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The Leading
Open Source
Foundation in Europe

Community Driven.
Code First.
Commercial-Friendly.
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There is only one.¢ defi inition of Free Software
(since 1984) and Oy en Sdurc‘e is synonymous!
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Open Source is a flavor of
Intellectual Property management




Today, you can't develop
software without doing
open source!

— Mercedes Benz

% companies consuming % firms contributing to
open source in products or upstream open source
services projects

Sources: TODO Group, (ECLIPSE
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More than a

“If you have great code and a dysfunctional
community, people will leave and the code
will atrophy. If you have dysfunctional code

but a great community, people will improve

the code.”

The Apache Way
— Community before code
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What is not open source! ooo

-0— 00— -O0—

Pushing your code Forgetting to add a Source-available Ethical source
to GitHub just for proper OSI licences put licences put
the review. approved licence restrictions on the restrictions on the
to your project. use of the use of the
software, while software, while
Abandonware OSS is voluntary true open-source true open-source
licences do not. licences do not.

[ECLIPSE
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The legend!
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https://unsplash.com/@adityachinchure?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/group-of-people-in-front-of-stage-ZhQCZjr9fHo?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash

The reality: 90% of the linux kernel is done by

corporate developers! e e i
° By changesets By lines changed
K PR ‘ z . 1Rl Linaro 1333 9.5%  Red Hat 56102 9.5%
N ng =/ | &l Intel 1221 8.7% Linaro 48883 8.3%
o | &, " Huawei Technologies 962 6.8% Intel 47457 8.0%
Red Hat 940 6.7% NVIDIA 38849 6.6%
Google 937 6.7%  Google 37066 6.3%
(Unknown) 802 5.7% AMD 26928 4.6%
AMD 635 4.5%  (Unknown) 23112 3.9%
SUSE 590 42%  Oracle 18228 3.1%
(None) 505 3.6%  (None) 18014 3.0%
NVIDIA 428 30% IBM 17588 3.0%
Oracle 400 2.8% SUSE 16278 2.8%
Meta 338 24%  Cirrus Logic 15110 2.6%
vivo Mobile Communication Co 333 2.4%  Meta 13967 2.4%
IEM 311 22%  Huawel Technologies 13436 2.3%
Renesas Electronics 257 1.8%  Qualcomm 12773 2.2%
Qualcomm 229 1.6%  Texas Instruments 12036 2.0%
NXP Semiconductors 207 15%  Loongson 10559 1.8%
Pengutronix 176 1.3%  Collabora 10388 1.8%
Collabora 139 1.0%  Ideas on Board 8083 1.4%
(Consultant) 132 09%  MediaTek 8063 1.4%
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Open Collaboration: a business-friendly ecosystem ~ °°°

Product Product Product Compete on

Service Service Service products &
services

Requirements

H Product-Ready
& Use Cases Value Line

Technologies

Working
Open Source Software with your

Common Platform competitors based
on meritocracy
o . (4 [@g; (’ Open, Transparent,
Inf{asgucture E. gommunity P cuonlv Cha Vendor-neutral,
or Open cosystem overnance Management upply Chain :
Collaboration Development & Processes & Licensing Security Collaboration
platform

[ECLIPSE
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The journey e

e 2001 definition of a healthy open source project:

o It works and it solves a business or technical problem

e 2026 definition of a healthy open source project:

o Working, secure, and carbon-neutral code, delivered on an environmentally
friendly, sustainable, predictable, repeatable, and supply-chain secure basis
with millions of users and thousands of GitHub stars, along with a plethora of
adopters and a large, dynamic ecosystem all delivered by a diverse and
welcoming community governed in an open and transparent manner with a
commitment to equity and social justice.

(ECLIPSE

COPYRIGHT (C) 2024, ECLIPSE FOUNDATION



One Governance

Product
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Eclipse Software Defined Vehicle
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Why may not be enough

_________________________________________________________________

Open Collaboration Open Source
/ Contribution \ / Collaboration \ / Adoption \
e Transfer of IP rights e Rules for | :
_ _ | e Open Source License
e Future influence collaboration |
| e Four Freedoms
(Governance) |
e Predictability
e Sustainability

ECLIPSE
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Open Source
Best Practices
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Meritocracy = The ones who do are right!

Developers contribute as individuals
They have to prove their skills and commitment
Nobody can be “appointed” as a committer!

Code Contributions Non-Code Contributions
e Download and use the code e« Follow, like, or promote a project on social media
e Report bugs and suggest features e Write a blog or create a video
e Fix bugs and implement features e Give atalk
e Become a Committer e Attend an event
e Mentor and support others e Organise an event

® s @

User First-time Regular Committer /
Contributor Contributor Lead / Mentor

COPYRIGHT (C) 2024, ECLIPSE FOUNDATION
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How decisions are made: Projects oo

Internal relevant bodies & Decision makers: group of committers & project lead (PL)
Decisions to make: features & roadmap, timelines, applicable processes (e.g. maturity
badges for safety relevant artifacts), releases, acceptance of pull requests, prioritisation of
issues, Hackathons participation, project collaboration

Default decision processes:

o Lazy consensus (features & roadmap, timelines, processes, releases)

o Individual committer/PL decision (acceptance of pull request, prioritisation of issues)
Means to formalize decision processes: project documentation (complex projects have
votes to formalize decisions) (technical solutions available for 4-eyes principle)

Escalation level: PMC and EMO (governance only), no escalation level for technical
decisions.

Mitigation options: forking, (merging of projects, project archiviation)

Other relevant bodies (external): Project Management Committee (PMC), Eclipse
Management Office (EMO), WG Technical Alignment Committee (TAC)

(ECLIPSE
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(or the definition of “project”)

Projects

Transparent
Open
Vendor-neutral

\

-

Associated

Group of individuals
« Build code, APls, documentation
e Meritocracy
e No costs / No budget
e Sponsoring possible

COPYRIGHT (C) 2024, ECLIPSE FOUNDATION

Industry Collaborations
(Working Groups)

Group of organizations
e Focus, promote and augment Eclipse
technologies
e Open Governance

e Fees/ Budget
ECLIPSE



We are first (but not code only)
Projects are to enable community driven success.
Aim for success by selecting

Similar or competitive projects are not excluded for reasons of
overlap or competition.

Adopt and promote useful work happening in other

industry groups.

Encourage interoperability for the emergence of a variety of stacks
and distributions to serve the community and adopters.

Define specifications derived from which have demonstrated
broad adoption and real world use.
We want to build which will be used in production.

We are here to

COPYRIGHT (C) 2024, ECLIPSE FOUNDATION
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2nd iteration MoU unveiled during [l
CES 2026 7th January 2026

Conrads Resort World Las

Vegas, Blossom Ballroom

Eclipse SDV Executive Breakfast
unveil the

A united, global ecosystem 2nd iteration of the 0SS MoU

With today's news, this Mol group expands to become one of the world’s largest and most advanced open source ecosystems
focused on code-first solutions for next-generation mobility. New signatories include an array of industry leaders and innovators, such
as 42dot, Accenture, AVL, Capgemini, Coretura, Cummins, ECARX, Elektrobit, Infineon, LEAR, LG Electronics, Michelin, MOBIS, QNX,
Qualcomm, Red Hat, Schaeffler, Traton, Stellantis, T-Systems, and Useblocks joining founding participants Aumovio, BMW, Bosch,
ETAS, Hella, Mercedes-Benz, Qorix, Valeo, Vector, Volkswagen, and ZF.

