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2 Executive Summary

The FEDERATE project focuses on creating infrastructure and content to create a reference library of software
building blocks for Software-Defined Vehicles (SDVs). WP3 has played a key role in structuring and maintaining
the main repository of textual descriptions of these building blocks. FEDERATE Building Block catalog evolution
is the focus of the D3.2 report. Accompanying that, this document summarizes our contributions in the second
reporting period, emphasizing public representation of the FEDERATE project and exemplary contributions to
the Eclipse uProtocol Open Source project, which is a part of the FEDERATE Building Block catalog.

Work Package 3 (WP3) within the FEDERATE project plays a critical role in the development of infrastructure
and content for aligning software building blocks essential for the advancement of Software-Defined Vehicles
(SDVs). The primary objective of WP3 is to establish standardized frameworks and methodologies that enable
seamless interoperability among various software components within the SDV ecosystem.

As part of this mission, WP3 has engaged in a range of industry events, conferences, and trade shows,
fostering collaboration with key stakeholders, including original equipment manufacturers (OEMs), Tier 1
suppliers, software developers, research institutions, and regulatory bodies. These outreach activities have
been instrumental in promoting FEDERATE’s vision, increasing awareness, and driving the adoption of
modular and standardized approaches for SDV software development.

This report provides an overview of WP3’s contributions during the second reporting period, highlighting
engagement activities, marketing efforts, and participation in key industry events that have helped to solidify
FEDERATE’s standing in the automotive and software industries.
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3 Introduction

The purpose of this report document is to provide an account of the public representation of FEDERARTE based
on the contributions of WP2 and WP3. By providing a comprehensive overview of these activities, the report
ensures transparency, facilitates knowledge sharing among project stakeholders, and supports ongoing and
future work within the FEDERATE project by offering a clear reference point for the project's progress and
achievements thus far.

3.1 Context and Fit within the Project

This deliverable fits into the broader context of the FEDERATE project by addressing one of its core goals: the
systematic dissemination of information about SDV software components that can be utilized in the
automotive industry. The repository serves as a central hub for organizing the building blocks that will form
the basis of these components, ensuring that all relevant use cases, scenarios, and requirements are
documented and accessible to the entire project team, as well as to organizations that want to contribute to
building block implementation.

3.2 Interdependencies and Integration with Other Tasks

The development of this deliverable is interdependent with earlier tasks and deliverables. For instance, the
continued use of GitHub as the project hosting platform and the evolution of a workflow for creating and
reviewing issues were critical prerequisites for the successful maintenance of the repository. These earlier
tasks provided the technical and procedural foundation necessary for organizing and managing the SDV
building blocks.

Furthermore, this report includes an example snapshot of Open Source project development work that has
been done in the context of the Eclipse uProtocol Open Source project, which is one of the Building Blocks in
the FEDERATE catalog. This example information is provided to illustrate how Open Source SDV development
is pushed by FEDERATE, HALASDV and related initiatives.
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4 Reporting period engagements and activities

The FEDERATE BB catalogue is designed to be a tool to support industry collaboration and advance the pool of
technology that can be used for building SDV products. A major part of FEDERATE activities therefore revolves
around presenting and communicating the FEDERATE mission, to hopefully facilitate awareness and increase
the audience of potential collaboration partners.

4.1 Industry Engagement and Outreach

Ensuring that FEDERATE’s objectives are effectively communicated to the broader automotive ecosystem is a
crucial component of WP3’s strategy. By actively participating in relevant industry gatherings, WP3 aims to
not only showcase the project’s progress but also to establish strategic partnerships, receive feedback, and
influence the direction of SDV software development. Below is a detailed account of WP3’s participation in
key events during this reporting period.
4.1.1 ECTRA-Workshop

© Munich 7% 12.05.2025

e The European Road Transport Research Advisory Council (ERTRAC) is the European Technology
Platform (ETP) for Road Transport. ERTRAC is recognized and supported by the European Commission.

