
Erich Barnstedt
Senior Director & Architect

Thomas Obermeyer
Lead Dataspace Architect

Recording is available here:

OPC Channel:

https://www.youtube.com/watch?v=7

BQSOr4NF_A

Catena-X Channel:

https://www.youtube.com/watch?v=WwcyHM4c054&t

=5s

http://www.youtube.com/watch?v=7BQSOr4NF_A
http://www.youtube.com/watch?v=7BQSOr4NF_A
https://www.youtube.com/watch?v=WwcyHM4c054&t=5s
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What is Catena-X
Catena-X
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Catena-X is the 

first globally trusted and collaborative 

data ecosystem 

for the automotive industry

→We are the first to offer multi-tier collaboration.

→We reduce costs and create synergies for business and IT.

→We are successful via radical collaboration.



4x architectual guardrails define our eco-system
Catena-X core values
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Core Value #1

Trusted Digital Identities
Verified and unique company identities

Know for sure with whom you are dealing 

with in the digital world

We believe within our global automotive industry, we only can create a true multi-tier collaboration when we empower existing players and solution providers. We believe that 

trust in your partners and control over your data are decisive in a digital world. 

Hence, we created an ecosystem from the industry for the industry

Core Value #2

Interoperability 
Open-source based standards / KITs.

No Lock-In. Choose the provider that fits you 

best to scale your business

Core Value #3

Self-Sovereignty
Decentral architecture and protocols

Stay in control over your data / IP and take 

Cyber-Security serious

Core Value #4

Industry Governance
One global operating model and framework

Rely on what’s best for all 

not just one



Four main alternatives
New key industry capabilities: Enabling multi-tier collaboration and leverage cross domain synergies
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Automotive Value Chain

Recycling

1st Tier 1st Tier

2nd Tier

nTier

…

nTier…

OEM B

Today‘s Alternative 1

Central Data Base

for all industry partners

Today‘s Alternative 2

One IT Provider 

for all partners of the same 

value chain

Today‘s Alternative 3

Every Partner has its

own solution
Industry standards create

interoperability between

partners

Catena-X
- Use Case X -

OEM A

+ No cost for supplier

+ Established / available

+ Trust / verification

+ One solution provider

+ Freedom of choice 

(vendors) 

+ Cyber / IP Security

+ Trust / verification

+ Anti Trust clearance

+ Cross domain benefits

+ Scalability in business

+ Freedom of choice

+ Short term costs

‒ Lock In

‒ Trust / verification

‒ Data protection / IP

‒ Cyber-Security

‒ Business process 

readiness

‒ Cross domain benefits

‒ Freedom of choice / Anti 

Trust Clearance

‒ Enforce usage (nTier)

‒ Scalability in business

‒ Cross domain benefits
‒ Significant change

‒ Initial complexity

‒ Every company covers own 

costs

‒ Trust / verification

‒ Multi tier capability

‒ Scalability

‒ Overall costs

‒ Data protection / IP
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Working Structure of the Catena-X Association
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Press Release issued on 18.08.2025

Joint Goals:

• Seamless Industrial Data Exchange

• Cross-Industry Data Interoperability

• Compliance with regulatory demands like the DPP

4 Strategic Areas of Collaboration:

• Reference Architecture Alignment

• Semantic Integration 

• Open-Source Reference Implementations

• Industrial Ecosystem Enablement





Example: Battery in EV

CATL

(on Alibaba)

Automotive 

OEM

(on Azure)

Customer

(on cell 

phone)

DPP DPP

CATL delivers battery to Automotive OEM with (machine-readable) Digital Battery Passport, it includes battery PCF.

OEM installs the battery in their EV and uses PCF for total EV PCF calculation to be entered into DPP.

OEM creates DPP for EV, accessible via QR code sticker on car for customer to read.

Customer buys EV and scans QR code with their cell phone, gets directed to human-readable version of DPP.



