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Global Manufacturing Data Ecosystems

- International operation
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The Manufacturing Challenge

New business ecosystems

SUSTAINABILITY AND REGULATORY

RESILIENCE IN SUPPLY CHAINS REQUIREMENTE GEO POLITICS AND INNOVATION ECONOMIC EFFICIENCY

“Today’s peer to peer networks “Collaboration models needed to “Sharing data is a matter of “Network adoption and inter-
don’t do the job” capture the entire value chain” trust and sovereignty” operabhility takes more than ONE”
EXECUTIVE AWARENESS DATA ECOSYSTEM EUROPEAN VALUES INDUSTRY APPROACH

No single company can solve these challenges alone. To succeed, industry needs to turn manufacturing activities
into an interoperable, collaborative, reliable and autonomous business ecosystem.



o The Global Challenge

Metals imported, rare earth metals Camera, Compass, LCD screen imported
mined in Chinat from Japan
o Screen, flash memory from South Korea e Wi-Fi chip, Audio Chips imported from
usA

e Accelerometer imported from Germany

Final assembly and testing in
Shenzhen, China

Near field communications controller
from the Netherlands

Vendor part
% Part type in the selection
.

Planning with possible part types

& Feedback
Machine
= Planned machine type - Machines ordered of a type (instances)
Virtual
Planning, O\ Commis-
Development ‘m‘n’ ki sioning
Planning/commissioning Delivery
of a machine of a machine {
1
Factory ®
= Possible factory = Actual factory (instance)
Vimst
Commuis-
Elwu commis- soning
Factory \ \
= Possible factory = Actual factory (instance)

Virtual

DD
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o The Ecosystem Challenge

Situation today: Our vision:
Companies connect to EACH digital data ecosystems Companies from all industries connect ONCE
- depending on which value chain they want to participate in to collaborate across digital data ecosystems
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The asset 4.0
- data space pillars




ASSETS 4.0

CROSS-SECTORIAL DATA SPACE




I National Manufacturing Ecosystems

Statusquo

- A numberof dataspaceinitiatives are

initiated across EU Member states

= Different business strategies
- = Individualecosystem scale-up strategies
= Not economic to reconcile allapproaches
under one ecosystem
= Different sectors addressed
= Complementary business interests
= Different governing authorities @

One cafot rule theM all
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I European Data Spaces in Manufacturing

SM4RTENANCE Mission

To facilitate a neutral cross-sectorial data space where trusted data transactions can be enabled
- along the complete asset lifecycle among the different stakeholders interacting with Assets4.0.
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7 b DATA SPACE 4.0 FEDERATION
/ \ m Deploy operational data space
y \ - federation for manufacturing assets,
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Connect Evolving Manufacturing Enable Data Space
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I European Data Spaces in Manufacturing

SM4RTENANCE Pillars

- ° Manufacturing equipment ready to plug & share  MX Port - Make data work

D ° Reusable data products International standards “Better Together”

° Value added services  Federated trust & trusted ecosystem services

Integrated digital manufacturing solutions Interoperable data workflows

Data space federation portal Interoperable data network
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MX Port

Make asset 4.0 data work

(7 Catena-X I=% ° IETA
Your Automotive Netwock
FOUNDATION
INTERNATIONAL DATA  digital twin

.«

SPACES ASSOCIATION

Layer

MX-Port “Hercules” l

MX Discovery
MX Access & Usage Cirl.

Data Space Protocol/

Decentral Claims
Protocol

MX Gate
MX Converter

AAS-REST
AAS sub model

MX Adapter

application specific

Layer MX-Port “Leo” L
IMX-Qualities MX Discovery T
= Interoperability = Scalability MX Access & Usage Ctrl. | [INIASSESSIIITN

» Trust & Security = (Data) Sovereignty

MX-Port Layer

Components for
configurations

MX Discovery

MX Access & Usage
Ctrl.