4.1.2 Eclipse AOSS Conference
© Starnberg 7% 13.05.2025
e The Automotive Open Source Summit is the leading event dedicated to driving innovation through
open source in the automotive sector. The summit emphasizes education, collaboration, advocacy,
and raising awareness to promote the adoption of open source methodologies and best practices
across the automotive industry.
4.1.3 EUCAR Digitalization of Road Transport Program Board meeting (CLEPA)
© Bruxelles 7 27.05.2025
e CLEPA (the European Association of Automotive Suppliers) represents over 3,000 companies in the
automotive supply industry, advocating for sustainable, innovative, and competitive mobility
solutions.

4.1.4 ACOD Kongress 2025

© Leipzig 7 02.09.2025
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e This central event of the East German automotive industry takes place annually and has diverse facets:
On one hand, the congress is an important platform for decision-makers and thought leaders from
business and science, a personal meeting point for people from management, product development,
procurement, and technology development.

4.1.5 |IAA Mobility, VDA sessions
© Munich 7% 9.-11.09.2025

e Digitalization, software-defined vehicles, autonomous driving, cybersecurity, and climate-neutral
drives - VDA Expert Sessions at IAA Munich addresses a wide range of topics that will significantly
shape the future of the mobility industry.

4.2 Impact of Participation
Through these extensive outreach activities, WP3 has successfully:

e Increased awareness of the FEDERATE project among key automotive and software industry players.

e Strengthened collaboration with OEMs, Tier 1 suppliers, research institutions, and regulatory
agencies, fostering greater industry alignment on software standardization for SDVs.

e Promoted FEDERATE’s standardization efforts and encouraged the adoption of the project’s
methodologies through presentations, direct engagements, and online references to the FEDERATE
website.

e Expanded the network of contributors and adopters of FEDERATE’s proposed software building
blocks, paving the way for future cross-industry cooperation.

e Gathered critical industry feedback that will help refine FEDERATE's software development approach,
ensuring it meets real-world industry needs.

4.3 Conclusion and Next Steps

WP3 remains committed to driving the adoption of standardized SDV software infrastructures through
continued research, development, and industry engagement. Moving forward, the team aims to:

e Maintain an active presence at leading automotive and technology conferences, ensuring that
FEDERATE's contributions continue to gain industry recognition.

e Expand collaborations with EU-funded projects, international research initiatives, and open-source
development communities to further enhance software interoperability.

e Refine and disseminate software building blocks that support scalability, cybersecurity, and real-time
performance optimization in SDV architectures.

e Develop comprehensive best-practice guidelines and implementation toolkits to facilitate the
widespread adoption of FEDERATE’s standardized software methodologies.

By continuously engaging with industry leaders, promoting open innovation, and refining its methodologies,
WP3 will continue to play a pivotal role in shaping the future of Software-Defined Vehicles.
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4.4 Reverse-mapping of Open Source projects to Building Blocks

The original FEDERATE mission includes the allocation of identified Building Block functionalities to appropriate
SDV-related Open Source communities, with the goal of promoting and pushing the implementation of
potential gaps in the functional landscape. There are two fundamental prerequisites for this approach, both
of which have not materialized in practice and therefore have necessitated a pivot for the FEDERATE catalog.

4.4,1 Challenges with envisioned Building Block allocation

There are two mechanisms that are fundamental for Open Source work to be successful: active developer
participation, and active and outspoken adoption (usage) of the resulting Open Source components.

4.4.1.1 Open Source engagement

Open Source development does not happen automatically — there is no idle community of developers who
are just waiting to someone to tell them what they should be working on. There is no community (especially
for special-concern topics like SDV), other than the one that is actively being built by interested companies
contributing developer capacity to actively and continually work on Open Source projects. In every successful
and mature Open Source project, a large percentage of contributors are highly qualified and motivated
engineers, who are given the freedom to work in the best interest of the Open Source project, aiming to evolve
the best possible solution for whatever problem is addressed by the project.

The reason for companies to commit resources to Open Source project is that they deem a project to be
strategically relevant for their business. This requires recognition and acceptance of three key facts:

- Technology: for infrastructure- and middleware-style software, usually the best technical solutions
are the result of collaboration between the best engineers, regardless of the organization they belong
to. There is no point in solving a fundamental problem multiple times in parallel — and badly — if that
problem can be solved once, together building well-designed and maintainable solutions usable by
everyone.