Auto in'd‘ustry ekpandéloben-ﬁodrr‘:e pact
to boost development, cut costs

By Rachel More

January 7, 2026 130 PM GMT+1 - Updated January 7, 2026

https://www.reuters.com/business/auto-industry-expands-
open-source-pact-boost-development-cut-costs-2026-01-07/

o —
Eclipse SOV Copyright© Eclipse Foundation AISBL and contributors. Made



Growing to a global ecosystem

to now more than 30 companies from America, Europe, and Asia
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Must have ]

A

\ /[ Nice to have }

~

Discuss the feasibility of an industry grade o Shared vision of a modular, interoperable
Open Source DPP implementation DPP reference architecture

Contribution to a scalable, SME-friendly DPP e Outline of a potential implementation
ecosystem with reduced fragmentation roadmap (towards production-ready
define next concrete step (next meeting, solutions)

project proposals, working groups) e Financing & Funding Options

AN

Inherent ] \

Understand the benefits of an open
collaboartion under a mature governance
modell

Agree on a community driven “Code First”
approach (no long architecture discussions)
Positioning of standardisation as a trust

anchor for interoperability and compliance /

COPYRIGHT (C) 2024, ECLIPSE FOUNDATION
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Workshop Goals

: \
Breakout sessions |

/{

Alignment on how Open Source and Standardisation can cross-polinate for a \

faster time to market with high quality & trust

Potential implementation plan including timeline (backwards planning from the
time a solution should be available)

Define the “Value line”: Identify potential business cases on top of the Open
Source Platform implementation.

Initial definition of the “value line” (business models on top of 0SS, incl. APIs &
compliance services)

|dentify potential building blocks for such an Open Source Software
implementation

|dentify also existing proprietary components which could be open sourced by

relevant organisations to jumpstart the development /

COPYRIGHT (C) 2024, ECLIPSE FOUNDATION
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The Eclipse
Foundation enables
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How an Association is Made

Shared Dev
Costs

Accelerated
Adoption

Joint
Innovation

00000C[-

=

Create

FOR VARIOUS Interoperability VEle

ORGANIZATIONS @ PURPOSES
e Company \ / \

. SME WANT TO
COLLABORATE AND CREATE AN

e R&D ASSOCIATION
e Software

e Services

e Specifications

COPYRIGHT (C) 2021, ECLIPSE FOUNDATION,. | MADE AVAILABLE UNDER THE ECLIPSE PUBLIC LICENSE 2.0 (EPL-2.0) FOUNDATIOMN 2pg



Purposes of an Association

u

GOVERNANCE Hia. Motivation

Antitrust e Main Control

Bylaws e Licensi
IP Management o Gatekeep
AoA

Processes

‘ECLIPSE
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Aims for this Workshop

o Discuss the feasibility of an industry grade Open Source DPP implementation

o ldentify potential building blocks for such an Open Source Software implementation

o Identify also existing proprietary components which could be open sourced by relevant
organisations to jumpstart the development

e Agree on a community driven “Code First” approach (no long architecture discussions)

e Understand the benefits of an open collaboartion under a mature governance modell

o Define the “Value line”: Identify potential business cases on top of the Open Source
Platform implementation

o Potential implementation plan including timeline (backwards planning from the time a
solution should be available)

e Alignment on how Open Source and Standardisation can cross-polinate for a faster time
to market with high quality

o define next concrete step (next meeting, project proposals, working groups)

e Needed Resources / FTE / budget

(ECLIPSE
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The platform economy

America Europe Asia-Pacific
Alibaba g
. amsun
Microsoft Adyen Revolut Tencent o 8 B
Autol Spotify G
Deliveroo Takeaway Ne
MB Ant
Delivery Hero Transferwise Z Byte-
Amazon e adndard w PingAn [y Finan. gunce P
Klarna Yandex Me * “w S e
N26 Zalando Yo R o N
Ba .
Mail.ru Bi p se K
. Beike Kuaishou Ola Trip.com
Alphabet Africa Bilibili Wweom  Paytm VipShop
Chehaoduo Lufax Pinduoduo WeBank
Nas Pro- Coupang Manbang Rakuten WeDoctor
k) st Didi Chuxing  Meituan Rea Weibo
Airbnb g = Sodial Finance P Go-Jek Momo Sea Group Xiaohongshu
Autoscout24 - Square Grab Naver Sensetime Yy
Bird Expedia  lendingtree  Peleton  Stripe o Netease  Tokopedia  Ziroom
Booking Grainger  Lyft Pinterest Twilio
Doordash Grubhub  Match Postmates  Twitter
Dropbox  Mourz  Mercadolibre Reddit  WeCompany |67
Ebay Instacart  Opendoor Slack Wish ia.Dacifi
Bsy e ar o o America Europe Africa Asia-Pacific

Source: Dr. Holger Schmidt
(ECLIPSE ,,
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https://www.netzoekonom.de/2018/07/02/der-flaschenhals-der-digitalen-transformation-sind-die-fachkraefte/

Playing the Platform Game
... and Win

Big fish eat small fishes
S

... but small fishes
can build swarms = o 3« e

i .k\:-i Bosch Software Innovations GenbH | INST/CSS/BSY 05 | 27.04.2017 (H) BOSCH

https:;//www.slideshare.net/appstacle/open-source-as-a-business-opportunity




The SDV development model:
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The “classical” approach A The SDV approach
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Non-consensus driven
No single “the SDV stack”
Distributions

Gaps needs to be filled
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VDA Mews Topics Press Members  Association

Automotive industry signs Memorandum of Understanding

Automotive industry signs Memorandum of
Understanding for joint software development based

on open source

Press release

Ludwigsburg, June 24, 2025 Collaboration for more speed, efficiency, and security
in software development and the basis for an open
and collaborative ecosystem
With the support of the German Association of the Automotive Industry (VDA), 11 companies

in the automotive industry have agreed on pre-competitive cooperation in open source
software development.

A corresponding Memorandum of Understanding (MoU) was signed today at the 29th
International Automotive Electronics Congress (AEK).

(ECLIPSE
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ALIGN OBJECTIVES & VISION | AGREE
GOVERNANCE & RULES | DESIGN

DEVELOP 0SS COMPONENTS WITHIN THE
COMMUNITY TO SUPPORT USE CASES |
INTEGRATE TECHNICAL BUILDING BLOCKS

OO0,

SECURE AND TRUSTED OPERATION
OF ENABLING AND VALUE-CREATING
SERVICES IN A DISTRIBUTED MODEL

SME SUPPORT ACTIVITIES | CONSULT &
TRAIN | PROVIDE TEST BEDS &
TEST SUPPORT | USE CASE ROLLOUT

COPYRIGHT (C) 2024, ECLIPSE FOUNDATION



https://www.bundeswirtschaftsministerium.de/Redaktion/DE/Publikationen/Digitale-Welt/manufacturing-x-programm.pdf?__blob=publicationFile&v=22
https://www.bundeswirtschaftsministerium.de/Redaktion/DE/Publikationen/Digitale-Welt/manufacturing-x-programm.pdf?__blob=publicationFile&v=22
https://www.bundeswirtschaftsministerium.de/Redaktion/DE/Publikationen/Digitale-Welt/manufacturing-x-programm.pdf?__blob=publicationFile&v=22
https://www.bundeswirtschaftsministerium.de/Redaktion/DE/Publikationen/Digitale-Welt/manufacturing-x-programm.pdf?__blob=publicationFile&v=22
https://www.bundeswirtschaftsministerium.de/Redaktion/DE/Publikationen/Digitale-Welt/manufacturing-x-programm.pdf?__blob=publicationFile&v=22

ECLIPSE
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https://unsplash.com/@adityachinchure?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
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https://unsplash.com/@albertobigoni?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/man-playing-guitar-while-singing-7-bK8ueaU88?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash

Photo by Aditya Chinchure on Unsplash

ECLIPSE
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Eclipse Tractus-X

Organization Contribution Activity

Projects Supporters Collaborations Besources The Foundation Commits on this project by supporting organization over the last three months,
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Eclipse Tractus-X
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Eclipse Dataspace Components cee

r(_E(: LIPSE Projects Supporters Collaborations Resources The Foundation Orgenization Coniribution Acthvily
FOUNDATION Commits on this project by supporting organization over the last three months.

