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End-use products: Intermediates
* Textile and footwear e |ron and steel
y * Furniture  Aluminium

* Tyres .
* Detergents * Chemicals

* Bed mattresses * Non-Ferrous material
* Lubricants * Plastic and Polymers

* Paintand vanishes * Paper, Pulp paper, Board
g i b * Energy related products e Glass
vy | * ICT and other electronics

> CERmlE liEs The EU Commission wants to regulate

o 3 ..... .+ Cosmetic products
" ' - Toys at last four product groups per year.
58 * Fishing nets and gears
7 | * Absorbent hygiene products A priority list is expected end of 2025.
/ ingindustry.com/avery-dennison-launches T assort—solution/ HE 1 20245108 17H RRIERYYRITLERLY
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(Data Free Flow With Trust)
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Cybersecurity
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ISO JTC 1

ISO JTC1/5C27

Data, ISOJTC1/SC38

CEN/CENELEC Trusted data Dataspaces,

connections

Identit
European y Data space Data
.. Regulations & trust specific spaces
Commission
Da.ta Semantics -
trading Policies
TMForum

Data
trading

Data trading Vocabularies
systems & standards

IEEE P3800
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Final release: Dataspace Protocol 2025-1
PAS transposition to ISO has started SPACE AT ONRE AT

A baseline for data spaces interoperability
F=HAN=AT 0O 2025-1
ISOE#E(LICEIF PAS XEAREII—-AA

» Basic data spaces interactions

* Technology agnostic 4% 3E DT PFICHREEL 4 L)
« Domain-specific protocol bindings possible

ER(CFELEAROEASH

Repository

» Technical Compatability Kit available

IDSA Eclipse Foundation
AT CCLIPSE ISO/IEC
IDSA Working Group [N Eclipse Dataspace —_ ﬂ
Architecture Working Group

>>> The Dataspace Protocol is a specification B =)
designed to facilitate interoperable data sharing
between entities governed by usage control and based
on Web technologies. This specification defines the
schemas and protocols required for entities to publish
data, negotiate Agreements, and access data as part of
a federation of technical systems termed a Dataspace.
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A big leap for data spaces

ISO 20151 moves to draft international standard

ISO 20151 EHIFR#ERST MERK DIS A7—IA

* The international standard ISO/IEC 20151 has now
reached the Draft International Standard (DIS) stage.

,: " % - VR \
SRR EEIUT(ETE N

=

SERN T — B DR

Content overview DIS 20151
(Dataspaces concepts and characteristics)

« This marks a significant achievement for the data TREARE data'shiaring dsfig datspaces
% - - Relation to organizational autonomy and
space community and the broader digital economy, organizational interoperability

providing a common foundation for secure and Characteristics |
. . . . i - Maintai t
sovereign data sharing across industries. o conte

- Trust
« JTC1/SC38/WG6 finalized the content of ISO 20151, ; I W —
setting the stage for its next phase: an Enquiry among ] - Orchestrate data-sharing and data-use

- Discover data

national standardization bodies. - f’bse“’ab"'t?’.
- Interoperability
* For IDSA, this milestone reinforces the work done in L°gical' CT"‘PIO"EI'“S
& e, . _ M t-— o
defining the IDS Reference Architecture Model, the sl i v

IDSA Rulebook, and the Dataspace Protocol. - Communication protocols

JTC1/SC38/WG6 BEDEE&EEICIES YT
IDSAIZ IDS-RAM L —II'YT T—HANR— Ay i)l DHCGHIwEIIRN W 00555

1
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MANUFACTURING-X
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Construc  Rallway- Wind enerqgy- VX
fion-X* x* K data-X

Transfer and
scalability Transfer-X <

Industry-specific
implementation of
use cases

Further development
of core services,
FOSS components, Technical Foundation

standards and

regulations Regulatory Framework and Standards

*Project in preparation All icons by icons8

H#: 202584 8 Factory-X \J-N\-Xwt#EEER
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Digital Product Passport Next Level Master-Data- Resilient Supply Chains

A foundation for globally accepted digital product Management Your benefit: Improved transparency and reduced

e Your benefit: The most cost effective and powerful 5

data management.

Read more

Effective Quality Management Trusted Sustainability

Your benefit: Earlier failure detectionand parts Your benefit: Base your reporting on primary data and
traceability. issue product passports.

