Data Spaces Symposium

Accelerating adoption. Increasing impact.
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The State of Industrial Data Spaces:
Global Insights and European Leadership
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Data Spaces Symposium

A Trusted Data Sharing for Manufacturing Equipment Industry:
SMA4RTENANCE

A The Data Space for a Sustainable Green Europe: SAGE

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

A Making Data Work at Scale: International Manufacturing -X Councill.
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Why:
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The Manufacturing Challenge

New business ecosystems

IRNESS Technical
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” operability takes more than ONE”
EXECUTIVE AWARENESS DATA ECOSYSTEM EUROPEAN VALUES INDUSTRY APPROACH

No singlecompany can solve these challengesone. To succeed, industry needs to turn manufacturing activities
Into an interoperable, collaborative, reliable and autonomoususiness ecosystem.



The Data Transaction Challenge

New industrial digital reality

DATA-DRIVEN \|  DATA MOVES.AT
TRANSFORMATION THE SPEED"OF TRUST

Transform Collaboration

ONE DATA, ONE PARTNER,
ONE USE ONE PROJECT
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I The Data Ecosystem Challenge G ovalia

Diverse manufacturing networks for different industrial challenges

Dynamic Asset Management & Manufacturingasa
Predictive Maintenance Ecosystem Service(MaaS) Ecosystem

= A

89—

A One size does not fit all.
- A Set your own manufacturing data
network.
A Capitaliseon global trusted data Lo
infrastructures.
A Operate across multiple business ,
ecosystems? “ y C'-.# é E %x , _Adiesupply

Chain Ecosystem

No single type of data ecosystegan solve efficiently & effectivelgll manufacturing challengesTo succeed,
Industry needs to be able tgetfit for purpose manufacturing data networktailored to support specific business
workflows and at the same timgeamlessly interact with a global data ecosystem.
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I The Data Ecosystem Challenge 15§ ovalia

Diverse manufacturing networks for different industrial challenges

No single type of data ecosystegan solve efficiently & effectivelgll manufacturing challengesTo succeed,
Industry needs to be able tgetfit for purpose manufacturing data networktailored to support specific business
workflows and at the same timgeamlessly interact with a global data ecosystem.
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The asset 4.0
data space pillars .«
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B European Data Spaces inManufacturing

SM4RTENANCE Mission

To facilitate a neutrakcrosssectorialdata space wherérusted data transactionscan be enabled
along thecomplete assetlifecycleamong the different stakeholders interacting withssets 4.0
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ConnectEvolving Manufacturing

Data Spae Ecosystems

DATA SPACE 4.0 FEDERATION
C’) Deploy operational data space
- federation for manufacturing assets.

DATA SPACE INFRASTRUCTURE

- - SERVICES PORTAL
SMLRT=NANC= Implement services portal for

manufacturing  asset  data
sharing interoperability.

DATA SPACE ECOSYSTEM II b
Increase data sharing across -

manufacturing  companies
and service providers. \ /

DATA CHAIN TRUST FRAMEWORK COLLABORATIVE OPERATIONS
Establish industrial agreements Facilitate the development of

and governance for global data autonomous services for
sharing. manufacturing assets.

EnableData Space

TrustedFederation Mechanisms
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ASSETS 4.0

CROSS-SECTORIAL DATA SPACE




B European Data Spaces inManufacturing

SM4RTENANCE Pillars

. a Manufacturing equipment ready to plug & share Mx Port- Make data work
. e Reusable data products International standards?) + 1 | + & Cg U %
e Value added services Federated trust & trustec:cosystem services

Integrated digital manufacturing solutions  Interoperabledata workflows

Data space federation portal Interoperabledata network

SMLRT=NANC=
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MXPort

Make asset 4.0 data work

() Catena-X

Your Automotive Network

FOUNTDATION

INTERNATIONAL DATA  digital twin-
SPACES ASSOCIATION < consorrion
n LABS B oWl A MWW "PLATTFORME
=L LNI4.0:s.. - CLASS L1INDUSTRIEA4.0

Layer

MX-Port “Hercules”

MX Discovery

Data Space Protocol/

MX Access & Usage Citrl.

Decentral Claims
Protocol

MX Gate

AAS-REST

MX Converter

AAS sub model

MX Adapter

application specific

IMX-Qualities

A Interoperability A Scalability
A Trust & Security A (Data) Sovereignty

MX-Port Layer

Components for
configurations

Layer

MX-Port “Leo”

MX Discovery

MX Access & Usage Ctrl.

