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The Rolls-Royce Vision

Powering, protecting and 
connecting the modern world
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A world-class technology company, built on three strong and complementary business units.

Civil aviation Defence Power Systems

35 types of commercial aircraft 
powered by us

13,000 engines in service around 
the world

18,300 total employees

10.38 billion (€ 12.14 billion)
underlying revenue

160 customers in over 100 countries

16,000 engines in service around 
the world

12,000 total employees

4.77 billion (€ 5.58 billion)
underlying revenue

> 40,000 customers in
13 different industries

8,000 engines sold per year

11,000 total employees

4.89 billion (€ 5.72 billion)
underlying revenue



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

*The figures in British pounds are binding

6

Employees 

11,000

Industry

9 %
Commercial Marine

10 %

Power Generation

54 %
Governmental Business

25 %

BESS

2 %

Turnover 2025 

5.72 billion €* 
(4.89 billion pounds)

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.



THE DATA EXISTS. THE MEANING GETS LOST.

Today, much of our data remains distributed across domain-specific silos.

Each expert understands the information within their own domain and tool.

Yet connecting the dots still depends on aligning documents, exchanging
reports, and interpreting knowledge from other domains.
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In which houses does MBD (mechanical) information actually reside in the CAD 
model?

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

Happy life in Digitalization Avenue Struggling in the Customizing Slums

LIMITS OF CAD-CENTRIC MBD
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LIMITATIONS OF CAD-CENTRIC MBD

Tough life in “Text Barrack”, “Symbols Cabin” & “Tables Barn”
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Struggling in the Customizing Slums

Texts Barrack, Symbols 
Cabin and Tables Barn

AB

Painting &
Coating

Marking &
Labeling

Heat
Treatment

Holes, Threads 
& Gears

Kinematic Joints & 
Mechanisms

Joints & 
Fasteners

Bending

§ Difficult to find a piece information if you don’t 
know their address

§ No connection to Digital Thread except CSV 
export

§ Customized symbols are like drugs: they appear 
like solving the problem, but actually they don’t.
Even worse: once customized, the information will 
remain addicted to customization for its entire 
downstream life.

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

ADVISE

• Finds and summarizes 
information

• Understands context
• Highlights impacts and risks
• Explains recommendations

• Performs bounded tasks
• Works across systems
• Prepares actions
• Keeps a human in the loop

AUTOMATE

• Acts within defined rules
• Executes approved actions
• Propagates changes end-to-end
• Remains transparent and 

traceable

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.
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TRUSTED AGENTS NEED TRUSTED CONTEXT

Domain Standards

ReqIF,  SysML, Arcadia,  
FMI/FMU, STEP & JT, I++,  
QIF,  KBL & VEC, 
AutomationML

Shared Semantic Layer -
E2E Ontology

Shared vocabulary,  
Consistent meaning across 
domains,  Enables reasoning

Data Governance

Control led data sharing, 
Access control  (not 
semantics) ,  Traceable AI  
usage, support EU AI  Act & 
GDPR compliance

Proprietary Data

CAD, PLM, RE, MBSE, CMM, 
FMEA, CAM, ERP
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OUR DIGITAL THREAD VISION
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A SHARED INFORMATION AND DECISION SPACE
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CONNECTED DATA. FULL TRANSPARENCY. END-TO-END TRACEABILITY. FASTER AND BETTER-INFORMED DECISIONS.
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ONE ENGINEERING QUESTION
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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
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RV&S

THE ANSWER REQUIRES INFORMATION FROM DIFFERENT SYSTEMS
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authorized recipients only – copying and onward distribution is prohibited other than for the purpose for which it was made available. 14

Tolerances

EBOM, CAD structure,
geometry and tolerancing

MBOM planned

MBOM, Process Plan
Functional Breakdown & 
Systems Architecture FMEA

Work instruction

Customer Requirements

Regulations

Digital Data Package Web Collaboration
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CHAT THE THREAD: BEST OF BOTH WORLDS
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Proprietary Data &
Domain Standards
As-is diversity

Language processing
Large Language Models

Structured querying
SPARQL

Structured query

Knowledge graph
End-to-end semantic integration

Requirements Functional MechanicalLogical Verification & Validation InspectionElectrical Software

?

LANGUAGE MODELS AND ONTOLOGIES: BEST OF BOTH WORLDS

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

16
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Data management
Documenta & meta-data

SELECT DISTINCT ?material 
?identifier ?label
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?material a cas-mech:Material

;
}

Response 
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Result nodes

!
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STEP JTSysML KBL I++ QIFReqIF
FMI
FMUVEC

Cyclon
e

DX
SSP

AUTO
SAR

IPC-
2581Arcadia



© 2026 Rolls-Royce. Not Subject to Export Control

DIGITAL THREADS FOR DIGITAL AGENTS

END-2-END DIGITAL 
ECOSYSTEM

§ Involves all domains of product lifecycle

§ Respects de-facto diversity IT systems
§ Extends across organizations and involves multi-tier supply chain.

CROSS-DOMAIN SEMANTIC 
INTEGRATION

§ Allows relating to entities, not models

§ Provides technical integration
§ Provides semantic integration

MODES OF USE

§ Supports human interaction (viewing, annotating)

§ Supports agentic use (API queries, …)

§ Supports file-centric use (STEP, ReqIF)

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. 17
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STANDARDS TODAY

Does it really help understanding parts efficiently if we relate to a bunch of 
„fifty-pagers“?