Read more Read more

i : - iew- - -
© NTT DOCOMO BUSINESS, Inc. Al Rights Reserved. Hi# ; https://catena-x.net/overview-use-case-cluster/
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App Provider A —e.g. PCF
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App Provider B—e.g. PCF

?‘_gxl\o_xﬁmgﬁgli Tenant  Tenant Tenant
F-SERDBHL - -

75

Catena-X
gc? loT federated Operatlng Environment [53RET IV
apter B
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75

Digital Twins / ShopFloor
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Note: EDC = Eclipse Data Space Connector (OSS)
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Catena-x Business Areas ¥  Ecosystem v  Association ¥ Aboutus Catena-XCampus New
Your Automotive Network
Catena-X  Standards v Regulatory Framework  Operating Model Releases v CX-lo (Current) v O -:<:):-
>
Organizational Structure > Release: CX-to (Current)

Process Structure
Test Management

Changelog

Overview

This working model is meticulously designed for members of our association and those involved in the various

association bodies. It serves as a comprehensive guide to understanding the organizational structure, the specific

Legal

on the development environment (Plan and Build), contrasting with the

roles within the association, and the interrelation between Catena-X and Tractus-X. It includes detailed information

that describes the model

for the production/live environment (Run).

The focus of the development environment is on the one hand on the creation of standardization candidates that

can be submitted into the standardization process of the Association, and on the other hand, the development of

open-source reference implementations and other implementations for the dataspace.

Commercial/ Self-

Catena-X association

Sponsors, Promates
& Coordinates

I

Catena-X

a Complies to——— -« omplies t
MNon-normative
- e - -

Y-ERiR it E/F

© NTT DOCOMO BUSINESS, Inc. All Rights Reserved.
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1.3 Architecture Overview

This section is non-normative
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/

Provider

DDTR }4

ata Flow
be replaced

Core Service

Managed identity Wallet € == == === ===y
M)

Consumer

1) Gontract Negatiation

2 ) Data Transter

Foderatad Catalog

Federated Services

1.6 Examples

SD for Legal Person

"id": "https://compliance.gaia-x.eu/.uell-known/participant.json”,

“@context”: [
“https:/fuwn.w3.org/2018/credentials/vl”,
“https://registry.gaia-x.eu/v2206/api/shape/files>file-participant&type=jsonld”,
"https://rau.githubusercontent. com/eclipse-tractusx/sd-factory/main/src/main/resources;
"https://u3id.org/vc/status-1ist/2021/v1"

1

“type”: [
"VerifiableCredential”,
"LegalPerson™

1

“issuer”: "did:sov:Bg3Nk9Z7sT8KegNCnG4PrB",

“issuanceDate": "2022-89-23T23:23:23.2352",
“credentialSubject”: {
“ctxsd:bpn”: "1234",

"id": "did:web:compliance.gaia-x.eu",
"gx-participant:name”: "Gaia-X AISBL",
“gx-participant:legalName": "Gaia-X European Association for Data and Cloud AISBL",

"gx-participant:registrationlumber”: {
"gx-participant:registrationNumberType”: "local”,
"gx-participant:registrationNumberNumber”: "@762747721"

1,

"gx-participant:headquarterAddress”: {
"gx-participant:addressCountryCode”: “BE",

"BE-BRU",

“Avenue des Arts 6-9",

wanaan

"gx-participant:addressCode”

"gx-participant:streetAddres:

T O =

—5ET. IDIERBEERTE

https://catena-x.net/association/standardization/ 15
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Standardisation at Catena-X

T-9ETIOH (E

Standardisation is the backbone of a connected industry. Today's companies face growing challenges - from increasing
sustainability requirements and digital transformation to the complexity of global supply chains. At Catena-X, we address these
challenges by bilding a collaborative and open data ecosystem. But what exactly does Standardisation mean in this context - and

why is it so critical?

Why Standardisation matters

Companies often rely on a wide variety of systems. data formats, and processes. The result? Communication issues, high costs,

and inefficient workfiows.

Catena-X standardisation salves this by aligning data, interfaces. and processes. The result is an interoperable system where all
participants - regardless of technical infrastructure or company size - can easily collaborate

Core elements of
Standardisation

1. Data Formats

Standardised data formats ensure that information - such as bills of
materials or carbon footprints - is understood by everyone involved in the
process. We rely on cross-industry standards like GAIA-X and the IDS
Framework to ensure high levels of compatibility and acceptance.

2. APIsand Interfaces

Open, standardised interfaces (APIs) make it easy for comparies to connect
their existing IT systems to the Catena-X ecosystem. This lowers the barrier
to entry, making the network accessible not just to large corporations, but
also to small and medium-sized enterprises.

3. Processes
8y defining uniform processes, complex workftows - such as material
traceability or COz tracking - can be implemented efficiently. These
standards nE‘D save time and costs while \ncreasing transparency across
the supply chain

4. Security Standards

Data security and sovereignty are top priorities for Catena-X_Standardised
security protocols and access rights ensure that every company retains full
control over its data at all times

Benefits of Standardisation

interfaces enable companies to
exchange data seamlessly.