MX Gate

AAS-REST

MX Converter

AAS sub model

MX Adapter

application specific

Layer

MX-Port “Orion”

MX Discovery

Data Space Protocol/

Decentral Claims

MX Discovery MX Access & Usage Ctrl. Protocol
VX Access & Usage Cil X Gt
HTTPS) |  NetConf
VX Gate o) | oo
MX Converter OPC UA Companion Spec
VX Converter

MX Adapter

application specific

N J

¥
options

MX Adapter

application specific
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... Product oriented

.. . Asset oriented

.. . Production oriented

... Supply Chain oriented




Reusable data products

International standardsZ ) + i i + & Cg U %+ i

RESTful Client
AAS +OPC UA

:"'l
=
B
[
=
=
E
E
iy
OPC UA- Q
Functions E
E
[}
[

b *‘ ’

|

OPC UA =
Information Model 'g
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N Vendor Specific ©

Common Information

Models & Communication

OT Level 2

Manufacturing
Assets

Enabled
Assets

OTLevel 4

OT Level 3 |
(Planning) Edge

Operation Resource
Management Planning
(MES) (ERP)

— o e— o -

Edge Gateway

Data Gateway
M 10T Operations

| Commands

B Translator

"IEDTA

Business

OPC-UA L
Application

Data
Explorer

Event
Management
Message
Broker

—— e == ———

Digital
OPC-UA Twin
Repository

AASIDOTA

Business

Application

Data in Motion Data at Rest _
Marketplace
‘[:
/| Information
Models

Data
Catalogues

(Sharable)

Data

Catalogues

Digital

Platform

Data @Corporate

Hub

- -

Customer
Business
Application

SM4RTENACE 360°
Data Integration Blueprint
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B Value added services

Federated trust & trustec:cosystem services

- Dataspace Set of validated
Governance claims & assertion of

Authorities compliance to rulebook

Dataspace Participant

Wallet

: : Credential Stores Authorization
Identity Provider :
Dataspace e (Wallets) Services
Rulebook Schema & Trust Registries A
4 ODRL Profiles Vocabularies CCESS
y Services
. Auditing Value creation

defl ne (general PIP) Observability services

] ] Billing &
Compliance Services Marketplaces Catalogues Settlement

Trusted Ecosystem Services

Domain
Rulebook

Regulatory
Rulebook

Notaries/TSP Py N
Property Value Property Value
"3
%,

Regulatory, Domain Common (technical) Dataspace Protocol:
Authorities




Interoperable dataworkflows

Integrated digital manufacturing solutions

ASSET 4.0 COLLABORATIVEET-ZERO COOPERATIVE CONDITION COORDINATEDIRCULAR
GENERATIVE OPERATIOIS AND MONITORING ASSETMANAGEMENT.
ENGINEERING. MANAGEMENT. (PREDICTIVE MAINTENANCEYoordinated services for
Collaborative connected Collaborative services for  Cooperative services for assetregenerative asset systems.
product/production ecosystem improved machine tool health status prediction, and Increased resilience, strategic
to support engineering and  operations, reduced scrap, plan maintenance operations. local & regional production
virtual commissioning (digital energy consumption, Lower operational costs, capabilities while meeting
twin) aiming for resilience and manufacturing errors and  environmental & human sustainability targets and 9R

autonomous production.
Zero defect, zero errors, zero
time to market.

optimal use of consumables. incidents & improved safety. processes.
Zero defect manufacturing,  Zero unplanned break downs, Zero waste, zero stocks, zero
Zero net energy, zero zero supply network breaks, raw material dependency.

reconfiguration time . zero accident.
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Integrated digital manufacturing solutions
- Interoperable dataworkflows

-

1 ASSET 4.0 “ COLLABORATIVE 3 COOPERATIVE
GENERATIVE NET-ZERO CONDITION
ENGINEERING OPERATIONS AND MONITORINGRdM)

MANAGEMENT
Increased asset 7 Low CO2 footprint Assetoptimised

resilience by desig & energy efficiency OEE & accuracy

SM4ARTENANCE

Battery Pack Extended E%E Proactive Energy Mngt s Predictive Production g
Health & Performance “7r5 for Low PCF — & Spare Part Logistics

Generative Production
System Englneerlng

Intelligent Machine 5 Automated & Remote .
Tool Fleet Mngt — Equipment Optimisation =

Collaborative Asset X
Condition Monitoring

Lifecycle Traceability &

Calibration Mngt. 2=




= SM4RTENANCE Portal

Confederation Model

Trusted Ecosystem Services. Can provide services for
multiple Ecosystem Governance Authority and to
participants from multiple ecosystems.

Agl‘EE on common

SMERTENANCE ceasizte ™™

Access all you need to make
your industrial data work

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 tﬂ_ﬂ

participants across different ecosystems if they adhere to the Dataspace
; . uto, wit

compliance rule of (all) the respective ecosystem(s) Companies
C,-Cy,

Offer and/or consume services based on
individual negotiation and proof to the ecosystems rules to

connect to

SMLRT=NANC=
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B SMARTENANCE Portal iy ovalia

Confederation Model

D Trusted Data S
Manufacturing
Industry

SM#RTENANCE gé%ggg?:g AAAAAA <Search by company, product... Q> Products v Getstarted  Aboutus & Signin Y Basket ES|EN

Access all you need to make
your industrial data work
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B SMARTENANCE Portal iy ovalia

Confederation Model

- SML,.RTENAN E 'ENC%L;\S(;?L’:AL DATA <Search by company, product... Q> Products v Getstarted  Aboutus S Signin WV Basket ES|EN

The SM4 Portal features an industrial marketplace where you can explore, request and
access services and assets to implement trusted data exchange at scale and optimise

data-driven smart Manufacturing use cases.

