townhouse Materials  Bending
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LIMITATIONS OF CAD-CENTRIC MBD

Tough life in “Text Barrack”, “Symbols Cabin” & “Tables Barn”
= Difficult to find a piece information if you don'’t Struggling in the Customizing Slums
know their address Painting &
* No connection to Digital Thread except CSV = Marking & D @ @
export [ Labeling v
NV ...
= Customized symbols are like drugs: they appear ﬁﬁ;tmem @ @

like solving the problem, but actually they don't. ﬂ N Tt
Even worse: once customized, the information will & Gears Cabin and Tables Barn
remain addicted to customization for its entire NG inematic oints & @ @
downstream life. JMtzm @ Q

= Different customization “languages” spoken in Bending resteners
different organizations creating a hell of
confusion for shared suppliers
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WHAT WE EXPECT FROM DIGITAL AGENTS

ovise g0 [

Finds and summarizes
information

Understands context
Highlights impacts and risks
Explains recommendations

rssist (gL [N

Performs bounded tasks
Works across systems
Prepares actions

Keeps a human in the loop

The information in this document is proprietary and confidential to Rolls-Royce and is available to authorized recipients only -
copying and onward distribution is prohibited other than for the purpose for which it was made available

AUTOMATE

L

Acts within defined rules
Executes approved actions
Propagates changes end-to-end

Remains transparent and
traceable
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TRUSTED AGENTS NEED TRUSTED CONTEXT

Proprietary Data Domain Standards Shared Semantic Layer -

: E2E Ontology
CAD, PLM, RE, MBSE, CMM, ReqlF, SysML, Arcadia,
FMEA, CAM, ERP FM|/FMU, STEP & JT, [++, Shared Vocabulary,
QIF, KBL & VEC, Consistent meaning across
AutomationML domains, Enables reasoning

The information in this document is proprietary and confidential to Rolls-Royce and is available to authorised recipients only -
copying and onward distribution is prohibited other than for the purpose for which it was made available.

Data Governance

Controlled data sharing,
Access control (not
semantics), Traceable Al
usage, support EU Al Act &
GDPR compliance
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OUR DIGITAL THREAD VISION

A SHARED INFORMATION AND DECISION SPACE

CUSTOMER

O

DEFINITION THREADS

F-»

F->

F->

REQUIREMENTS- PS
—/ TO-VALIDATION

e . . e
MANAGEMENT O O O O O >
piGITAL THReAD | R B e S P
REALIZATION THREADS
X TO-
MANUFACTURIN > > > > O >
QuaLtys [ P P B R S AP
@ COMPLIANCE o O O O O O O >
OPERATIONAL THREADS
PRODUCT | s
@ CONFIGURATION O O O O O >
—————————————————————————————————————————————————————————————— ° - ———-pe-

(@) cLosen-Loor I
LIFECYCLE

SUPPLIER

O

Conceptual illustration

{é} CONNECTED DATA. FULL TRANSPARENCY. END-TO-END TRACEABILITY. FASTER AND BETTER-INFORMED DECISIONS.
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ONE ENGINEERING QUESTION

PURPOSE - DEPENDENCIES - IMPACT

What is this speed sensor for,
and which functions depend on it?

The answer lives across requirements, architecture, design and risk data.
Relevant data is distributed across six systems and maintained by five expert teams

The information in this document is proprietary and confidential to Rolls-Royce and is available to authorised recipients only -
copying and onward distribution is prohibited other than for the purpose for which it was made available © 2026 Rolls-Royce. Not Subject to Export Control 13



THE ANSWER REQUIRES INFORMATION FROM DIFFERENT SYSTEMS
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SOLUTIONS BY SOFTWARE
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Digital Data Package Web Collaboration
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LANGUAGE MODELS AND ONTOLOGIES: BEST OF BOTH WORLDS

Structured, cross-domain data in Ontologies leverage the power of Large Language Models

Language processing
Large Language Models

Structured querying
SPARQL

B

Response
message

SELECT DISTINCT ?material
?identifier ?label
WHERE {

Knowledge graph — — - ?material a cas-mech:Material -
.. . - = " 7 N } [—
End-to-end semantic integration — " — I " . e
gl = — = L = | -
»’ ¢ Fosm .-~ — e —--—" e —
Package —— H— - Fo— o — |
- —-- - -~ —— - -
Requirements Functional Logical Mechanical Electrical Software Inspection
CASCARA

Proprietary Data &
Domain Standards
As-is diversity

Data management
Documenta & meta-data

Models-as-Code

-
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@ enereRise
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DIGITAL THREADS FOR DIGITAL AGENTS

» |nvolves all domains of product lifecycle
» Respects de-facto diversity IT systems

ECOSYSTEM

N
(."’§ .) END-2-END DIGITAL
el = Extends across organizations and involves multi-tier supply chain.