Cost savings: Har p
and formats reduce integration efforts
and lower costs.

Sustainability: Standardised data
improves transparency across the
supply chain and simplifies regulatory
reporting.

© NTT DOCOMO BUSINESS, Inc. All Rights Reserved.
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Release: CX-lo (Current)

CX-0031 Data Model: Material For
Homologation v1.1.1

ABSTRACT

The data model Material for Homologation describes the naming and classification of a material to be used in a

RRR calculation according to . The values represent the material name, the standard that the material

complies with and their respective VDA group according . The classification enables a

reliable RRR calculation as each VDA group is is related to an group.

1. INTRODUCTION

This document describes one semantic model used in the Catena-X network.

1.1 AUDIENCE & SCOPE

This section is non-normative
The standard is relevant for the following roles:
* Data Provider / Consumer

* Business Application Provider

* Enablement Service Provider

1.2 CONTEXT
This section is non-normative

The standard "materialforhomologation” is meant as an enhancement for the material information of a vehicle
and its components. As soon as it comes to the calculation of RRR quotas according RRR-Directive 2005/64/EC
in combination with it is necessary to assigned materials of vehicle to an ISO group mentioned in
. To achieve this it is required to use specific standards to be able to identify materials in a reliable

way. The standard "materialforhomologation” enables this.

MRl HRFIN- FATLTY

H{ B8 © https://catena-x.net/association/standardization/
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2.5 FORMATS OF SEMANTIC MODEL

2.5.1 RDF Turtle

The rdf turtle file, an instance of the Semantic Aspect Meta Madel, is the master for generating additional file
formats and serializations, The corresponding TTL-file for the aspect model can be accessed via the following

link

Please note that the linked version contains the semantic model's latest version at the time of publication of
this standard. However, it is possible that minor functional adjustments (noticeable by increments of the middle
number of the version number: 1,0.0) or bug fixes - downward compatible - (noticeable by increments of the
last number of the version number: 1,0.X) have been added in the meantime. Such updated or adjusted versions
are not explicitly linked, as they do not require a new standardization document and were not available at the
time of the publication of this standard. Accordingly, it is recommended to look for the updated semantic
model in eclipse-tractusx/sldt-semantic-models repository and to use the updated version instead, as it brings

important bug fixes or even additional functionalities,

The open source command line tool of the Eclipse Semantic Modeling Framework is used for generation of
other file formats like for example a JSON Schema, aasx for Asset Administration Shell Submodel Template or a

HTML documentation,

2.5.2 JSON Schema

A JSON Schema can be generated from the RDF Turtle file. The JSON Schema defines the Value-Only payload of

the Asset Administration Shell for the APl operation "GetSubmaodel”,

-

"$schema”: "http://json-schema.org/draft-04/schema”,

ject",
{
{
mm_io.catenax.material_for_homologation_l )_LtemNumberlTrait": {
"string”,
'y 208
Ts
mn_io.cat T ial homologation sreChe er {
“number"
Ts
mm_io.catenax.material homologati Group {
"string",
ngth"; 2
T
mm_io.catenax.material_for_homologation_1 {
"string”,

- &% JSONFZH TREk
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Eclipse Tractus-X

() Overview [J Repostories 77 [ Projects 26 () Packages 2 People 12

Welcome to Welcome to Exlinse Tractus.x
. elcome to Eclipse Tractus-
Eclipse Tractus-X "

Where we build secure, self-sovereign & open collaborative dataspacesl!
ECLIPSE

Tractus-X

f . N el
50102025 Tractue X Conmmiil KIT Where we build dataspaces

Introduction to the Tractus-X KITS. About Us

Eclipse Tractus-X is a collaborative, open-source project aimed at driving the digital transformation of the automotive industry and
beyond. Cur 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 Manufa
project develops solutions that foster interoperability between various stakeholders, providing an open ecosystem for data- drl.er
applications. This includes reference implementations and models for supply chain, compliance, sustainability and more,

For the |atest Tractus-X release, see the Changelog on our w

Our Vision
Qur 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.

KIT Deepdive KIT Usage

What isaKIT? How to use aKIT? » Drive innovation across industries through open and community-driven standards.
Ensure data sovereignty and privacy for all participants,

Facilitate transparency and sustainability in automotive industrial processes,

Offer an easy entry to various use cases through our KiTs [Keep It

er) approach.

