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What is Catena-X ?

is the first collaborative, data Shared global
ecosystem for the automotive industry of the future,

Il_nkmg global players. into end-to-end value chains - as Customer value journeys for common GOALS enabled by open, multi vendor
simply, securely and independently as never before. marketplaces

One operating model and federated operating system for the data space

Catena-X is the industrial policy project for the

digitalization of supply chains. Foundational services and standards built upon 0SS (KITs) with dedicated
developer journeys

Vision

Neutral governance, incl. conformity assessment body

Thisis awork result of the

Catena-X Automotive Network Driving forces Of po|icies:

9 | [ty Consortium Project, supported by the

for Economic Affairs

g Cimate Acion German Federal Ministry for Economic - CBAM: Carbon Border AdJUStment Mechanism
Affairs and Climate Action. . Battery Passport

Funded by on the basis of a decision Funding code: 13IK004*
the European Union by the German Bundestag
NextGenerationEl

Supported by
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https://catena-x.net/en/

What is Catena-X ?

* Initiation & status quo _ Implementation of the empowers regional
Proposed by BMW and SAP in 2021, 160 adoption and ensures flow of data across regions

members as of: 08.2023.
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Open for more partners.

« EU Operator: Cofinity-X 10.2023 {0 dickal partach
datena association
https://www.cofinity-x.com/products-and-services
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https://catena-x.net/fileadmin/user_upload/Vereinsdokumente/Catena-X_List_of_Members.pdf
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Catena-X Data Ecosystem
Concept

IDSA GAIA-X
International Data Spaces European Data Strategy

Overview: GAIA-X provides a user-friendly and homogenous ecosystem of

services and data
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Catena-X (for Automotive)
Collaborative Data Ecosystem

NATA COANCVOTEN A
DATAECOSYSTEM

Weall can take ownership tilize the dat: ystem - Right from the start
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Catena-X Data Ecosystem

Builda that Create the first ; Incorporating all
can host our industry participants via and trusted solutions

O

é 5
legal entities Q

globally

machines, products

DUSINESS processes

business responsibility
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How Catena-X Works — GAIA-X Ready Architecture

Core assets: EDC, Portal

Example

CSV-Upload
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Digital Twin
Registry
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Use cases of Catena-X

Siemens participates and contributes
to 8 of 10 use cases
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Product teams with Siemens participation Il No Siemens contribution

* Top use cases
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10 Initial Use Cases
Solutions to current top issues
in the European automotive industry

GAIA-X, Catena-X modules and services
combined result in an operational overall system

Activation and onboarding of users and
providers, especially with a focus on SMEs

SIEMENS




Tractus-X

official open-source project for Catena-X under Eclipse Foundation (Github).

(0 Overview [ Repositories 77 [ Projects 26 @ Packages A People 12

People

Ny

Welcome to Eclipse Tractus-X ¢ =@ OP

README . md

ECLIPSE Top languages

™
% ra Ct s X @ Java Python @ TypeScript @ Go
-_—
I u c#

Where we build dataspaces!

About Us

Eclipse Tractus-X is a collaborative, open-source project aimed at driving the digital transformation of the automotive industry and
beyond. Our mission is to enable secure, efficient data exchange and seamless collaboration across the supply chain using trusted open
standards.

Eclipse Tractus-X is the home of the reference implementations used in Catena-X and in several projects from Manufacturing-X. The
project develops solutions that foster interoperability between various stakeholders providing an open ecosystem for data-driven
applications. This includes reference implementations and models for supply chain, compliance, sustainability and more.

For the latest Tractus-X release, see the Changelog on our webpage.

Our Vision

Our goal is to create open, scalable and secure reference implementations for a digital ecosystem in the automotive and many other
industries that:

¢ Enable collaboration between suppliers, manufacturers, and partners.
o Facilitate transparency and sustainability in automotive industrial processes.

* Drive innovation across industries through open and community-driven standards.
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https://github.com/eclipse-tractusx

Tractus-X

, short for Keep It Together, offers open-source resources and comprehensive documentation designed for the use

cases of Catena-X ecosystem.

Technically, it could be containerized images (Kubernetes based).