Home ¢ Projects ¢ Eclipse Technology * Bclipse Dataspace Components:
Eclipse Dataspace Components

Overview Downloads Who's Invohwed Developer Resounces Govemnance Contact Us

bl Corremimer
Fransrbeter Cerlnrat
BRAR sl

== S

Contribution Activity
Commits on this project (ast 12 maonths)

ML, CF G B R SN e TR
L

(£
! -
! Active Member Companiles

I I I I Member companies supporting this project over the last three months.
“w
BMW —
=2 Fraunhofer B Microsoft TNO
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Fifth
ECLIPSE TRACTUSEES
COMMUNITY DAYS\

04-05 December 2025
STUTTGART

/a ARENA2036

X Tractus X
OO Catena-X
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Beyond the label: DPP for trusted product
information

* DPP is not just a new label.

* DPP is a digital information hub
for trusted product information.

% Federal Ministry
for Economic Affairs
and Energy DPP OSS| 29.04.2026



!

PP - Europe’s product compliance

ackbone

Battery Passport, Regulation (EU) 2023/1542 - from 02/2027
ESPR/ Ecodesign for Sustainable Products, Regulation (EU) 2024/1
Other product legislation increasingly refers to DPP logic, toys etc. ‘

European Product Act / Omnibus IV: DPP discussed as digital-by-def
- compliance tool =




Standardisation - from legal requirements to
technical specifications

Germany

* DIN/DKE Joint Committee
on DPP

* European product law defines essential
requirements only

* Harmonised standards provide technical
specifications

EU « CEN/CENELEC JTC 24 is to deliver
« CEN/CENELEC JTC 24 on harmonised standards for the DPP System to
DI the EU COM

* New ISO/IEC JTC 5 brings DPP
standardisation to the international level

International

*|SO/IEC JTC 5 on DPP

% Federal Ministry
for Economic Affairs
and Energy DPP OSS| 29.04.2026



DPP for the Single Market: opportunities
and risks

Opportunities:

* Easier access to compliance, circularity and lifecycle data
* Simpler compliance for the Single Market
* Facilitating repare, reuse, resale and recycling of products
Risks:
* Fragmented provider landscape and incompatible implementations
* Vendor lock-in and high service fees for companies

* Proprietary formats limiting interoperability and data reuse

% Federal Ministry
for Economic Affairs
and Energy DPP OSS| 29.04.2026



Open Source DPP -
A shared system for trusted product information

Shared code base for core
DPP functions

Interoperable and vendor-
neutral infrastructure

Open to extensions for
sectors, companies and use
cases

Shared and community-
driven development and
governance

% Federal Ministry
for Economic Affairs
and Energy

L’Horta de Valencia




Strategic benefits of an OSS DPP implementation

1. Technological Leadership and Economic Sovereignty 3. Scalable Technology Platform
* International trade and regulatory alignment * Production-ready scalable DPP stack
* Economic sovereignty / strategic infrastructure * Suitable for commercial and non-

2. Bridging Standardization, Regulation and Industrial commercial deployment

Deployment * Progressive adoption: from SME entry-

* Operationalizing JTC 24 standards into production- level to Industry 4.0 integration

ready code * Cross-sector integration

* Trust anchor for best-practice compliance with JTC 24 * Ecosystem coherence and prevention of

« SME-ready compliance tool to reduce bureaucratic siloed implementations

burden * Continuous technical evolution

% Federal Ministry
g for Economic Affairs
and Energy DPP OSS| 29.04.2026
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ICT Standardisation, Regulation and Market Surveillance
Federal Ministry for Economic Affairs and Energy, GER

Thank you very much!

Volkmar Stein
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The EU-DPP is a central

instrument for supporting ESPR to
DPP System

implement Green Industrial Deal Standards aus
CEN CLCJTC 24

Detergents Tires Alu EUDPP  Textiles Iron&  Battery DA DPP EU DPP
DPP DPP DPP Web Apparel Steel  Passport System Registry
Portal DPP DPP Provider
L] ® ® @ L LJ o LJ @
° Reparability _ . _
(incl. Scoring) Furniture Environmental Packaging Recycled Content Circularity
™Y Construction DPP Vehicle DPP & Recyclability Vehicle
Product DPP Passport ICT Passport
Z Fraunhofer . & Bt 0.

IPK



A small theoretical Input - How the
EU DPP is working - Example Battery Pass

{E CENELEC

Customers, Partners and Authorities receive dedicated digital Information from product life
107 Data Points around the product Life

o

Example
Battery Pass

EC Central
Services

Passport
Services

PP Registry
uiD

Third Distributed
Party DPP System Sgrvices

Services
-

- Backup
L Service

Scope of CEN CLCJTC 24

© CEN-CENELEC 2026

Selection of mandatory Data

\
Battery ID: 0101010

General information

A Manufacturing info
m (identity, place, date)

@& Compliance Labels Certificates

¢y Circularity

Supply Chain Due Diligence

8 carbon Footprint

Dﬂ Manuals

O

Typical voluntary Data

-
Battery ID: 0101010

E'fﬁﬁﬁ Benchmarks

Repair Manual

\@ Spare Parts

#¥ Connected Products

<93
Service Centres

B State of Health
o %

Data are in scope of product group specific standards and

delegated acts

@ Upgrades

-

J

- 51 -



System Scope of JTC 24 is to deliver
harmonised standards for the DPP System

DPP Data

EX CENELEC

|

DPP System

DPP data sector specific for:

v

* Batteries

* Electronics

Harmonized technical system for all DPPs:

= S [

i () Data Data Carrier Trust / Security /
* Textiles Storage Identifier Sovereignty /
- Construction Materials Access

=

: o : o— = @
- Defined in different regulations e
(e.g:, the !Battery Regulation with further |nfqrmat|on Data Exchange T Services / Workflows and
available in the Battery Passport Content Guidance) :

APlIs Data Processing

© CEN-CENELEC 2026

Name of presenter / event 5 May 2026
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https://thebatterypass.eu/assets/images/content-guidance/pdf/2023_Battery_Passport_Content_Guidance.pdf

Process Scope of JTC24 =% CENELEC

3) Data access

Ly Data Carrier & Unique
ip ldentifier

BATTERY PASS
Ne- SZ41621956

Stakeholder Access Groups

“ ic” ( 3 IS H .
.« “G L publ .
- Toenemlpubl | Passport Registry E— Scope In JTC 24:
202 - “Notified bodies, market surveillance Z 7 By the Commission incl. at O
M authorities and the Commission” ﬂ least identification data mm Data ACCGSS,

* “Any natural or legal person with a

legitimate interest” ( Web Portal ) _
Iil By the Commission to search A
for information included in

product passports

Data Processing

2) Data processing

Economic operator back-end system(s)

PP e Data is gathered, processed, and transferred
1) Data collection and exchange e , In Scope Of prod uct group

related standards and
others, as well as in
delegated acts

-z

______ -
- P el gl P
- - -

- P

Re-user

Remanu- Collector
facturer Dismantler
Repurposer

Data Collection and
aggregation

Static data within upstream organisations < Dynamic and static downstream data =)

- --=--=--=--=-----"-yy/-"--=-=-=----v--=v--/s-/-=s==s===

1) Galatola, M. Digital Product Passport (DPP). Circular Economy Europe. [Online] [Cited: 20 03
53 2023.] https://circulareconomy.europa.eu/platform/sites/default/files/michele-galatola-
european-commission.pdf

© CEN-CENELEC 2026 Thomas Knothe 5 May 2026



DPP Orientation — Helicopter View 53 CENELEC
Global Alignment

Value Stream / Industry

0.5 o B}

Regulation / Executive

Value chain Customer
Control Marketing, Binding
Data Management Data Update

Clean Industrial Deal
Market Surveillance / Customs

Consumer Protection
In EC currently five different directorates are

J .\
N\ Digital Industry

Standardisation

ETSI(
involved into DPP Standardisation N\ 2 Technology and Service
E c E N E I-E c > 30 different Standardisation Activities