Tractus-XZ{#->T BALEE T-IAN-RA%iEE  EH A 5 -

© NTT DOCOMO BUSINESS, Inc. All Rights Reserved. https://eclipse-tractusx.github.io/ 17
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O Platform Solutions Resources Open Source Enterprise Pricing

& eclipse-tractusx / tractusx-edc  public

<» Code (©) Issues 30 i Pullrequests 2 L) Discussions () Actions [ Projects 1 @ Security |~ Insights

[ Files tractusx-edc / core / core-utils / src / test / java / org / eclipse / tractusx / edc / core / utils / ConfigUtilTest java (&
¥ main 7 Q @ paullatzelsperger chore: harmonize settings names (with backwards compat) (#1307) a@
Q, Gotofile
Code Blame 92 lines (76 loc) - 3.83 kB - (@)
» .github A
> charts : ”
2 * Copyright (c) 2824 Bayerische Motoren Werke Aktiengesellschaft
v core 3 *
. 4 * See the NOTICE file(s) distributed with this work for additional
v core-utils
5 * information regarding copyright ownership.
w src 6 *
o . 7 * This program and the accompanying materials are made available under the
> main/java/org/eclipse/trac... 8 * terms of the Apache License, Version 2.2 which is available at
- test/java/org/eclipse/tract... 9 * https://www.apache.org/licenses/LICENSE-2.8.
1a *
I [j ConfigUtilTest java 11 * Unless required by applicable law or agreed to in writing, software

=
¥
#*

distributed under the License is distributed on an "AS IS"™ BASIS, WITHOUT

[ PathUtilsTestjava
WARRANTIES OR COMDITIONS OF ANY KIND, either express or implied. See the

]
bW
¥ #

(Y build.gradle kts

License for the specific language governing permissions and limitations

15 * under the License.
> edr-core 1 .
» json-ld-core 17 * SPDX-License-Identifier: Apache-2.8
18 */
> docs 19
> edc-controlplane 28 package org.eclipse.tractusx.edc.core.utils;
21
» edc-dataplane 22

import org.eclipse.edc.spi.EdcException;

© NTT DOCOMO BUSINESS, Inc. All Rights Reserved. 48 : https://github.com/eclipse-tractusx/tractusx-edc/blob/main/core/core-utils/src/test/java/org/eclipse/tractusx/edc/core/ utils/ConfigUtil Test.java 18
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Cofinity-X

CON.IFY

DASS .7

AP Sustaina bility
Data Exchange

SAP

Data Space Solutiona
GmbH

COMXIFY - Company Certificate
Management

Cofinity-X GmbH

Data Quality Dashboard for Golden
Record

Datafabrd UG

DataQ

T-Systamsa
Intemational GmbH

SDE_TEST_AFP

BASF SE

PACIFIC

SAPSE

SAP Sustainability Data Exchange

© NTT DOCOMO BUSINESS, Inc. All Rights Reserved.

Dataspace Participation

sowiCare
Connect

SAP Quality
Managemeant

SAP

Marketplace

sovity GmbH

Certificate Management - Guintarl

aowity GmbH

CoreConnect - Beta

T-Systema
International GmbH

Conneet & Integrate Premium_Pilot

T-Systems
Internationsal GmbH

SDE Test App

sovity GmbH

soviCore Connect - Beta

SAP SE

SAP Quality Management

Marketplace Management

w I o

CONNECT

INTEGRATE

AP Sustaina bility
otprint Managems]

PHTIHEE FEE
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) @

Technical Setup  OSP

T-Systams

nternational GmboH
Connect & Integrate
Fremium_Reserve

sty GribiH

Quintari Traceability Module

SAP SE Cofinity-x GmbH

SAP Sustainability Footprint Golden Record Dashboard

Management

Cofinity-X GmbH T-Systame
International GmbH

Trace-X SDE_7.3_TEST

T Systems

T-Systems Catx Service GmbH

nternational GmbH

SDE TestApp CatxX DCM-Test

SAPSE Slemens AG

SAP Data Space Integration SIGREEN

Cofinity-X GmbH

Dataspace 05

HE8 : Cofinity-X7/R—4JLH A 19
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Catena-X1ZEZEFTVUDH] (SAP Sustainability Data Exchange) © décomo Business

Cofinity-X

5 epnetetes sty DR GBETHE VAT ERPEEELT
D :lp-:; Sustainability Data Exchange (cermirien % IZIEIIZI % IJ COZ EI:;F Il:l:l' % 7‘3: 8 E%i% ;%\'fﬁf B 7& IZI-I_
A AR T -/ L Mttt & T-F H BRI &

co2 PCF exchange Sustainability

T @) Catena-X

Centified Solution

Carbon Data Management
Share and enable carbon footprint calculations

Share additional
0 sustainability KPIs.