Connect to Equip Access to Exchanke
global data networks & your shopfloor data to drive your data with trust,
start creating value for the data economy manufacturing intelligence the way you need

Data Products
Y / s

View View View View

Trusted Verifiable MX Ready

MX Port :
Ecosystem Enabled Semantically Data Space

Service Assets 4.0 Interoperable Service
Providers ' Data Products Providers
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Make asset 4.0 data -
WOrK across the
* lifecycle
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@ European Data Spaces ilManufacturing ~ "@ovaia

SM4RTENANCESISteps

- a Set Your Business Process Design Your Trusted Data Transtéforkilow
- e Select Your Preferred Service Provider Procure Yor Data Spaceolution

Connect Stakeholders to Your Workflow Set Your Trusted Dataetwork

Connect Data Catalogues to Your Workflow Your Data, Youtchoice

Start Your Trusted Data Transactions Run Your Workflow &lake Data \Work

SMLRT=NANC=
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Set Your Business Process

Design your Trusted Data Transférorkflow

Machine @

Configuration

Machine Definitiong
DATAPIXZL

QUALITY CONTROL ENGINEERING

TRIM=K

METROLOGICAL EMGINEERING

mnova@
TROLOGY
CM Bunder &

. == 2 Component Supplier

TRIM=

Factory Service M ... Calibration
Operator  Provider N

A Machine Calibration

Setup
Shopfloor Use
' ‘ iy ovalia Energy @ - | .
ClC == ” \SSOCIATION _ ety ) COnsumptiOn HEJMEIEJF&
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B Set Your Business Process

Design your Trusted Data Transfeérorkflow

A Industrial E
BUll d. a d]. men Si on al qu allty Equipment sold to infy ovalia / Cllq ______ ||fﬁ|:ant Machine needs calibration service by i
control equipment digital twin Equipment E:L.F?:.m?K  achice “gj . % |
to implement a CMM e ~ %J e Mainese | i
cooperative condition u cmomn @“’i‘ﬁ i UNIMETRIK  Clitragon | |
monitoring & calibration service DATAPIXZL :"I:::::::::::::::_:_:_:_:_:* E;tf;;t.o.: o % -
workflow for optimised Opical Sensor OEM g i e prentr
accuracy, low PCF and OFE. \% Machine Definition __j __________________ E ----- > Datacontaiﬂer‘exchangf‘ |

oee@ Metrology Equipment Digital Twin elements

*Data Transactions areindividual per client

*All actors are data providers and consumers Selling machine/Hiring services actions

Mission Workflow & Value Chain

Mechamcal Design
Engineer

QI zj% “#OPC UA

innovaliz

MZ=TROLOGY

TRIMEK > \

CMM Set Up

Engineer TQ!M;|<

Metrology Data
Space Administrator

iy ovalia ifyovalia

Applications Project
Engineer UN IM TRIK DATAIODIXL Manager

SAT & Callbratlon Project
Engineer Manager

Real CMM Machine & Sensor Different data sources Digital Twin CMM Machine & Sensor

Data Models & Standards
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B Select Your Preferred Service Provider

Procure Yor Data Spaceolution USPEEEF

by SQ5

Each company and the client

- connectto a sharedData Space

through dedicated connectors,
enabling automatic or manual

- data cataloguploads.

TRIM=K

Machine Builder

UNIM=TRIK & < =1

Service Provider

DATAIPIX=L

Component Supplier

= A ]
\ [ ]
' EEEEEE
l ASSOCIATION

Industrial Client

Contract dspacer

Transaction Monitoring

|
SMLRTENANCE
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B Connect Stakeholders to Your Workflow

Set Your Trusted Dataetwork

) A Bringcompaniesinto your data space
A Facilitatecompaniesa trusted data spaceconnector.
. A Invite usersto participate in your data workflow.

Companies Connectors
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@ Connect Data Catalogues to Your Workflow "@-evaia

Your Data, Youthoice

D A Eachparticipant setspolicies & contractsto control access& usageof only
Its own data spacedata catalogues
A Allstakeholderscontrol use& accesdo their respectivedata catalogues

TRIM=K TRlMEK
. CON— o Metrology Data Space Metrology Data Space
"1 Administrator N innovali 7 Administrator
G noaliay

dspacer._

dspacer_ dspacer_

LY LN @

Set Your Usage Terms

Access Data Catalogues

A
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Start Your Trusted Data Transactions

- Run Your Workflow &lake Data Work!!!

UNIM TRII(
SAT Englneer > >

- D

Engineering Manufacturing Installation Services
- UNIM=TRIK

i§yovalia
Applications Engineer

-

UNIM=TRIK

OOOOOOOOOOOOOOOOOOOOOOO
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