© CEN-CENELEC 2026 -54 -




Scope of JIC 24 - lechnical Standards ‘
Status — April 2026 6 out of 8 Standards | B& ceneLee

passed formal vote

CEN CLC JTC 24 — Delivery Structure and status The Core DPP System Perspective

it [ * ezme N
. ore and i . BT E (LIl
Module 2 : Data carriers and links between physical (=] NFC

Data Carrier a Public, Private

product and digital representation > 00023344 Uniquetdentifier Solutions Stakeholder

Module 1 : Unique identifiers

Module 3 : Access rights management, information, . Dats WI@
system security, and business confidentiality '_ "_ atalogue European
Module 8 : API for the DPP lifecycle management FEe ‘; sommssien

and searchability

|
Module 5 : Data processing, data exchange ‘// - . dutec
» - DP P ~ ~ ~

protocols and data formats G L oy

Module 6 : Data storage, archiving, and data persistence DP[IE/::em &

Module 7 : Data authentication, reliability, integri e Backup v : DPP System
odule 7 : Data authentication, relia y, integrity _____ | Pprovider S

SEVICE Service
Module 4 : Interoperability \ Provider

© CEN-CENELEC 2026 Thomas Knothe 5 May 2026 55



Conclusion of possible Major operational Functions were Software can support EU DPP for an OE

—

Design

Implement

Deploy
Migrate

Test

Operate

I

Upstream Process
Data Management

Track and Trace
Data Collection and
Aggregation

Data
Transformation and
Mapping

Partner interaction
Partner Services

Monitoring of DPP Systems Operations

Information Flow Management between external
and internal Stakeholders

APl and CRUD
operations with
Registry

Publishing

DPP API to
external
Partner in
down
stream

API to
external
partner

in
upstrea
m

Data Management inside EO

Access Rights Management

Validation and Verification of DPP Data
DPP Data Analytics

Down Stream Process

Data Management

Event Handling
Update Data
Management
Transformation and
Mapping

Partner Interaction
Partner Services

Z Fraunhofer

IPK

m Das Fraunhofer IPK

. E@E ist DQS-zertifiziert Name of
- restricted - Vo nach 50 9001:2015
presenter / event

5 May, 2026 56



Functions of internal data management inside EO

— DPP — System

Governance

DPP Meta Data

Operational DPP Data
Management

Standards and Regulations
Monitoring

Business Model
Monitoring

Impact and Risk
Assessment

System Implementation
Planning, Implementation
and Monitoring

Z Fraunhofer

IPK

Management

DPP Data Modelling
operations

Semantic Mediation
Services

DPP Data assighment to
Processes, IT Systems and
Responsibilities

DPP Data Calculation rules

DPP Meta Data
Monitoring

- restricted -

Collection, Aggregation, Calculation
Track and Trace and Provision of:

* Horizontal Data

* Engineering Data

* Operations Data

*  (Product, Production Asset)

D

Das Fraunhofer IPK
E8 st Daszertizert Name of

nach 50 9001:2015 presenter / event 5 May 2026

@
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Federal Ministry

* for Economic Affairs
and Energy
FOUNDATION

Digital Product Passport:
Open Source Reference

Implementation
Workshop

Fish bowl
— join the chair!




Federal Ministry

* for Economic Affairs
and Energy
FOUNDATION

Digital Product Passport:
Open Source Reference

Implementation
Workshop

Lunch over at 1 pm
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BatteryPass-Ready develops a test environment to help
industry and policymakers prepare for the EU battery
passport. Building on the Battery Pass project, it supports

Batte ry companies in assessing the conformity of their battery

passport solutions, ensuring data quality, and fostering a

PaSS I‘eady more sustainable battery value chain.

..
Motivation:
[] 5:;':?», Iy atteryf wir 4 Prototype Suldato Documentation »G Patrick B English v [ )

Ensure compliance

| e — The Digital Product Passport requires transparentand
o e e D e A verifiable data exchange between all actors.

Support interoperability

<} 1<} <} <}

o oo | R ) a Different system types (EconomicOperators, Registries,
X = Backup Providers) must interact reliably.

Enable early testing

G .. 8 o
Expected stat e: 200, Actual status code: 404
CompareDPPs >
ReadDataElement © 7

A dedicated test environment allows early validation before
large-scale implementation.



j Battery
2l Pass ready

Purpose & problem addressed:

Bundesministerium

b bl ECLIPSE
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- High complexity of overall environment
- Tight time frame

- Dynamic ecosystem and moving targets

Vertical/industry & target groups:

Economic Operators, DPP Service Providers

Existing use cases:

- Users cannotverify whether their DPP system correctly handles the
required interactions (registration, read, backup) with other actors.

- Theyhave no neutral way to check whether their battery passports
meet the expected data structure and conformity rules.

Covered DPP components (e.g. data model, backend, interfaces):

Data models, interfaces

Core functionality & key components :

- API-Testing to ensure interoperability
- Passport schemafile validation and plausibility rules
- Configurable Access Rights Management Testing

- Emulated Registry

Development stage (concept, prototype, production-ready):

The test environment is currently in pilot stage, with around 100 supporting
partners actively using and testing it to provide feedback for further
development.
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cdmm ONEPDM

DPP Open Source Implementation

af

2-Saulen-Hebebiihne SPMA32-XP

cdmm ONEPDM "DPP Data + DPP System"
Digital SI-vereinheitlicht semantifizierte Product Passport Architecty

© cdmm GmbH Jena, Michael Hofmann == |

HEcdmm "=

ommon data management

@ Technische Spezifikationen

Tragfahigkeit

nnnnnnnn

Example: dpp.wunschloesung.com

o7

Short description:

MLP (Minimum Lovable Product) of fully scalable Showcase-
Implementation (UHP Ultra Hight Performance DPP via API)

Ready to integrate with real unified product data sources

“Every product will have its own website!”

Developed by an interdisciplinary consortium with end-to-
end expertise (regulation, metrification, standardization,
integration & innovation?

API| & User-centred design, containerized platform technology,
open marketing & sales

Benefit from DPP cross-industries best practices (OE & IAM)

DPP as a sprinl\glboard, rather than only meeting regulatory
requirements (New customer Touchpointincl. potential for up-
and cross-selling products as well as extended services)

Focus on core business technologies, real scalable Digital Sl
semantified “DPP Data + DPP System” architectures, instead
of developing an own solution without Nature Constants

DPP OS Preview: cdmm ONEPDM Open Source Architecture

DPP Example: DI Data Identifier Product.gtin ?.8P

https://dpp.wunschloesung.com/product/onepdm/?.8P=405761
2898637

Contact: Michael Hofmann | cdmm GmbH | JENA | Thuringia

https://www.linkedin.com/in/michael-hofmann-cdmm
for more information, pleas visit the full cdmm slide deck


https://si-digital-framework.org/SI/units?lang=en
https://1drv.ms/i/c/2467d9fb9c730440/IQDGx1Pds_gHR5Qd2brrEY5VAX56fBINtNlzV3HfrvDMkvY?e=Qf3dwB
https://dpp.wunschloesung.com/product/onepdm/?.8P=4057612898637
https://dpp.wunschloesung.com/product/onepdm/?.8P=4057612898637
https://www.linkedin.com/in/michael-hofmann-cdmm
https://www.linkedin.com/in/michael-hofmann-cdmm
https://www.linkedin.com/in/michael-hofmann-cdmm
https://www.linkedin.com/in/michael-hofmann-cdmm
https://www.linkedin.com/in/michael-hofmann-cdmm
https://1drv.ms/p/c/2467d9fb9c730440/IQDswlI0u_J6QJ-XXqNA7LqYAbLCFQTcQGqP7mwWUxRLxow?e=9Eerm5
https://1drv.ms/p/c/2467d9fb9c730440/IQDswlI0u_J6QJ-XXqNA7LqYAbLCFQTcQGqP7mwWUxRLxow?e=9Eerm5
https://1drv.ms/p/c/2467d9fb9c730440/IQDswlI0u_J6QJ-XXqNA7LqYAbLCFQTcQGqP7mwWUxRLxow?e=9Eerm5
https://1drv.ms/i/c/2467d9fb9c730440/IQDGx1Pds_gHR5Qd2brrEY5VAX56fBINtNlzV3HfrvDMkvY?e=Qf3dwB
https://dpp.wunschloesung.com/product/onepdm?.8P=4057612898637
https://www.e-d-c.info/edcneu/wp-content/uploads/2024/06/ANSI-MH10.8.2-2021-updated-20220210.pdf
https://www.e-d-c.info/edcneu/wp-content/uploads/2024/06/ANSI-MH10.8.2-2021-updated-20220210.pdf
https://si-digital-framework.org/SI/units?lang=en
https://www.ptb.de/cms/fileadmin/internet/presse_aktuelles/broschueren/intern_einheitensystem/Die_gesetzlichen_Einheiten.pdf
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#ONEPDM | ONEDPP Open Source Implementation