KITs v Developer Hub Tutorials Co

Kits General

Behaviour Twin

Business Partner

Circularity

Connector

Customs

Data Trust & Security

Data Chain

Data Driven Quality Management
Data Governance

Demand and Capacity Management
Digital Twin

Eco Pass

Environmental and Social Standards

Industry Core

Behaviour Twin KIT
Business Partner KIT
Circularity KIT
Connector KIT
Changelog
Adoption View
Adoption View
Working with Policies
Policies in Catena-X

Software Development
View

Operation View
Customs KIT
Data Chain KIT

Data Trust & Security KIT
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while the actual data exchange then takes place via the appropriate channel extension. In

this way, a highly scalable data exchange is made possible.

Data Plane
Extension

The architecture of the EDC combines various services that are necessary for the above

principles:

¢ An interface to the Identity Provider service, currently IDSA's Identity And Trust Protocol
communicating with the Managed identity Wallet. This central service provides the
identity and the corresponding authentication of the participants in the data exchange.

(There is no authorization at this point). Decentralized solutions will also be supported
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Tractus-X for Catena-X example

Open source kits deployed at data consumer/provider side exchange data to realize different use cases.

Central CATENA -X Deployment

ny plant

OSIm Deployment #2

request data

8b / I
Battery Battery ‘
DTR kit Passport DTR kit Passport
klt | { klt Simulation

N

Data consumer Data provider
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EDC Kit: Core of exchange between dataspaces

s Control plane

0 » Asset: stores only meta data, like dataAddress filed.
management, contract negotiation and - Policy: Policies are used to express what requirements a
administer data transfer. subject (e.g. a communication partner) must satisfy in
Data-Plane: heavy lifting of transferring and order to be able to perform an action. Policies
receiving data streams. are [ODRL](https://www.w3.org/TR/odrl-
model/) serialized as JSON-LD.
Contract definition: Contract definitions are
how assets and policies are linked together, comprised of
a contract policy and an access policy.
Catalog: data offerings of a connector and one or

Contrct multiple service endpoints to initiate a negotiation for
Agreement those Offerings.
Save Contract Contract negotiation: target one asset between
a provider and a consumer connector.

Contract agreement: both provider and consumer
reached FINALIZED state. Final offer is approved always
by provider.

» Transfer process: record data transfer.
+ Data plane
 Url location of data

Control-Plane: administration, resource

Request Contract

Send Data
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Tractus-X EDC and MXD (Minimum Tractus-X Dataspace)

« MXD: requires a provider EDC and a consumer EDC
» Bi-directional: additional corresponding provider EDC and consumer EDC

a ; ; R

K Dataspace A M Dataspace B /
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Digital Twin Kit: trace parts and materials across the entire value chain

describes a digital representation of an asset sufficient to meet the requirements of a set of use cases.
is an operated solution which lists Digital Twins and their respective Aspects.

is a key concept of Industry 4.0 (or "Industrie 4.0" in German), maintained by the
Industrial Digital Twin Association (IDTA), and is used to describe an asset electronically in a standardized manner.

AAS Registry

T . implements
registered in Digital Twin

Registry

implements

registered in AAS Discovery

registered in registered in

registered in

contains
Submodel Submodel associated Asset
. Elements win Administration
EDC Discovery

Shell

implements an Implements a

associated
Twin
semantic s
i H definition for DIgIta'
Discovery Finder Aspect represents an e Repr séniation
Model
registered in

BPN Discovery registered in Asset
Subject to this standard
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CATL Deployment @202412

real data exchange between automotive manufacturer(BMW) and battery supplier(CATL) for digital twin
and battery passport use case.
Tight schedule: very last week before 2024 Christmas.
Battery passport digital twin example
Vehicle
Battery
Cell
Transmission
Paint

Digital Twin Type Part Instances Digital Twin Type Part Type

SerlaIParl

‘ al SingleLevelBomAsBuilt
is ab in

Create submodels for digital or

il [ il tal twi

Register DTR in EDC o b1 Subemodel Sorves o ‘ Create digital twin in s“e "a
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QA
& Thank you!
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