- Business: competing on selling IP rights (licenses, Software-as-a-Product) for infrastructure-style
software results in a highly fragmented market, where participants play a 0-sum game to compete on
foundational software functionality. This usually results in a market where no product really excels
(after all, it only needs to provide some unique selling point over the competition), buyers of products
directly end up in vendor lock-in situations, and the mutual incompatibility of competing solutions
directly and explicitly prevents any form of technology ecosystem formation: no one can scale
software on top of constantly shifting and fragmenting foundations.

- Mindset: Open Source has to cover a broad spectrum of usage scenarios to attract large amounts of
users, and at the same time the experience of many of the power users directly informs the design
and evolution of the component. To efficiently integrate Open Source it is wise to design a system to
fit these components, even if that means modifying aspects of one's own workflow, data model, API
etc. The financially worst possible thing to do is fork and modify existing Open Source code that has a
lively community - because the fork will consume substantial developer capacity simply to stay in sync
with the original/upstream project over time, with the added burden of having to maintain whatever
changes were made to the fork. Ignoring upstream changes means custom-engineering any security
fixes and other fundamental improvements to the code base, while forgoing the potential ecosystem
scaling effects enabled by multiple player all working with the same code base. For a commercial
player, there is almost no scenario where forking existing Open Source code is profitable in the mid to
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long term.

You would not create and run your own factory for manufacturing 8.27mm machine screws, just
because your engineering calculations said that this was the optimal strength for your product
application.

Once organizations have internalized all these aspects, on relevant levels of decision making, intelligent and
forward-looking Open Source engagement strategies can be formulated, and developer capacity allocated
accordingly.

Observation of the current situation in the traditional Automotive industry suggests that the majority of
organizations have not yet completed the transitions described above: while there exists a continuous level of
baseline engagement in automotive Open Source projects, this level remains unchanged compared to the past
5-10 years, driven by a small number of motivated individuals that somehow manage to make a case for the
value of their work. In many cases, engagement levels are actually declining due to recent economical
developments. While there exist some counter-examples to this trend (compare the Eclipse S-CORE project,
which is a relatively recent undertaking), Open Source events, gatherings and trade shows continue to
primarily highlight the continued absence of participation of automotive industry key players (especially
OEMs).

4.4.1.2 Open Source usage

Complementing Open Source engagement, software developed in Open Source communities needs to
deployed into production systems and used — obviously to generate value from the development activities in
general, but more specifically because the Open Source development model is excellently suited for long-term
evolution and continual improvement of functionality. But evolution and improvement requires feedback from
users, input about challenging and changing usage scenarios, adjacent technology trends etc. In successful
Open Source components, usually the organizations that contribute the primary developers also are the main
users of the component — it forms a part of the strategic technology backbone of their business, and there is
a pronounced interested to maintain the component to be a good fit for their technology needs.

Similarly to the observations about (the lack of) Open Source engagement made above, there is an even more
pronounced lack of this kind of Open Source adoption in the Automotive industry. While some domains — most
notably Infotainment — integrate large numbers of Open Source components as a matter of course, there exist
few to no cases where OEMs actively drive the development of foundational software that they then use in
their own products. Often these rare cases are very hard to find, as there also exists a culture of not-talking-
about what open source software is actually used in production systems.

A key factor contributing to this situation is the proliferation of product safety requirements in automotive
deployments, and the established wisdom that such systems cannot be built using Open Source software.
While this status quo is beginning to be challenged by individual projects and working groups (compare Eclipse
Trustable Software Framework, Eclipse THREADX, Eclipse S-CORE, Linux Foundation ELISA, Ferrocene, etc), the
majority opinion still is firmly set against such recent developments.

At the same time, the system-level IT concerns and middleware that ties together vehicle systems-of-systems
and backend infrastructure do not really make an appearance in the Open Source space either, even though
they are not burdened by Safety engineering demands to the same degree.

In short, there is a noticeable absence of Open Source adopters and users in related automotive SDV
communities, indicating a gap between component development and subsequent value generation. There
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exist far too few cases where the usage-development feedback loop is closed, negating some of the core
benefits of the Open development model.