Vertical/industry & target groups:

Purpose & problem addressed:

- for all Industries, for all Sectors, for all Languages
- for all Products (ISO IEC 15459 Digital Object Link ready)
- for all ProductGroups (ESPR Annex Il & “Attribute Longlist” ready)

- No.1 “DPP Data + DPP System” concept with New S| System (2019) inside
- No.1 Vocabulary conceptinside — Digital SI, Schema.org, IEC CDD, etc.

- No.1 Long-life DPP Product Data Model

- Cross-sectors ISO IEC 15459 DI Data Identifier inside (GS1 & ANSI MH10)
- Long-life interoperability & updateability concept inside

Core functionality & key components :

Covered DPP components (e.g. data model, backend, interfaces):

- Sl System Core inside (The New BIPM S| System of Units)
- Multi Vocabulary Conceptinside (IEC CDD, ECLASS, GS1, UNTP, etc.)
- Unified Semantics Conceptinside (EDI, EDIFACT, IDTA, OPC-UAetc.)

- ONEPDM DPP Product Data Model (Properties|Values|Units)

- Keycloak Access Control (LDAP, OIDC, OAuth2.0, SSO)

- Django Web API Core (Python, CRUD)

- GUNICORN Web Server (fast, minimal, https)

- Primary + Secondary Postgres Databases / Redis Cache

- XML, JSON, JSON-LD serialization inside (ISO IEC 15459 ready)

License models:

Development stage (concept, prototype, production-ready):

- End User Model (Saas, in Development, Call to Action ;-)
- Sales Partner Model (in Development, Call to Action ;-)

- Technology & Investment Partner Model (Call to Action ;-)

- Backend Django Web API, ready
- PDM Product Data Model, ready
- DPP Data Model, in development (EU Commission, Deleg. Acts, Registry)

- DPPunified Frontend, in development

Existing use cases:

Pilots:

- Manufacturer Product Catalogues, Pricelists, Spare Parts Systems
- Retailer Product Catalogues, Pricelists, Spare Parts Systems

- Service Partner, Spare Parts, R&M Repair & Maintenance Systems

DPP transformation in Progress — Example: Ravaglioli

DPP transformation in Progress — Example: Rotary

XML https://dpp.onepdm.com/v1/product/?mpn=ROT.SP35X. 199263 &format=xml
JSON https:// n m.com/v1/pr t/2mpn=ROT.SP35X,1992 format=j
JSON-LD, in development



https://ravaglioli.com/?s=RAV.KPX32
https://rotarysolutions.eu/?s=ROT.SP35X.199263
https://1drv.ms/u/c/2467d9fb9c730440/IQCdmxU3fYO1QYqT_SFqshAGAZo0PnbX_jCMRrjAxjAxVrE?e=jFeYt1
https://1drv.ms/u/c/2467d9fb9c730440/IQCnPyDkx3TVQKhK6NLR3q4_AcGyXrUY-gpezjwtf9rEgng?e=qZbRw1

Bundesministeriu
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Short description:

* Chemical products (synonym for substances,
#My DPP Open Source materials, chemicals) are present everywhere in our
|mplementat|on surroundings and are part of 95% of all products. But

the way we exchange product information is yet
outdated, as it is document-centric. Chem-X strives to
initiate the transformation of the industry by defining a
® semantic description of chemical products, focusing
on product stewardship, ensuring the right to sell
(compliance) and sustainability and circular
economy, the right to win. Chem-X also wants to
demonstrate data exchange via Catena-X-based
dataspace technology using Cofinity-X solutions.

* Chem-Xintroduces the concept of a digital material
passport (DMP) that shall become the data container
. : of choice to communicate chemical products’ data
and certificates. Unlike the DPP, it is not regulatory-
required, is not registered with the DPP Registry, and
targets machine-to-machine communication
between business partners and/or notified bodies.
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#My DPP Open Source Implementation

Vertical/industry & target groups:

Purpose & problem addressed:

Chemicals industry (construction, basis, petro, performance, specialties),
and adjacent industries such as FMCG, construction, textile, automotive,
aerospaceand

Facilitatee, best case automate chemical product information exchange

- Define MVP terms and definitions to represent chemical products

- Define MVP methods and definitions of sustainability (cradle to gate) and
circularity metrics for chemical products

- Propose Draft semantics for standardisation in [IEC CDD, ISO TC 207

Core functionality & key components :

Covered DPP components (e.g. data model, backend, interfaces):

Catena-X architecture made available through Cofinity-X Sandbox:
- BPM

-EDC

- Digital Twin Registry

- DID:web

- Information Model
- Data Model
- Cofinity-X Backend

License models:

Development stage (concept, prototype, production-ready):

Thd (assumption that it will be Fair, Reasonable, and Non-Discriminatory
(FRAND)). We are currently in TRL 3/ 4

- PoC

Existing use cases:

Pilots:

- Chemical Product Information exchange over 2 — 3 value chain
participants using Cofinity OS

--ITC (interoperability Test Case) DMP comprising a nameplate,
composition and classification, sustainability and circularity attributes as
JSON and SAMM

- HMI Demonstrators (Regular Paint, Sustainable Paint, Adhesives for

b bl ECLIPSE



https://dpp.vera.spherity.dev/did:web:api.vera.spherity.dev:did-registry:the-white
https://dpp.vera.spherity.dev/did:web:api.vera.spherity.dev:did-registry:the-sustainable-white
https://adhesives.chem-x.coacapp.de/
https://adhesives.chem-x.coacapp.de/
https://landing.chem-x.coacapp.de/
https://hmi.demo.mtrust.io/showcase/dmp/urn%3Auuid%3A123e4567-e89b-12d3-a456-426614174000
https://portal-blo-622.dev.battery-passport.siemens.cloud/public/2fdb7bec-2149-49b4-885c-9dd1fa260d71
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Short description:
e Chem-XITC DMP

* Digital Material Passport used for Hannover Fair
C h el I l'X * DMP Modelwill be enhanced for Chem-X MVP

* based on

M
e EDC
Overview Material Declaration Hazard Statements PCF  Water Scarcity Clrcularity  Sustainability
* BasyxAAS
Digital Twin d Catena XId
urn:uwid:123e4567-e880-12d3-a456-426614174000 BPNLODOOO0OOOUKM * DID:WEB
Corspany Harse Oruaiiarky IC Multi-element x
Merck KGaA Model
' standard! e Chemisphere
Manufacturer Part Id Praduct Name At Manufacturer 170396 LobSAMPLE p
1845104000 AZ P4110 PHOTORESIST-W 302-0004

« App based approach
oot nformation 5 * using Datamatrix Code

. - it 1703980500 e planned ERP and LIMS integration
Product Attributes > ° O ut lo O k

[ A » Datalake / Data Warehouse as central data aggregation layer
— . » ma/l, PO, 5 = 1000 me/l in H,O Certipur™ « EDC for B2B
e * Web Server/ APl Gateway for DPP
A No Preventive, Response or Hazard
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#My DPP Open Source Implementation

Vertical/industry & target groups: Purpose & problem addressed:

Chemicals / Life Science / Electronics Chemisphere - Ease of dataaccess

-> system integration

Core functionality & key components : Covered DPP components (e.g. data model, backend, interfaces):

Data aggregation and presentation Data model for Chemicals - Chem-X

License models:

Chemisphere = closed source
Chem-X = Open Source
Merck DPP Solution - Internal

Development stage (concept, prototype, production-ready):

Chemisphere (Product)
Chem-X (Demonstrator)

Merck DPP Solution (Concept)

Existing use cases:

Chem-XDMP

Life Science Portfolio

Pilots:

Chemisphere itself

Hannover fair demonstrator
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Short description:

Digital Data Chain Consortium and ZVEI will provide an
#My DPP Open SOU rce electronics products pilot based on open source
|mplementat|on software, with focus on SME.