= Allows relating to entities, not models
CROSS-DOMAIN SEMANTIC

2 INTEGRATION * Provides technical integration

* Provides semantic integration

<> » Supports human interaction (viewing, annotating)
@ MODES OF USE » Supports agentic use (API queries, ..)
= Supports file-centric use (STEP, ReqlF)

The information in this document is proprietary and confidential to Rolls-Royce Power Systems and its affiliates and is available to
authorized recipients only - copying and onward distribution is prohibited other than for the purpose for which it was made available. © 2026 Rolls-Royce. Not Subject to Export Control 17



STANDARDS TODAY

Does it really help understanding parts efficiently if we relate to a bunch of

NI~ 3

Further References:

* DIN EN ISO 3274:1998

* DIN EN ISO 4287:2010

* DIN EN ISO 4288:1998

* DIN EN ISO 16610-21

* DIN EN ISO 13565-1:1997
* DIN EN ISO 13565-2:1998
1S0-42085

1S0-43565-3

L]

NI

MTN 5033
Read 66 pages

| i cat treatment as i i MTN 5033'4
MTV5017 Ki MMN 33 L Read 36
| ==  MTN5033-3
View 2D drawing MTN 5033-1 MTN 5033-2 Read 12 pages @

Read 14 pages Read 8 pages
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SMART SEMANTIC STANDARDS

Technical cleanliness to MTN5253

and, if required, identification of the throughflowing
medium, YN for oil, for hydraulic oil , for intake
air, A, & for fuel (liquid), A for fuel (gaseous),
e.g. VN

Surface area of the clean areas: .......... cm?

Extract from the standard

Annotation standard

associated to face(s)

Measured area of

Graphical representation
of the used part of the

Technlsche Sauberkelt nach -
— v E Technical dleanliness In accordance with MTHE2
M
— 5 Oberflaeche der Reinrasume: 2
== @ Surface area of clean chambers: 0.97 o

Semantical information of used part
of the standard

face(s)

Component type

"TechnicalCleanliness": {

& material
"Reference": "MTN5253-1:2025-10",
Max. number of particles per 1000 cm? in the case of visual evaluation "Faces": [ ] R
B Madiu FRmpRrents MEteriat partich si2¢ | 5010100 | 10010200 | 200t0 600 | 400to 600 | 600 to 1000 | 1000 to 1500 ~ "ThroughflowingMedium": [OI1]
from a i i £ i Lo E2 "SurfaceAreaCleanAreas":[0.009
metallic " . n, uwAn
table of Sener! mineral® e s Calculated number "MedlaCOdE N Ol
the ntake air and ex- Charge-ai cogler metallic - - of particles per size Category": 2,
naust gas recircu- EGR coole mineral® oe——— L, on . . . w,
standard ton EGR) — — - - - \—: "MaX}mum Particle Size : 600"
Electrically operated flaps — Maximum Number Of Particles": 8
600 8 0 0
mstalic 600 100? - . ; }
Fuel General polymer
mineral® 80
7
19
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FROM DOMAIN STANDARDS TO SHARED ENGINEERING MEANING
GfSE ..

