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Accelerating adoption. Increasing impact.

From vision to value: data 
space success stories in 
manufacturing & supply chain

The State of Industrial Data Spaces: 
Global Insights and European Leadership



Å Trusted Data Sharing for Manufacturing Equipment Industry: 
SM4RTENANCE

Å The Data Space for a Sustainable Green Europe: SAGE

Å EU Approach to Digitalisation for Circularity and Digital Product 
Passports (DPPs): CIRPASS-2

Å Making Data Work at Scale: International Manufacturing -X Council. 
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Why: 
The challenges
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The Manufacturing Challenge
New business ecosystems

TechnicalBusinessLegal

No single company can solve these challengesalone.To succeed, industry needs to turn manufacturing activities 
into an interoperable, collaborative, reliable and autonomousbusiness ecosystem.



Transform Collaboration

The Data Transaction Challenge
New industrial digital reality 



The Data Ecosystem Challenge
Diverse manufacturing networks for different industrial challenges

ÁOne size does not fit all.
Á Set your own manufacturing data 

network.
Á Capitaliseon global trusted data 

infrastructures.
ÁOperate across multiple business 

ecosystems Ž¨ýƇ­±éÉ¾×ž.

No single type of data ecosystem can solve efficiently & effectively all manufacturing challenges. To succeed, 
industry needs to be able to set fit for purpose manufacturing data networks tailored to support specific business 
workflows and at the same time seamlessly interact with a global data ecosystem.
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What: 
The asset 4.0 
data space  pillars
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European Data Spaces in Manufacturing
SM4RTENANCE Mission

EnableData Space 

TrustedFederation Mechanisms

ConnectEvolving Manufacturing 

Data Space Ecosystems

To facilitate a neutral cross-sectorialdata space where trusted data transactionscan be enabled 
along thecompleteassetlifecycleamong the different stakeholders interacting with Assets 4.0.



CROSS-SECTORIAL GLOBAL DATA SPACE

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
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Federated trust & trusted ecosystem services

MX Port - Make data work

Interoperable data workflows

Interoperable data network

International standards Ž)±ïï±èƇgÙ¾±ïÄ±èž



TC65

. . . Supply Chain oriented

. . . Product oriented

. . . Asset oriented

. . .

. . . Production oriented

MXPort
Make asset 4.0 data work

IMX-Qualities

ÁInteroperability

ÁTrust & 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

ÁScalability

Á(Data) Sovereignty
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Reusable data products
International standards Ž)±ïï±èƇgÙ¾±ïÄ±èž

Common Information 
Models & Communication

SM4RTENACE 360º 
Data Integration Blueprint 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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COORDINATED CIRCULAR
ASSETMANAGEMENT.
Coordinated services for 
regenerative asset systems. 
Increased resilience, strategic 
local & regional production 
capabilities while meeting 
sustainability targets and 9R 
processes.
Zero waste, zero stocks, zero 
raw material dependency.

ASSET 4.0 
GENERATIVE 
ENGINEERING.
Collaborative connected 
product/production ecosystem 
to support engineering and 
virtual commissioning (digital 
twin) aiming for resilience and 
autonomous production.
Zero defect, zero errors, zero 
time to market. 

COLLABORATIVE NET-ZERO 
OPERATIONS AND 
MANAGEMENT.
Collaborative services for 
improved machine tool 
operations, reduced scrap, 
energy consumption, 
manufacturing errors and 
optimal use of consumables.
Zero defect manufacturing, 
zero net energy, zero 
reconfiguration time .

COOPERATIVE CONDITION 
MONITORING 
(PREDICTIVE MAINTENANCE).
Cooperative services for asset 
health status prediction, and 
plan maintenance operations. 
Lower operational costs, 
environmental & human 
incidents & improved safety. 
Zero unplanned break downs, 
zero supply network breaks, 
zero accident.

Integrated digital manufacturing solutions
Interoperable data workflows
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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



SM4RTENANCE Portal
Confederation Model
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SM4RTENANCE Portal
Confederation Model

Verifiable
Semantically 
Interoperable 
Data Products

MX Ready
Data Space  

Service 
Providers

Trusted 
Ecosystem

Service 
Providers

MX Port  
Enabled 

Assets 4.0 5



How: 
Make asset 4.0 data 
work across the 
lifecycle

03.
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European Data Spaces in Manufacturing
SM4RTENANCE in 5 Steps

Set Your Business Process

Connect Stakeholders to Your Workflow

Connect Data Catalogues to Your Workflow

Start Your Trusted Data Transactions

1

2

3

4

5

Set Your Trusted Data Network

Design Your Trusted Data Transfer Workflow

Your Data, Your Choice

Run Your Workflow & Make Data Work

Select Your Preferred Service Provider Procure Yor Data Space Solution



1

02
Design & Manufacturing

01

Calibration

04

Shopfloor Use

03

CMM Builder & 
Component SupplierCMM Builder & 

Factory Operator

Factory 
Operator

Service
Provider

02

Installation

Machine Definition

Machine 
Calibration

Machine 
Configuration

Machine 
Setup

Energy
Consumption

Set Your Business Process 
Design your Trusted Data Transfer Workflow
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Set Your Business Process 
Design your Trusted Data Transfer Workflow

Mission

Data Models & Standards Teams 1

Workflow & Value Chain



Machine Builder

MonitoringTransaction Monitoring 

Service Provider

/

Industrial Client

Component Supplier

Each company and the client
connect to a sharedDataSpace
through dedicated connectors,
enabling automatic or manual
data cataloguploads.

25

Select Your Preferred Service Provider
Procure Yor Data Space Solution

Contract dspacer

2
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Connect Stakeholders to Your Workflow
Set Your Trusted Data Network

Companies Connectors Users

3

ÁBringcompaniesinto yourdataspace.
ÁFacilitatecompaniesa trusted dataspaceconnector.
ÁInviteusersto participate in yourdataworkflow.
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Connect Data Catalogues to Your Workflow
Your Data, Your Choice

Set Your Usage Terms Access Data Catalogues

ÁEachparticipant setspolicies& contracts to control access& usageof only
its own dataspacedatacatalogues.

ÁAll stakeholderscontrol use&accessto their respectivedatacatalogues.

4



U68625AIC
SN2776

SAT Engineer

SPARK
SN2776

Engineering

SPARK
12.10.10

Manufacturing

Optiscan
H2G1040L54

Optiscan
D1040L

Installation Services

Applications Engineer

Start Your Trusted Data Transactions
Run Your Workflow & Make Data Work!!!
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