Example: Data in Battery DPP (“Battery Passport”)

Digital Nameplate (serial number, manufacturer address, year of manufacturing) 

Materials used, which ones are hazardous and where they came from

Product Carbon Footprint (PCF – Scope 1, 2 & 3 emissions, calculation method, CO2 equivalence)

Remaining Useful Lifetime: Number of charging cycles, cell condition

Owner info: Current owner, contact information
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Example Use Case to drive our joint interests forward
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Architecture Whitepaper is a first joint deliverable

Foundation

• Decentralized data spaces using the Eclipse

Dataspace Components (EDC) Connector

• Semantic interoperability through standardized data

models

• Identity, Access & Policy Management for trusted, 

secure, policy-driven data access

• Traceability and compliance frameworks to support 

regulation and quality assurance
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Better Together: DPP with an IEC standardized interface & data format/model/semantics

Interface: OpenAPI-compatible (HTTP REST and Data Space Protocol)

Data Format: OPC UA Nodeset file

Data Model: OPC UA Modelling Language

Semantics: VDMA Companion Specs & IDTA/Catena-X Templates



Participant using OPC technology stack Catena-X Participant utilizing C-X tech stack

Modelling Data Exchange ModellingData Exchange

OPC UA 
Modelling 

(e.g. 
SiOME)

Converter

SAMM 
Modelling 

(eg)

Catalog
DCAT

Catalog
DCAT

EDC EDC

Semantic Description of various Asset Types based on AAS Submodel Templates

OPC UA 
Nodesets

AAS 
Registry

DTR
(AAS 

Registry)

AAS 
Submodel

Server

DTC AAS 
Repository

Data Contracts

UA Cloud 
Library

CX GitHub 
Models

Data Transfer

OPC Foundation and Catena-X Architecture Alignment

DT Discovery

AAS 
Components

(1)

(2)

(3)

(4)



Dataspace Connectors

eclipse-edc.github.io

One example is the Eclipse Dataspace Connector, an 

open-source framework hosted by the Eclipse 

Foundation for building secure, globally-scalable 

data-sharing services. EDC provides highly 

customizable components for creating control 

planes, decentralized identity systems, and 

federated data catalogs. Backed by leading 

companies and cloud providers, EDC gives 

developers the tools they need to deliver innovative 

solutions for data exchange networks. Other 

projects are targeting dataspace connectivity issues, 

e.g. Data4Industry.

Next step: Integration and testing of Dataspace 
Connectors.



Converter Tool

AAS Submodel Template -> OPC UA Nodeset Conversion Tool

AAS 
Submodel
Template

JSON

Nodeset
XML

Import

Export

Store

AAS 
Submodel
Template

JSON

AAS 
Submodel
Template

JSON

AAS 
Submodel
Template

JSON

IDTA

Download



Use Case: Combining Ecosystems – OPC UA & AAS implementing EU Digital Product Passport
Together with OPCF/DTC/CESMII/Manufacturing USA

Create Embed Store

profiledesigner.cesmii.net (free online OPC UA editor)

Physical
Manufactured

Product





OPC Foundation Cloud Initiative Reference Architecture (Dataspace-relevant)

Production 

Lines

Time-Series 

Database

Enterprise Cloud (Manufacturer)

UA Cloud 

Library
(Ind. data plane)

Product

Customer

Product

Database

ERP

Database

Customer

ERP 

Database

Cloud MES

Service

Data from Supplier

Connected 

Product 

Time-Series 

Database

Eclipse 

Dataspace 

Connector
(Control plane)

Eclipse 

Dataspace 

Connector

Eclipse 

Dataspace 

Connector

OPC UA PubSub

data from production

Database

Open-Source

Component

Legend:

Dataspace

Protocol

data from

Product usage

OpenAPI RESTUA Cloud 

Library
(OPCF Hosted)

Dynamic 

Data 

Processor

Dataplane

Protocol



Example: New Catena-X (Automotive) User Journey

2. Catena-X template is 
loaded into new OPC 
Foundation online UA 
Nodeset Editor and values 
are entered.

3. Edited Catena-X nodeset file 
is uploaded to another UA 
Cloud Library instance and 
hosted online on behalf of the 
supplier.

UA Nodeset Editor

Load Upload

1. All Catena-X SAMM 
templates are now 
available in OPC Foundation 
UA Cloud Library.
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Joint Working Group 29
in IEC TC65



European Cloud Accelerator
An open technology development project

Develop comprehensive

Data Sharing as a Service

Enable a cost-effective, lightweight 
solution that can reach enterprise 

scale

Establish and nurture a cross-
discipline community 



The ECA is a 
European 
solution with 
global reach

Open-source software under 
Eclipse & OPC Foundation 
governance

No requirement for hyperscaler
technology (vendor neutral)

Address a global supply chain 
challenge
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Press Releases https://opcfoundation.org/news/press-releases/catena-x-and-opc-foundation-join-forces-to-enable-
seamless-industrial-data-exchange-for-the-digital-product-passport/
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