CASCaRA Connecting data entities from established sources to a knowledge graph people understand

— PDES, Inc.®
Connecting the Digital Fnterprise

Ontology concepts and terms adopted from established Domain Standards

o8 0 8 P O

Requirements Functional Logical Mechanical Electrics/Electronics Software Inspection

P . 4 P,
@J

¢ ¢
years of| vestm nt, res lts exqertlse nd ach evemelnts

| Tec nlcal Data tandar s - 30+
B w P EEREEE

ogy for digita labo P & CASCa abling digital highways | Juan-Ca AG - April 1572026




HOW CROSS-DOMAIN LINKS ARE ESTABLISHED
GfSE .. VDA

How we establish entity-level cross-model links in CASCaRA

~ PDES, Inc.®

Connecting the Digital Fnterprise

prostep 1vip

Adopt relations from Match entities across Define relations across sources
source sources

P’
-
-
-
-
-
-
-
-
=
e
-

Requirements Functional Logical MZ2chanical Electrics/ Software Verification & Validation Inspection

Electronics
-’ y

\-jJ jl/J || I' | E‘l ﬁ“ IH
E ﬂ #linkTheUnlinkable

A common ontology for digital collaboration: DDP & CASCaRA enabling digital highways | Juan-Carlos Mendo, Boeing; Michael Kirsch, :em AG - April 15" 2026 © 2026 Rolls-Royce. Not Subject to Export Control 21
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BUILDING BLOCKS FOR TRUSTED COLLABORATION

Trusted collaboration requires representation, sovereignty and engineering meaning.

Asset Administration Shells AAS is a standardized digital representation of an asset.
It contains structured information and functions.

It enables asset identification, description, and interaction in a digital
environment

Federated data spaces aligned with GAIA-X principles.

It provides a standard framework with interoperability rules, semantic
models, and governance via use cases.

It supports transparent and sovereign data exchange along the value chain.

Standardized data container for product-related engineering information

Represents data as identifiable entities and semantically links using a
shared ontology

Enables traceable, cross-domain data exchange across the product
lifecycle.

The information in this document is proprietary and confidential to Rolls-Royce Power Systems and its affiliates and is available to
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SAME LANGUAGE - DIFFERENT UNDERSTANDING

CCHANGE MANAGEMENT ISSUES )

ARTIFICIAL
INTELLIGENCE




CHANGE VISION

WHY .. are we digitizing?

— TARGET IMAGE and strategic
benefit

How .. do we make this happen?

— BIG PICTURE along the
product lifecycle

What .. value do we create?
— IMPACT for growth, efficiency,
customer benefit

TRANSFORMATION

STORY TELLING FRAMEWORK

to convey
meaning, benefits and added value

SUCCESSFUL TRANSFORMATION
THROUGH REAL BEHAVIOR CHANGE

ADOPTION FRAMEWORK

to enable
capabilities, acceptance and scaling

The information in this document is proprietary and confidential to Rolls-Royce Power Systems and its affiliates and is available to
authorized recipients only - copying and onward distribution is prohibited other than for the purpose for which it was made available.

ARCHITECTURE ENABLES THE THREAD. ADOPTION ACTIVATESIT.

BUSINESS IMPACT

Sustainable anchoring of the
DIGITAL Thread

in the organization through

ACCEPTANCE & ADOPTION

- - —

FIT FOR FUTURE
and
AI-DRIVEN
DIGITAL VALUE CREATION
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THE SAME THREAD CREATES DIFFERENT VALUE FOR DIFFERENT
ROLES

3. Value

1. Story Anchor 2. Stakeholder Analysis Argumentation

MBD Supplier Collaboration Prototype

_ _ _ WROHS-WE
* Earlier * More confident * Earlier access to
manufacturability sourcing decisions trusted definitions
feedback * Less manual * Less ambiguity and
* Fewer late coordination rework
clarification loops
* Traceability &
Transparency

4 - '
4. Change Story Development - 5. Change Communication Plan
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CONNECT MEANING. ENABLE PEOPLE. EARN TRUST.

SEMANTICS COLLABORATION ADOPTION

Turn information into behavior

Connect engineering meaning Share trusted context

AAS & DDP Standard Layer
D AAS Shell & Submodels

u

STORY TELLING FRAMEWORK

' ' .. . DDP Semantics . meaning. berllzﬂctzna\;\e(;/added value
_____ s % (no redundant models) RZCZIZECUED :
- ~ semantic

his happen? SUCCESSFUL TRANSFORMATION

the THROUGH REAL BEHAVIOR CHANGE

P ]
a@ Standard AAS APis
ADOPTION FRAMEWORK
create? to enable
, efficiency, capabilities, acceptance and scaling

Logical Mechanical Electrical Software, Verification & Val
oe

? oo88EB 0
J il o923 Ry PPPiL CASEARR

2 windchil’ Package
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