SAP Sustainability Data Exchange
Achieve carbon neutral supply chains by requesting and sharing carbon data

[SOUSPR S———

- . ‘

. Chain of custody

hare CO, product Include supplier CO, of verifiable CO,
footprint with customers product footprints values and seamless
for thelr calculation. into the calculation. calculation,

@ Collaborate across your value chain

Enable sharing of actual product carbon footprints
(PCF) across value chains with ncreased
nteroperability and data sovereignty of data owners

e Standardize data exchange 3 ey P =

Smpilfy audits with standad zed data models and
workflows and exchange réormation seamlessly
following Industry frameworks and requirements

Identity products ol
d; t f s @ Accelerate carbon reduction
) ; Deal i 3 dentty procucts of processes with Ngh patersial £ .
N, Batteries for CO, redhuction, aveld double emissions &1 colleboration with
counting, and optimize footpones.

and compx s on primary data timization scenarios. Dx SC Act)

scross the entire $ Catena-X SAP Business

®wbcsd

value chain Officially Certified Network

© NTT DOCOMO BUSINESS, Inc. All Rights Reserved. i - Cofinity-XR-5 L4 b 20
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Catena-XIZEETFTUDHI (Cofinity-XmE L -HEUT 1)

Trace-X

Location over the life cycle Quick and easy access via the dashboard

' Trace-X

EEDEmEELE LY T IM1V-ICRET 5- Mb.ﬂﬁﬁ‘zfﬁ%i%ﬂj
T4V -FEENDKBEICEE DV TREBZHAELER2EE
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Data

production

MITSUBISHI —— e
)\ ELECTRIC QNTT Communications SKinc. i il
Changes for the Better & Cac Current 40,000 EA
Production Rate 80 %
2025458198
Energy

Electricity 210 kWh

Eigmﬁﬁﬁ%ﬁ Steam 305 Ton
NTT JZa1=5—33 > XA bl
Industrial Water 302m3
SK Inc. C&C

Sutturic Acid 392kg

Calcium Hydroxide 395 kg

BISAFI—>2EON—K>TY NIV NTRIECA T RERRE S Scope3 LOA Status (kgCO2/kg)

Wastewater Discharge 360kg Type Product Carbon Footprint

- [Catena-Xl =4I RAFAZBALEIO—/)ULRERRMT —FEEORR - \ rater Concentration 350mgiL| " roovet! B0
Product2 100

Gas Emission 375 Nm3 =
R 3 Product3 150 s

Sharing

CSEBWHAST (K ERBFRER, PTELR 3 B, UT [ZE8BH)). NTTO=2

—HosalXBRAY (R PRETAER, REMSELE /08 NE. UF INTT Com)), UFIYALA BT TSI El'j SSRREX—7 ﬁ

SK Inc. CRC (it : 8 - REEEAD, 18 : P 8%, MUF [SKC.C)) 4 BTSAFI—>0 - . - 3
A=K Ty RTUh (T TCFP] ™) DEIRMLICEIIZRIERE (BT [AREERR]) 26 A 1 XS X5 LABBPY _

BLOMELET. ATERIKTIZ, BRIHTED - £2 - FBCHRESRTESF—9ZR—22 g AU SV EREPI

DEREERLT, YIS FI—>RUTRETSRENRAZ (T [GHGI =) HHREEET ) =

33254 (UF [ASRF7A)) ORIEEEUET. TNICED, SEHE LOREREEED N CFPE/E_FYV I K ARL—S Catena-X *8 |l k-3 CFPEH/E—FY Tk

5, IRLF—EARONRICLIMRFCEMREL, FRTESHESOTRICERULET. CFP CFP

Your Automotive Network
e £ < B S
1.RENS Jl g
<

R
BBHT(E. INFTEERE LPOREWNEZHEDDEERIC, SETZI—XCEHIET I
&, SRAEEEETOTEZUL, EF TR, BEEEN SDGs OMDBHEMED, HEZHETHIR

REOREICAGERDAHNILET B0, BEREHIEHO GHG FLREEEL. TRILF—H \EDC Ecliose D P ’
EOMHCRDBOT L TRERLEREL TEE LR, ) ) + Eclipse Dataspace Connector
=%, BRIERIZITRRBTISAFI— A TORKRFENETSICROBESNTHED, BITS51 &
= Sy et e - “4 = 7o A
PEUNBETHALS ECHELT CFP OiE. >— 9™ ERRUL L TRSIGERE S /IoT B hOTA oo sy FHERFEE
L. BT51F1—> 240 CFP ORIt E#H SV EE —EmE > TVET.
ZDESRYTS =2 @ CFP 1 Jzsh, BIR HTt VT
ESRYTSAFI— 2D CFP ERULETIRT B12h. REBLEMTEF2UF < £HR v

UDDOHENICHEWEZRTEDILSIC, T—YEB=BCRATZICER<BHOBEFCEVVEES
BBIEICRRTED [7—9ANR—-R] EFEINZ MBS —FBMBEBIMBEINTLET . HICK
MEBEERLEPOIC [Catena-X] > F—HIT IS RATLEERUCEEMT -9 AOHCHEFE
D2TLET.