We will provide open source software to create a
globally unique indentifiers conform to EN 18219.

& “ conform EU DPPs.

@

\ We will provide an open source AAS based tool to create
,

CIRPASS >

N Digital Product Passport

DPP Pilot 3 for electronics products
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#My DPP Open Source Implementation

Vertical/industry & target groups: Purpose & problem addressed:

Cross industry Specifically for SMEs

Core functionality & key components : Covered DPP components (e.g. data model, backend, interfaces):
Unique identifier creation, DPP creation AAS based. Complete DPP system except DBB backup

License models: Development stage (concept, prototype, production-ready):

Open source Firstrelease Q3 2026

Existing use cases: Pilots:

DPP in the B2B sector Electronic products
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#dpp-keystone.org

A reference implementation/proof of
concept of a web-native digital product
passport toolkit and implementation.
Completely creative-commons, not
exclusive.

Bund —
Fidr Wirtschafit I .
undErege \ECLIPSE

FOUNDATIOHN

Short description:

DPP Keystone arose as an idea, during discussions
about what kind of standards might be pragmatic in the
context of DPPs.

Some of the concepts were initially developed in a much
simplified form, simply to explain ideas in different
working groups.

Ultimately, the idea took no a bit of a life of its own.

I



dpp-keystone

Vertical/industry & target groups:

Burdesministerium

DIN DKE *

All, butin order of predicted ESPR priorities

Purpose & problem addressed:

Focus on adaptation to existing dictionaries and systems in the wild, to
make DPP as frictionless as possible, regardless of the nature of the
existing IT system.

Core functionality & key components :

A website that publishes a structure of mapping schemas to ontologies
that are specifically targeting ESPR relevant terms. There are example
adapters to HTML, schema.org and gs1.org to serve as an inspiration for
other adapters including IRDI style dictionary systems.

Covered DPP components (e.g. data model, backend, interfaces):

Schema and data model and general adapter code and equivalency
descriptions. No back end or API, though we may at some point publish
something like an inspirational OpenAPI spec.

License models:

Creative Commons

Development stage (concept, prototype, production-ready):

Prototype, with some ontologies being used to develop example DPPs by
industry participants.

Existing use cases:

We provide a dpp validation tool and creation wizard. For some initial
secors (Battery, construction - particularly DOPC and EPC) these tools are
quite advanced. Allowing companites to understand what data points they
already have access to and what they might be missing.

Pilots:

Pilots are in the area of companies building example DPPs and exploring
data availability. Not in the area of software implementation.

hejereen ECLIPSE



http://schema.org/
http://gs1.org/

Industrial Digital Twin
Association

Home of the AAS



The Vision

Asset Administration Shell

Oe
® 106060

Worldwide Standard for

the Industrial Digital Twin

IDTA - Home of the AAS



IDTA Liaisonships with SDO

IEC

Edition 1.0 2023-12

INTERNATIONAL
STANDARD

JTC 24 Digital Product Passport*

Asset Administration Shell for industrial applications —
Part 1: Asset Administration Shell structure

Enveloppe de Gestion d’Actif pour applications industrielles -
Partie 1: Structure de I'Enveloppe de Gestion d'Actif

International
Electrotechnical
Commission

TC65/WG24 ,Asset Administration Shell for
Industrial Applications*

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS71.10020 ISBN 978-2-8322.7679-2

1SoFR{a]IEC

Warning! Make sure that you obtained this publication from an authorized distributor.
Vous assurer que vous avez obtenu cette publication via un distributeur agréé.

INFORMATION TECHNOLOGY STANDARDS

SC41/WG6 ,Digital Twin®
AAS und Digital Product Passport
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Eclipse BaSyx

Digital Product Passport

BY:- Rohling_0001
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http:ftec-mdb ptwy/ids/asset/0001

General Product Passport Information
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Eclipse BaSyx - Open-Source Middleware for Digital
Twins and the Digital Product Pass

* Open-source implementation of the Asset Administration
Shell (AAS) as defined by IDTA

* Provides standard-compliant infrastructure for AAS
metamodel, APIs and security

 Enablesrealization of the Digital Product Pass (DPP)as a
structured view on digital twins

* Modular architecture for integration of heterogeneous data
sources (ERP, production, sustainability, etc.)

* Supportsinteroperable data exchange, lifecycle
management and access control

* Includes backend services, SDKs and extensible web Ul
(editing, visualization, DPP apps)

* Very High TRL: Designed for scalability, extensibility and
cross-industry applicability

* Actively aligned with AAS specification and ongoing DPP
standardization (APl, metamodel, security)



Eclipse BaSyx

Vertical/industry & target groups:

Bundesministerium

DKE *

=
Z

* Cross-industry: e.g. manufacturing, automotive, pharma, civil
engineering

* Target groups: developers, system architects, platform operators

Purpose & problem addressed:

*  Provides ready-to-use infrastructure for AAS-based digital twins
* Enables standard-compliant DPP implementation without building new systems

* Addresses integration of distributed data sources, lifecycle data and access
control

Core functionality & key components :

* AASinfrastructure: Registry, Repository, Discovery, Submodel handling

* Standardized APls, metamodel and security (incl. role-/attribute-based access
control) conforming to IDTA

* Extensible Ul & modular plugin system (e.g. DPP applications, editors, visualization)

Covered DPP components (e.g. data model, backend, interfaces):

* Datamodel: AAS metamodel + DPP extensions
* Backend: repositories, registries, persistence
* Interfaces: standardized APIs (aligned with DPP annexwork)

. Ul: visualization, editing, QR-code-based access

License models:

* MITLicense (permissive, business-friendly)

* No vendorlock-in, suitable for industrial and commercial use

Development stage (concept, prototype, production-ready):

* Overallecosystem: production-ready
» DPP extensions: finalization alighed with IDTA + DPP annexes

* Ul: production-ready DPP demonstrator (editing, access control,
visualization)

Existing use cases:

* Digital Product Pass & Product Carbon Footprint
* Manufacturing monitoring, OEE, asset integration

* Digital Twin infrastructures in dataspaces (Catena-X, Factory-X,
Manufacturing-X)

Pilots:

*  Productive DPPimplementation at Harting
* PCF demonstrator at Roche
. DPP demonstrator with TU Darmstadt

* Participation in Factory-X / Catena-X / Manufacturing-X

i Energe ECLIPSFE
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Global Project Quality Infrastructure

#My DPP Open Source
Implementation

Partner countries: Indonesia, Mexico, Brasil, China, India

Goals:

- Reduce Technical Barriers to Trade

- Enhance Product Safety
‘ P Q I - Stregthen Consumer Protection

DPP:

- Improve knowledge and Raise awareness of the
importance of DPP

- Promote Interoperability

- Strengthening cooperation and ajoint approach
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Your Digital Solutions Partner

Innovapps

Innovapps GmbH, Wiesbaden

Web Applications, Al &
eCommerce

Microsoft Partner

Our suggestions
(decision reflects lessons learned from active customer projects):

