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Who: 
The SM4 global 
ecosystem
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Global Manufacturing Data Ecosystems
International operation

International Manufacturing-X
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SM4 is part of the International 
Manufacturing-X Ecosystem



Why: 
The challenges

01.

01.



The Manufacturing Challenge
New business ecosystems

Technica
lBusinessLegal

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.



The Global Challenge
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Our vision:
Companies from all industries connect ONCE
to collaborate across digital data ecosystems

Situation today:
Companies connect to EACH digital data ecosystems 

depending on which value chain they want to participate in

SM4RTENANCE 
SM4 Pilots

SCSN

SM4RTENANCE   

Portal

AVLPIACENZAFILL

FIDIA
CATENA-X

ITEMA

PRIMATRIMEK COMAU

The Ecosystem Challenge



What: 
The asset 4.0 
data space  pillars

02.
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CROSS-SECTORIAL GLOBAL DATA SPACE

ASSETS 4.0



National Manufacturing Ecosystems
Status quo

A number of data space initiatives are 
initiated across EU Member states
▪ Different business strategies
▪ Individual ecosystem scale-up  strategies
▪ Not economic to reconcile all approaches 

under one ecosystem
▪ Different sectors addressed
▪ Complementary business interests
▪ Different governing authorities

One cannot rule them all
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European Data Spaces in Manufacturing
SM4RTENANCE Mission

Enable Data Space 

Trusted Federation Mechanisms

Connect Evolving Manufacturing 

Data Space Ecosystems

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 Assets 4.0.
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European Data Spaces in Manufacturing
SM4RTENANCE Pillars

Manufacturing equipment ready to plug & share

Reusable data products

Value added services

Data space federation portal

Integrated digital manufacturing solutions

1

2

3

4

5

Federated trust & trusted ecosystem services

MX Port - Make data work

Interoperable data workflows

Interoperable data network

International standards “Better Together”



TC65

. . . Supply Chain oriented

. . . Product oriented

. . . Asset oriented

. . .

. . . Production oriented

MX Port
Make asset 4.0 data work

IMX-Qualities
▪ Interoperability

▪ Trust & Security

MX-Port Layer
Components for 

configurations

MX Discovery

MX Access & Usage 

Ctrl.

MX Gate

MX Converter

MX Adapter application specific

A1

B1

C1 C2

D1 D2 D3

A2

B2

options

▪ Scalability

▪ (Data) Sovereignty

1



Reusable data products
International standards “Better Together”

Common Information 
Models & Communication

SM4RTENACE 360º 
Data Integration Blueprint & Pipeline 2



Dataspace
Governance
Authorities

define

Regulatory, Domain
Authorities

Common (technical) 
Trust Framework

Catalogue of Trusted  Ecosystem Services 
(provided by Trusted Service Operators)

ODRL Profiles

Identity Provider Credential Stores 
(Wallets)

Catalogues

Auditing
Observability(general PIP)

Billing & 
SettlementMarketplaces 

Vocabularies

Value creation 
services

Authorization 
Services

Access
Services

Compliance Services

Rules Engine

Notaries/TSP

Verifiable Credential Issuer

Dataspace
RulebookDataspace

RulebookDataspace
RulebookDataspace

RulebookDataspace
Rulebook

Dataspace Participant: (Automated) Onboarding

Dataspace Protocol: 
Contract Negotiation,

Trusted Data Transactions 

Property Value 
Validation

Set of validated
claims & assertion of 
compliance to rulebook

Property Value 
Validation

Schema & Trust Registries

Dataspace Ontology
Criteria & Validation Schema

List of Trust
Service Providers

Criteria

Compliance 
Rules

Validation 
Methods

Trust  Service 
Providers

Domain
Rulebook

Domain
Rulebook

Domain
Rulebook

Regulatory
Rulebook

Value added services
Federated trust & trusted ecosystem services
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Battery Pack Extended 
Health & Performance

SM4RTENANCE

1 2 3 4
ASSET 4.0 

GENERATIVE 
ENGINEERING

Increased asset 
resilience by 

design

COLLABORATIVE 
NET-ZERO 

OPERATIONS AND
MANAGEMENT

COOPERATIVE 
CONDITION 

MONITORING (PdM)

COORDINATED
CIRCULAR ASSET 

MANAGEMENT

Low CO2 footprint 
& energy efficiency

Asset optimised
OEE & accuracy

Lifetime asset 
extension

Proactive Energy Mngt 
for Low PCF

Intelligent Machine 
Tool Fleet Mngt

Collaborative Asset 
Condition Monitoring

Predictive Production 
& Spare Part Logistics

Automated & Remote 
Equipment Optimisation

Lifecycle Traceability & 
Calibration Mngt.

Circular Production 
with DPP

Generative Production 
System Engineering

Integrated digital manufacturing solutions
Interoperable data workflows
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SM4RTENANCE Portal
Confederation Model

5
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SM4RTENANCE
International Data Space Federation at SPS 2025

Intern. Workflows 

Collect PCF Data
World Wide. 

Federated 
Trust & 

Trust Services

Interoperable 
Industrial 

Data Sharing 

3

2

4



SM4RTENANCE
IInternational Data Space Federation at SPS 2025

SM4 Federated Trust

SM4 Digital Twin & 
Edge Productionn Data

SM4 Battery Pack DPP & 
PCF Calculation



Energy 
Consumption

Orion
MX Port

PCF
Business Application

Manufacturing-X Ready Equipment

SM4RTENANCE
International Data Space Federation at SPS 2025



Gracias


	Diapositiva 1
	Diapositiva 2
	Diapositiva 3: Who:  The SM4 global ecosystem
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6: Why:  The challenges
	Diapositiva 7: The Manufacturing Challenge
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10: What:  The asset 4.0  data space  pillars
	Diapositiva 11:  
	Diapositiva 12: National Manufacturing Ecosystems Status quo
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24