5B, 3#HAFT [Catena-X] F—FIIZRAFLAEBAL. CFPEEHBEHRBIUTRIETZSR
FAOFICEV = REERRETNET .

o NTT Communications mﬁﬂ

J

FSAT7IFIRBICCEIRRDHZF [EHTERICTHHEZIE S
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BMWh“ ﬂﬁ‘lﬂﬂ)ﬂ'jﬁ'f‘\"—(?_ Catena-X0)5F'.| . EH¥U“73\U’ @d"c'ijcomoBusiness
“ RARS5T%RIG|

Upto unton
your Catena-Xaccess

2 Eﬁm*lj “ﬁ Exclusive Offer until 31.12.2025 Getitnow - offer valid until 31 December 2025 for new customers

Connect & Integrate
“Company Certificate Management” by T-Systems

onthe + el -
X access* Cofinity-X: Your gateway
Duration 24 months + 2 months free — . oo
Up to 57% discount on the Cofinity-X annual subscription e sopamee Ls00¢ ) Grbsardng
C a t e n a -X NO additional COStS-* <500milion€ 20Partners 2,500€ 1,500€ , \-Il;?rc:srl‘rﬁaclture
. <shilione 20Partners 4500€ 2,500€ b g";:‘,?;{",fggggf
o o Your benefits at a glance: e soram sooe andservicse
C e rt I I Ca t e = Catena-X-compliant, secure exchange — protects against expired certificates, simplifies audits,
and ensures eligibility for future tenders

= Scalable to additional Catena-X use cases without reimplementation
= Global support with local experts (Asia, USA, Europe) )  CoterarXsovessisrequirad B vouswacen @ ereis e

U S e C a S e = Fast integration, start within hours without major IT effort & ) @ Dreus
, gdﬁ%eé'zlésmwﬁinabilﬂyrequiremnts Voteo @ntinental

= Supported by our Catena-X experts

@ LG Electronics (3] poppeLmann

Strex
, chai:grg‘s%%m:rsuppw BORGUARNER A ©bromba

] I n Sy 't Secure your discount here: Link
s e m s and book your meeting now: DIH_Sales@telekom.de

*Connect & Integrate price per month: €49. Reference customer discount for 2 years: €1,000 instead of €1,176. Minimum term: 12
months. Discounted prices for Cofinity-X annual license depending on company size: €1,500 instead of €2,500 / €2,500 instead of
€4,500 / €4,500 instead of €10,500. Valid for contracts concluded by 31.12.2025.
BMW Finibu X >0 0 EER o
In collaboration with . - 5 .
Group (7 CatenaXX Cofinity: wEE OEDE ST GROl S
price appli n =

ISOZEDERDETEEETEZI-AT-A CEANRGE) ——
202512 KX TICRLIADHIE Catena-XZEWJﬂ—E‘ZE Y55R1E5 | {i4E CHIFH R e

H 8 Cofinty-X, T-Systems 23
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Policy & Action

ZEE (tEHAN=E) (310
H15H. RE_[EXEF—FX
NR—=ADWEE(CEITT] ZNFE
Uz, BIRE T [E#EST—
ADANR—RA] OBRE(CHTTIZIR
RPRBEZREUICDA T, €
DEELERNRDINEEAN
BRr7I>a>aEiEgmUz. @
H. &L&B=RZITOCHRIRENE
Alsk - =
EZBROZHMEIRE - EE
FmERAEEERE.  [HWIGH
ENNEBEASIRIESETE C
FTHEWDE=ND] Lot
SELVEHERS, [IBEZAKRUL
TEODTERL, ERTEER
L. Rih DEELERAH |
T EVDTERBEARN HFEIRE (5 . EHRIRE
IEs
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FE] - EFENEEOREICLS
F—SFERB MIQWS-O for SDGs®H
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HEERE
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({RHR) &L TERSHCREL.
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HZADEWEE ~IPA [Open Data Spaces] [ THEE~ ©@dscomoBusiness