* Responsive web application focusing on mobile

* Built on Vue.js (Frontend) & Asp.Net Core
(Backend)

* Easy customer adoption w/o IT knowledge:
Deploy via Azure Marketplace (,,Azure app store®)

* single-tenant: One customer, one SW-instance

* enterprise-grade security powered by Azure Entra
ID & granular RBAC

fuir Wirtschaft .
und Energie E L I p E

Short description:

Frontend: Responsive Web App (Vue.JS) - mobile-first, runs
on any device, no installation required

Backend: .NET / ASP.NET Core - optimized for Azure Web
Apps, widely adopted in DACH enterprise environments

Identity: Azure Entra ID (SSO) + other Business SSO
providers (i.e. Google)

Security: granular RBAC on object and field level,
read/write different rights

Data layer: Azure SQL / Cosmos DB + Azure Al Search for
semantic DPP queries

API: RESTful + OpenAPI Spec, standards-compliant with
IEC 63278 / IDTA AAS

License: e.g. Apache 2.0 (Eclipse Foundation compliant)
Plugin-Marketplace: Enhance solution by Plugins

Single-Tenant: will guarantee our Partners will also benefit
from the Open Source



Your Digital Solutions Partner

Innovapps

Vertical/industry & target groups:
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German “Mittelstand”

Target groups: product compliance managers, sustainability officers,
ERP/PLM integrators & software architects implementing ESPR and DPP
requirements

Purpose & problem addressed:

User Experience

Dueto the mass of data many example implementations are focused on information, not
on experience

Deep knowledge of SW-Development and DPP are currently recluired. Providing a DPP for
your (non-technical) product should only require Product knowledge

Core functionality & key components :

Responsive web app, mobile-first Ul with touch-optimized interactions. Single-
tenant deployment model— each organization runs its own instance, ensuring
data sovereignty by design. Granular RBAC on object and field level via Azure
Entra ID (SSO). DPP registration, versioning, validation, and audit logging. RESTful
APl with OpenAPI specification for southbound ERP/PLM integration.

Covered DPP components (e.g. data model, backend, interfaces):

Data model, backend services (.NET / ASP.NET Core), REST API layer,
identity & access management, frontend Ul, Azure deployment

Plugin Marketplace to connect to external systems, i.e. Interfaces of ERP,
PIM, Identity-Providers, etc. improve adoption of our solution

License models:

e.g. Apache 2.0

Development stage (concept, prototype, production-ready):

Concept with proven components — two active customer
implementations provide production-validated building blocks

Existing use cases:

- DPP in Quality Infrastructure
- Asset Administration Shell

Pilots:

"Digital Productpass in Quality Infrastructure®

- Standards-firstimplementation of "Asset-Administrations Shell (AAS) /
Verwaltungsschale,, (fully fledged web app with login, roles, various data
types. Very strong focus on fullcompliance with current IDTA submodel
templates and specification.

ECLIPSE
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Spherity GmbH
DPP Open Source
Implementation

Short description:

spherity/dpp-vocabulary is a documentation and schema repository for Digital Product
Passport vocabularies, focused on JSON-LD definitions for multiple DPP types and the
high-level concept flows around them. From an IT architecture perspective, it provides
the semantic layer of a DPP solution: it standardizes product data structures so
downstream systems can exchange, validate, and verify DPP information consistently.

The repository appears to sit at the data modeling and interoperability layer of a
DPP stack. In practice, that means it helps define the canonical vocabulary that other
components can use for issuer systems, DPP viewers, verifiers, APIs, and potentially
wallet-based or DID-based trust flows. This kind of artifact is essential when multiple
stakeholders need a shared machine-readable representation of product data across the
supply chain.

in-scope:

e  JSON-LD schemas for different DPP object types.

o  Vocabulary terms and semantic definitions for product-related attributes.

o Conceptual flow documentation showing how DPP data is created, exchanged,
and consumed.

¢ standards and reference-model repository that supports implementation
work in surrounding platforms and integrations.

out-of-scope:

e  full application or service




Spherity GmbH - DPP Open Source Implementation

Vertical/industry & target groups:
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Vertical/industry:

o  Priority Sectors: Textile, footwear, and mattresses, Battery and automotive,
and Electronics.

e  (Other Industries under ESPR: Tyres, Iron and steel, Fumiture, Aluminium,

Paints, Lubricants and chemicals, Energy related products, and ICT products.

*  Spherity Core Industries: Life Sciences, Financial Services, Automotive,
Manufacturing, and Energy.

Target groups (ldeal Customer Profile):
o  Brand owners (first party) or third parties.1

. Mid 1o large manufacturers who are export-oriented.
. Companies with complex supply chains and strong compliance pressure

Purpose & problem addressed:

e  Regulatory Compliance and Risk: VERA DPPs help meet the increasing
regulatory requirements for supply chain information across all product
categories and minimize the risk of penalties, fines, and legal issues that
result from non-compliance.

¢  Trust and Data Control: They build consumer trust in a time of
greenwashing and deceptive claims by incorporating verifiable data and
access management controls to help maintain control of your data.

Core functionality & key components :

» DPP Life Cycle Management: Creation, registration, and continuous
updating of Digital Product Passports via the VERA Studio (Manufacturer
Portal).

o  Digital Identity & Verifiability: Issuance of the DPP as a Signed W3C
Verifiable Credential using Decentralized Identifiers (DIDs).

* Access Control: Role-based and identity-based access management, along
with selective disclosure features on the DPP End-User Frontend.

s  Ecosystem Integration: Seamless APl integration with existing systems
(ERP/MES/PLM) via an API Gateway. The DPP acts as an entry point to a
network of data and services.

e  Deployment Flexibility: Solutions are deployable as cloud-hosted SaaS,
on-premises, or in a hybrid model.

Covered DPP components (e.g. data model, backend, interfaces):

Data Model/Schema: Support for standardized templates (e.q., Battery Pass, EU
CIRPASS) and custom templates. The architecture is modular and schema-driven,
defining data via Profiles and Templates.

Semantic interoperability via published ontology applied to our linked data:

. , bul heri Y Pass |
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Spherity GmbH - DPP Open Source Implementation

License models:

not fix yet (MIT)

Development stage (concept, prototype, production-ready):

prototype

Existing use cases:

DPP data modelling for BatteryPass (currently)

Pilots:

none
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#My DPP Open Source
Implementation

Today
‘ Public ‘

] “ L Confirmed fields only
Validation module

3 Pending fields Role-based cth:k
S > Tractus-X plug-in
Delegated Act not yet finalised
- - Apache 2.0 \

-~ -
v Confirmed fields
g Annex Xlll — finalised )

Recycler
Confirmed recycling fields

pdates without redeployment . )
Delegated Act published
I >/ field updated - ~
‘ Regulatory authority ‘
M A

All fields incl. pending

(Concept) Proposal: DPP field versioning module —
handling pending Delegated Acts in Eclipse Tractus-X

Battery Passport OSS needs a mechanism to handle
DPP fields where Delegated Acts are not yet finalised —
manufacturers cannot lock in what to disclose, to whom,
at what level.

* This project proposes a plug-in module for Eclipse
Tractus-X: per-field regulatory status tagging
(confirmed vs. pending) and role-based validation —
so the OSS stays compliant as EU rules evolve,
without full redeployment.
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DPP field versioning module — handling pending Delegated Acts in Eclipse Tractus-X

Vertical/industry & target groups:

VERTICAL / INDUSTRY: Automotive / EV, Energy storage, Industrial &
LMT batteries

TARGET GROUPS: Battery manufacturers, OSS developers,
Recyclers, Regulatory authorities

Purpose & problem addressed:

Delegated Acts on recycling data disclosure are not yet finalised —
manufacturers cannot lock in what to disclose, to whom.

No OSS mechanism exists to update DPP validation and disclosure
rules as Delegated Acts are published.