MX Gate
MX Converter

AAS-REST
AAS sub model

MX Adapter

application specific

Layer

MX-Port “Orion” i

MX Discovery

MX Access & Usage Ctrl.

Data Space Protocol /
Decentral Claims
Protocol

MX Gate

MX Converter

UADP OPC UA TCP
HTTP(S) NetConf

OPC UA Companion Spec

OPC UA Meta Model

MX Gate
MX Converter
MX Adapter éppllcatlon dpECIfic

options

MX Adapter
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application specific

. Product oriented

. Asset oriented

. Production oriented

. Supply Chain oriented




D Reusable data products

International standards “Better Together”

RESTrul Client
AAS +OPC UA

",

Common Communication

-

OPG UA
Infarmation Modal

Commen Metamedael

ComMmon InforMation

Models & ComMmunication

"IEDTA
Data in Motion Data at Rest
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Information | 1
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Manufactiring
Assets
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Customer
Business
Appliation
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D Value added services

Federated trust & trusted ecosystem services

Dataspace
Governance —

Authorities -

Set of validated
claims & assertion of
compliance to rulebook

Dataspace Participant

Identity Provider Credential Stores Authorization
Dataspace o Y (Wallets) Services
Rulebook Schema & Trust Registries Access

ODRL Profiles Vocabularies Servi

ervices

Auditing Value creation
(general PIP) Observability services
. A Billing &

Compliance Services Marketplaces Catalogues Settlement

Trusted Ecosystem Services

Domain Regulatory
Rulebook Rulebook

||
Notaries/TSP
/ Property Value ' “‘ Property Value
Validation "' Validation
o 74
Regulatory, Domain Common (technical) Dataspace Protocol:

Authorities



Integrated digital manufacturing solutions

- Interoperable data workflows

2 COLLABORATIVE COOPERATIVE

ASSET 4.0
GENERATIVE NET-ZERO CONDITION
ENGINEERING OPERATIONS AND MONITORING (PdM)
MANAGEMENT
Increased asset Low CO2 footprint Asset optimised

resilience by & energy efficiency OEE & accuracy

Proactive Energy Mngt
for Low PCF

Battery Pack Extended
Health & Performance

Automated & Remote
Equipment Optimisation

Intelligent Machine
Tool Fleet Mngt

Generative Production
System Engineerin

Lifecycle Traceability &

Collaborative Asset =
. Calibration Mngt.

innovaliag)
Condition Monitoring
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D SMARTENANCE Portal

Confederation Model

- Trusted Ecosystem Services. Can provide services for

Access all you need to make
your industrial data work

multiple Ecosystem Governance Authority and to SM4 PORTAL
participants from multiple ecosystems.

SM4 Data Space Confederation Services

Agree on common
policy rules schemas, trust anchors and compliance rules
(individual agreements between ecosystems & or to all
ecosystems in the confederation)

Data Space Service Provider . Can provide service to
participants across different ecosystems if they adhere to the
compliance rule of (all) the respective ecosystem(s)

DataSpace DataSpace
Auto,, with Text, with
Companies Companies
£iCy C,-Cy

DataSpace DataSpace DataSpace
Text, with MT, with MT,, with
Companies Companies | | Companies
Cp-Cy Cy-Cy C-Cy

DataSpace
Auto, with
Companies
C:'(m

Offer and/or consume services based on

individual negotiation and proof to the ecosystems rules to
connect to
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B SMARTENANCE

International Data Space Federation at SPS 2025

Edge

Management

Battery
Passport

use case
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D SMARTENANCE iy ovalia

lInternational Data Space Federation at SPS 2025

SM4 Battery Pack DPP &
PCF Calculation

SM4 Digital Twin &
Edge Productionn Data

SM4 Federated Trust

e e —
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B SMARTENANCE oCF

International Data Space Federation at SPS 2025 o . -
et pace rederation Business Application
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