= T ANR-ADERBBETT VB ERMAINGTIILABLUVSEROEEZ
9 SHEXE[Open Data Spaces Reference Architecture Model | %
ERX

e Tty hoES Vi A BE A# ODSA RS T 574y b

TLARE F—2AR—-220OE# I+ 7+ [Open Data Spaces| D3tEELLTAR

Rtk F-*7/F«x

&  opsRam EERHNTF— A RAR—ROHEEELERIED
Hueh Do Ross BEBOY—ERFTA 7Y INIRREBV
Architecture Model F=X T T TR
o Fokan HRAGL
x4 ODS-RAM% $ & 27— &% AR — X EMEHHEE
; e ‘ E oDP . . BAG gt
FHFROEELT—FAR-AOEHNNBHF AME L, AREEIALERIHE i ok Shoons {iﬁﬁ?ﬁtﬁﬁ@ 7: &’DLE%T’\‘ x ?iﬁﬂﬂi&()ﬂfﬁl‘ﬁ
Protocol DIFEEARL -3V EFHBRZLD
Y77 L>»Z0SS BRER

Bl opsmiddieware ~ODPESBRELLA-T>V—2RV7b7x7,
(F—F>Y—2Y7 BAREICAIF/-SDK (/7 b7z 7BEEF v b)
Fo=7) RUF¥axry5—var

MR- =825E5H
BAEY—EX

Open Data Spaces

T=HAN-ADFMT IV T e ZnZEER T 25T EREL T,
|_O en Data Spaces]Z B&EICHIFTET-HAN- Zluﬁﬁﬂ'éﬂﬂfﬁﬂ
BEiRETBH5E% IPA-DSA-RRI'ERKELIER
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- X = -
scalability Transfer-X MANUFAGTURING &

Industry-specific
implementation of
use cases Construc  Railway- Wind energy-

tion-X* X =X data-X

Further development
of core services,
FOSS components, Technical Foundation

standards and

regulations Regulatory Framework and Standards

*Project in preparation All icons by iconsg

' HEE: 2025848 Factory-X J\J —/)\—XwtiBHEER
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[EQTOEAT L\ EDRIET ENETOIRIF-LEM R ZE->TEEL D, | Z BBRICRIRL

The Factory-X Continuum From the perspective of a manufacturing
Manufacturing Supply Chain cErr_\pany, there are two different supply
chains:
— _~ _\\_ . .
YII4F1-J7-%5 = Supply chain regarding the product of the
— lﬁ —* lﬁ 1 manufacturing company
Material Component = All deliveries from suppliers that are integrated
. ; Fact t
supplier supplier ACTOY Operaror into the manufacturing company's product

;|

y Cloud » Application scope of Catena-X
I K

Mache *é; = Supply chain regarding tho:_e production

Edge 8 system of the manufacturing company
‘ % = All deliveries from suppliers that are needed to

W $ 2 build and operate the manufacturing company's
- e S production system

supplier Szzﬁ?nr; 3 » Expansion of application scope of Catena-X by

Factory-X

88 202584 H Factory-X \-I\-XyUEEER
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https://internationaldataspaces.org/wp-content/uploads/IDSA-Position-Paper-GAIA-X-and-IDS.pdf

PHTIHEE FEE

Factory-XDZ N1 3% - BliE © décomo Business
Factory-X is a Lighthouse Project for Manufacturing-X ‘...i
471t =

Factory-X Partners

» Building the open and collaborative digital

. * August Wilhelm Scheer+ inovex + Scheer GmbH
ecosystem for Factory Outfitters and Operators upon Institut . InstaWerk . SCHUNK
Catena-X and concepts of Platform Industry 4.0 + BASF - ISW - Universitat + SDFS Smarte

. + Berger Holding Stuttgart Demonstrations-fabrik
= Focus on 11 dedicated use cases to extend the . CatenaX eV . Lenze Siegen
existing horizontal supply chain-oriented use cases i . LNleV. - SICK
and add vertical use cases to integrate the operation + DMG MORI * Matchory ‘ giemelr;s ey
* Empolis « MT Analytics « SmartFactory-KL e.V.
of shop floors _ _ + EPLAN + OpenlIndustry4.0  * soffico

= Under the leadership of Siemens and SAP, 47 « Estainium Alliance . Software AG

partners are working together in this strong * Eviden = i
rtium, supplemented by 10 associated | reso . PhoenixConfact = T-Systems
conso , PP y « Fraunhofer + prenode « TUV SUD Chemie
partners + German Edge Cloud -+ proALPHA Service
(companies, associations and research institutions) + Hilscher + RIF Engineering & «  Uhlmann Group
. . . . « ifm diagnostic Consulting + VDMAe.V.

* Manufacturing-X wide coordination and _ . IFW - Leibniz - Ruhr-Universitst . WITTENSTEIN
establishment of an international Manufacturing-X Universitat Hannover ~ Bochum . ZVEle.V. (FE)
network * igus * SAP

* Project started on February 1t, 2024 Factory-X Associated Partners

- : - - ARENA2036e.V. - Digital DataChain  + VDEe.V.
Completlon of PrOjeCt by June 2026 + Arvato Systems Digital + IDTAe.V. + ZVElelV.