Core functionality & key components :

* Per-field regulatory status tagging — confirmed vs. pending
Delegated Act

* Role-based validation — public / recycler / authority disclosure
completeness check

Covered DPP components (e.g. data model, backend, interfaces):

Data model, Validation, Versioning

AAS submodels: material composition, recycled content, end-of-life
—versioned per Delegated Act status.

License models:

Apache 2.0
Proposed plug-in to Eclipse Tractus-X AAS & EDC stack.

Development stage (concept, prototype, production-ready):

Concept

Design proposal — seeking OSS developer partners in Eclipse
Tractus-X.

Existing use cases:

Battery manufacturers preparing DPP recycling data today — no OSS
tooling exists to manage pending vs. confirmed disclosure
requirements.

Pilots:

Co-develop with Eclipse Tractus-X community — validate against real
Delegated Act publication cycle.

% Bundesministerium
fiir Wirtschaft ®
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Short description:
Global e-waste is rapidly increasing, yet repair and
#My DPP Open Source recycling often fail at scale because critical product
. data is missing - creating an urgent need for solutions
|mplementat|0n that extend electronics lifetime and enable reuse.

CEleRA develops an open-source reference
EJ‘ implementation for a hardware-based Digital Product
L=l

t
a@ &
@A’ Passport (DPP) for industrial electronics. The DPP stores
&~ machine-readable lifecycle, repair and recycling data
directly onthe PCB and is designed to be interoperable
via AAS (IEC 63278-1) and OPC UA, with secure
chip/NFC interfaces.

Planned pilots and field validation within the CEleRA
demonstrators:

(1) industrial crane control electronics (DEMAG)
(2) arepairable/recyclable BMS concept (NXP)

(3) An automated repair test line will validate DPP-
enabled repair workflows - read DPP data, remove,
rework, reassemble (Brand KG)
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#My DPP Open Source Implementation

Vertical/industry & target groups:

Industrial electronics. Target groups: OEMs and EMS providers,
service/maintenance organizations, repair providers, and recyclers. Pilots
focus on crane control electronics and battery management system
electronics.

Purpose & problem addressed:

Industrial electronics repair and recycling are often uneconomical because
key information (composition, materials/substances, repair data) is
missing, non-standardized, or not machine-readable. With upcoming
regulatory pressure (e.g., “Right to Repair”), industry needs trustworthy,
interoperable product data across the lifecycle.

Core functionality & key components :

* Hardware-based DPP tag embedded on the PCB
* Unique product identity + secure authentication

* Interoperability layer: mapping to AAS and exposure via OPC UA

Covered DPP components (e.g. data model, backend, interfaces):

* Hardware interface to the DPP tag
* Data model for lifecycle-relevant information (repair, recycling)

* Interoperability via Asset Administration Shell and OPC UA

License models:

Open Source (freely available software). CEleRA aims to provide the DPP-

related software components (incl. libraries) as open-source source code;

commercial IP may still apply for specific hardware/chip components.

Development stage (concept, prototype, production-ready):

* Concept phase (project started Feb 2026).

Existing use cases:

* Use Case 1: Repairable, modular crane control electronics with DPP +
digital twin (Demag).

* Use Case 2: Design concept for repairable & recyclable BMS
electronics including DPP integration (NXP).

Pilots:

Planned pilots and field validation within the CEleRA demonstrators: (1)
industrial crane control electronics and (2) a repairable/recyclable BMS
electronics concept. A planned automated repair test line will validate
DPP-enabled repair workflows (read DPP data, desolder/remove, rework,
reassemble/solder).




* Federal Ministry ) _

k> | for Economic Affairs
and Energy

I

FOUNDATION

Breakout Session #1
Room 080



Federal Ministry

* for Economic Affairs
and Energy
e FOUNDATION

Digital Product Passport:
Open Source Reference

Implementation
Workshop

Thank you for joining!




	2026-04-28 DPP-OS_RI Slide_Decks.pdf
	Welcome
	Folie 1

	Michael Plagge, Eclipse Foundation
	Folie 2: Open Source Communities
	Folie 3
	Folie 4
	Folie 5
	Folie 6
	Folie 7
	Folie 8: More than a licence or code
	Folie 9: What is not open source!
	Folie 10: The legend! 
	Folie 11: The reality: 90% of the linux kernel is done by  corporate developers! 
	Folie 12
	Folie 13: The Open Source journey 
	Folie 14: One Governance adds value
	Folie 15: Why Open Source may not be enough
	Folie 16
	Folie 17
	Folie 18: How decisions are made: Projects
	Folie 19: Projects and Working Groups (or the definition of “project”)
	Folie 20: Golden Rules
	Folie 21: 2nd iteration MoU unveiled during CES 2026
	Folie 22: Growing to a global ecosystem
	Folie 23: Workshop Goals
	Folie 24: Workshop Goals
	Folie 25
	Folie 26: How an Association is Made
	Folie 27: Purposes of an Association
	Folie 28: Aims for this Workshop
	Folie 29
	Folie 30
	Folie 31
	Folie 32
	Folie 33: One Governance adds value
	Folie 34: An extensible architecture enables an ecosystem 
	Folie 35
	Folie 36: Your project community is the one you create! Start the party …  
	Folie 37: … and they may join!  
	Folie 38: Eclipse Tractus-X
	Folie 39: Eclipse Dataspace Components
	Folie 40

	Volkmar Stein, BMWE
	Folie 41: Politics & DPP
	Folie 42: Beyond the label: DPP for trusted product information
	Folie 43: DPP - Europe’s product compliance backbone
	Folie 44: Standardisation - from legal requirements to technical specifications
	Folie 45: DPP for the Single Market: opportunities and risks
	Folie 46: Open Source DPP – A shared system for trusted product information
	Folie 47: Strategic benefits of an OSS DPP implementation
	Folie 48: Thank you very much!

	Thomas Knothe, Fraunhofer
	Folie 49
	Folie 50: The EU-DPP is a central  instrument for supporting ESPR to  implement Green Industrial Deal
	Folie 51: A small theoretical Input – How the  EU DPP is working - Example Battery Pass
	Folie 52: System Scope of JTC 24 is to deliver harmonised standards for the DPP System
	Folie 53: Process Scope of JTC24
	Folie 54: DPP Orientation – Helicopter View
	Folie 55: Scope of JTC 24 – Technical Standards Status – April 2026 6 out of 8 Standards passed formal vote
	Folie 56: Conclusion of possible Major operational Functions were Software can support EU DPP for an OE
	Folie 57: Functions of internal data management inside EO

	Lunch
	Folie 58
	Folie 59

	Battery Pass
	Folie 60
	Folie 61

	cdmm
	Folie 62: cdmm ONEPDM DPP Open Source Implementation
	Folie 63

	chem-x
	Folie 64: #My DPP Open Source Implementation
	Folie 65
	Folie 66: Chem-X
	Folie 67

	Cirpass 2
	Folie 68: #My DPP Open Source Implementation
	Folie 69

	dpp-keystone
	Folie 70: #dpp-keystone.org
	Folie 71

	Eclipse BaSyx
	Folie 72: Industrial Digital Twin Association
	Folie 73: Worldwide Standard for the Industrial Digital Twin
	Folie 74
	Folie 75
	Folie 76: IDTA conducts two Standardisation Tracks
	Folie 77: Eclipse BaSyx
	Folie 78

	GPQI
	Folie 79: #My DPP Open Source Implementation

	innovapps
	Folie 80
	Folie 81

	spherity
	Folie 82
	Folie 83
	Folie 84


	Sammelmappe1.pdf
	My_DPP_OS_Reference_Implementation_Seonah Kim
	#My DPP Open Source Implementation
	Foliennummer 2

	My_DPP_OS_Reference_Implementation_Template_CEleRA-V2
	#My DPP Open Source Implementation
	Foliennummer 3


	2026-04-28 DPP-OS_RI Slide_Decks.pdf
	spherity
	Folie 85


	2026-04-28 DPP-OS_RI Slide_Decks
	Break Out Session
	Folie 92