MTV4010-1

MTV1070

MTV5017 K1

MTN 5033

MMN 332

View 2D drawing

MTN 5033
Read 66 pages

MTN 5033-1
Read 14 pages

MTN 5033-2
Read 8 pages

MTN 5033-3
Read 12 pages

MTN 5033-4
Read 36 
pages

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 
• ISO 12085
• ISO 13565-3
• […]
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SMART SEMANTIC STANDARDS
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"TechnicalCleanliness": {
    "Reference": "MTN5253-1:2025-10",
    "Faces": [],
    "ThroughflowingMedium": "Oil",
    "SurfaceAreaCleanAreas": 0.0097,
    "MediaCode": "Ö",
    "Category": 2,
    "Maximum Particle Size": 600
    "Maximum Number Of Particles": 8
}

Calculated number 
of particles per size

Measured area of 
face(s)Component type 

& material

Annotation 
associated to face(s)

Extract from the standard

Extract 
from a 
table of 
the 
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Graphical representation 
of the used part of the 
standard

Semantical information of used part 
of the standard
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FROM DOMAIN STANDARDS TO SHARED ENGINEERING MEANING

A common ontology for digital collaboration: DDP & CASCaRA enabling digital highways | Juan-Carlos Mendo, Boeing; Michael Kirsch, :em AG – April 15th 2026 20

MechanicalRequirements Functional Logical

Models-as-Code

STEP JTSysML
v1

KBL I++ QIFReqIF FMI
FMU

VEC Cyclone
DX

SSPAUTO
SAR

IPC-
2581

SysML
v2

Technical Data Standards – 30+ years of investment, results, expertise and achievements

Electrics/Electronics Software InspectionVerification & Validation

ISO 
1101

ISO 
26262

ISO 
15288

ISO 
29148

ISO 
29119

Ontology concepts and terms adopted from established Domain Standards

ISO 
29148

IATF 
16949

IEC 
61076

CASCaRA Connecting data entities from established sources to a knowledge graph people understand
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HOW CROSS-DOMAIN LINKS ARE ESTABLISHED

A common ontology for digital collaboration: DDP & CASCaRA enabling digital highways | Juan-Carlos Mendo, Boeing; Michael Kirsch, :em AG – April 15th 2026 21

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

Adopt relations from
source

Match entities across
sources

Define relations across sources

Models-as-Code

STEP JTSysML
I++ QIF

ReqIF
FMI
FMU

VEC Cyclone
DX

SSPAUTO
SAR

IPC-
2581

Requirements MechanicalLogical Electrics/ 
Electronics

Functional

#linkTheUnlinkable

AI

InspectionSoftware Verification & Validation
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BUILDING BLOCKS FOR TRUSTED COLLABORATION

Asset Administration Shells 
(AAS)

• 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 • 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.

CASCaRA:
Digital Data Package (DDP)

• 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 
authorized recipients only – copying and onward distribution is prohibited other than for the purpose for which it was made available. 22

Trusted collaboration requires representation, sovereignty and engineering meaning.
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SAME LANGUAGE – DIFFERENT UNDERSTANDING

Child-inspired Change Management Issue: Same language, different understanding… 23
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ARCHITECTURE ENABLES THE THREAD. ADOPTION ACTIVATES IT.
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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

CHANGE VISION

SUCCESSFUL TRANSFORMATION 
THROUGH REAL BEHAVIOR CHANGE

TRANSFORMATION

STORY TELLING FRAMEWORK
to convey                                               

meaning, benefits and added value

ADOPTION FRAMEWORK
to enable                                                         

capabilities, acceptance and scaling 

Sustainable anchoring of the 
DIGITAL Thread                     

in the organization through 
ACCEPTANCE & ADOPTION

→ → →
FIT FOR FUTURE                

and                                              
AI-DRIVEN   

DIGITAL VALUE CREATION

BUSINESS IMPACT
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THE SAME THREAD CREATES DIFFERENT VALUE FOR DIFFERENT 
ROLES
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2. Stakeholder Analysis1. Story Anchor
3. Value 

Argumentation

Key Message: Early supplier involvement enables optimized design & confident sourcing decisions

Why? 
Realize MBD benefit for 
~80% purchased parts

How?
Expand use of MBD & 

Digital Thread to 
procurement & suppliers

What?
Enable MBD 

collaboration with 
suppliers

Drivers 
Deep & early supplier 

involvement to challenge 
design

Pressure
Cost, delivery reliability

Barriers
Lack of MBD 

collaboration capability

Roles 
Buyer: Manages supplier 

sourcing
Supplier Candidate

Goals
Secure supply at optimal 

cost

Emotional Aspects
Frustration, uncertainty

Needs 
Collaboration 
environment

Expectations
Faster decisions

Concerns
Added workload

Challenges
Coordination effort

5. Change Communication Plan4. Change Story Development

MBD Supplier Collaboration Prototype

• Earlier access to 
trusted definitions

• Less ambiguity and 
rework

• More confident
sourcing decisions

• Less manual
coordination

• Earlier 
manufacturability 
feedback

• Fewer late 
clarification loops

• Traceability & 
Transparency

DESIGN ENGINEER BUYER SUPPLIER
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CONNECT MEANING. ENABLE PEOPLE. EARN TRUST.

SEMANTICS

Connect engineering meaning

COLLABORATION 

Share trusted context

ADOPTION

Turn information into behavior
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