+ Bayern Innovativ * Robert Bosch
+ Beckhoff Automation <« Sharecat Solutions

© NTT DOCOMO BUSINESS, Inc. All Rights Reserved. B 1 20244108 Factory-X 30
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11 Use Cases for
horizontal and
vertical data
transfer

Condition Monitoring

led Services
Traceability

/
mEEE /D
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ADI-AT=A

Integrated Toolchains
and Collaborative
Engineering

s g fesTm (U
- ot
= E = 1

Modular Production

TJ15-

5 E .

Energy-Consumption

and Load
Management

HIx

] _f
“_ 7
-9-—
]
L

N

Information Update and
Change Service

—\\

EE)JE*JT Q

Manufacturing as a
Service - On Demand
Manufacturing

AVTFIVE T°F
EE axao

Carbon Footprint
Management

B 00
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Collaborative
Information Logistics

3
. "
Wik a0z
It WV

Autonomous
Operation-as-a-Service

BEEE

DEEML

Circular Economy

gEEe ()

HE#: 202584 8 Factory-X \J-N\-AytEEER
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Current situation in manufacturing ...

humj trséinok
klas ufjasnijh )

umati

interfaces
se different H

Machines Y e \ang::ges

al

. “gpeak diffe ok .
«don't understa 4
G c‘\i:;“egrtation in IT ecosyste™

is difficult

H81: VDMA, umati
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BEAR & T-9ET7 )% 124t
BIEEY1-IV[MX-Port |, EFIE#ES Y F7-T1-A[OPC UA]DIFERET IV E{EL, o
"!

BROT-5z ABIVAINGEOHIEATRITES

X for Machinery Architecture

DSP/DCI

Available

MQTT Protocols

Converter: C/L -> P/S

OPC
UATCP

HTTP(S) NetConf

Client / Server Publish / Subscribe

Extentions

ghion Specification

Built-in Inf@rmation Models

OPC Ul Meta Model

Vendor Specific

Product Integration Gateway Products

P2HTIHEE FEE

®© docomo Business

FACTORY-X

MX Port

Synchronous/Asynchronous
Events

Methods

Binary/REST

Y|
>

L

Objectoriented
Usually on machine type level
Can incooperate AAS SMT

‘_._’I

| Presentation Data Space HMI

© NTT DOCOMO BUSINESS, Inc. All Rights Reserved.

QOutside of F-X,
because already a

wide range of
available solutions

.

FX Adapter Services

> FX Converter Services ’

0

—

i #8: Data ecosystems umati and OPC UA 202553 H31H
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Data Connector Data Models API Governing Body Standard
Exchange
Eclipse Dataspace Protocol . .
Decentralized Claims Rest API Eclipse Data Space Working Group ISO (preparatory)
[EDWG]
Protocol

- - . AAS Submodels Industrial Digital Twin Association IEC 63278-1

m Asset Administration Shell | 5 pass: IDTA-02035-x AAS Rest [IDTA e. V.] IEC 61406-1
¥
2:1”.: Smart Manufacturing Profiles Profiles with submodels UADF, OT\ICetU(;Ao-II:\?O, HTTF, CESMII Foundation IEC62541-5

Open Platform

. . N - UA Companion UADP, OPC UATCO, HTTP, .
“29PC UA Comm:rrcl:lrc]:iizco:tnusr:nlﬂed Specifications and umati NetConf OPC Foundation IEC 62541

=_ CLASS Eclass classes Eclasse. V. IEC 61360

MX Port configurations:

e JTC Data Space related Standards from China are discussed in (ISO/IEC) JTC1/SC41 IoT & Digital Twin WG 6: "Digital Twin" (Chairman: Detlef Tenhagen)
Bl " & |EC 30151 (“Extraction and transactions of data components"), Lead PE Jieshan Li / Convenor D. Tenhagen as PE Member

Layer MX-Port “Hercules” Layer MX-Port “Leo” Layer MX-Port “Orion”
. . i Data § Protocol/
MX DISCOVGI’y Daéa Spatcel F(;rlotlocoll MX D|Scove|—y _ mi EISCOVE;yU — aDZcz:t?; Crln;i:ncso .
seentral wiaims ccess sage Cirl. Protocol
MX Access & Usage Ctrl. Protocol MX Access & Usage Ctrl. | [ AASESElTE 2
VX Gate
MX Gate AAS-REST MX Gate H'I'I'P('S) Netconf
MX Converter MX Converter MX Converter
MX Adapter application specific MX Adapter application specific

MX Adapter application specific

OPC UAIZ ENEZEAJHE

i #: IMX Meetiing 2025.8.27 34

Supply Chain oriented Asset / Production oriented
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