4.4.2 FEDERATE BB Reference Catalogue

Following the lack of new or extended Open Source engagements, and fact that FEDERATE as a project is not
able to mandate what existing Open Source projects are working on without sufficient developer engagement
from its own member organizations, the FEDERATE Building Block catalogue has been gaining a slightly
different quality. Instead of a top-down analysis of a potential green-field technology stack and subsequent
allocation to implementation projects, the catalogue is becoming more of reference library of existing
automotive Open Source projects, with some indication of where they might fit into the initial high-level
structure envisioned by FEDERATE in project phase 1.

This change in focus is arguably in the interest of focussing development activities on promising and active
communities. Instead of further fragmenting the already thin automotive OSS landscape by initiating yet more
empty-shell projects that no one is working on or using, the FEDERATE catalogue becomes useful as a starting
point for anyone who needs to solve a specific problem, and is willing to do this by contributing to whatever
Open Source initiative is already active in that context. Used and communicated this way, the FEDERATE
Building Block catalogue might become a tool that helps with addressing the two major hurdles that Open
Source is facing: facilitate developer engagement, and increase adoption of existing Open Source

Solutions. To support this goal, the FEDERATE catalogue also is an alignment point with related HAL4SDV and
Shift2SDV projects, which are invited to contribute Building Block descriptions of components they are working
on.

Table 1 shows a snapshot excerpt of the FEDERATE Building Blocks that represent existing Open Source
projects, with a link provided to each project homepage or git repository.

Table 1 - Building Blocks with Open Source implementation

BB Name Layer Known Implementation

gquantumSAR MW.Layer https://github.com/iavofficial/IAV_quantumSAR
Eclipse Bluechi MWLayer https://github.com/eclipse-bluechi/bluechi
Eclipse Muto MW.Layer https://eclipse-muto.github.io/docs/

Eclipse Pullpiri Service Orchestrator MW.Layer https://github.com/eclipse-pullpiri/pullpiri
Eclipse S-CORE FEO MW.Layer https://github.com/eclipse-score/feo

Eclipse OpenSOVD MW Layer https://github.com/eclipse-opensovd/opensovd
COVESA Open1722 MWLayer https://github.com/COVESA/Open1722

Eclipse KUKSA MW Layer https://github.com/eclipse-kuksa

COVESA VISSR MW Layer https://github.com/COVESA/vissr

Eclipse S-CORE LOLA MW.Layer https://github.com/eclipse-score/communication
Eclipse Zenoh MW.Layer https://github.com/eclipse-zenoh/zenoh

COVESA uServices MW.Layer https://github.com/COVESA/uservices

Eclipse eCAL MW.Layer https://github.com/eclipse-ecal/ecal

Eclipse Canaught MW Layer https://github.com/eclipse-canought

XCPlite MW Layer https://github.com/vectorgrp/XCPlite

Eclipse uProtocol MW Layer https://github.com/eclipse-uprotocol

Eclipse iceoryx2 MW Layer https://github.com/eclipse-iceoryx/iceoryx2
OpenDDS MW.Layer https://github.com/OpenDDS/OpenDDS
CycloneDDS MW.Layer https://github.com/eclipse-cyclonedds/cyclonedds
Fast-DDS MW.Layer https://github.com/eProsima/Fast-DDS
vSOME/IP MW Layer [vSomelP](https://github.com/COVESA/vsomeip)
embeddedRTPS - DDS for Ressource- | MWLayer Github repo: <https://github.com/embedded-software-
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constrained environments

laboratory/embeddedRTPS>

Eclipse Ankaios MW Layer https://github.com/eclipse-ankaios/ankaios
Eclipse Symphony Agents MW Layer https://eclipse-symphony.github.io/symphony-website/
Eclipse Heimlig OSLayer https://github.com/eclipse-heimlig/heimlig
XENProject HWlLayer https://github.com/xen-project/xen
HaloOS MWLayer, https://gitee.com/haloos
OSLayer
OpenHarmony MW lLayer, https://gitee.com/openharmony
OSLayer
Eclipse S-CORE MW lLayer, https://eclipse-score.github.io/
OSLayer
Autoware MWLayer, https://github.com/autowarefoundation/autoware
OSLayer
Eclipse Leda https://github.com/eclipse-leda
L4Re MWLayer, https://github.com/kernkonzept/manifest
OSLayer
AGL Automotive Grade Linux APPLayer, https://github.com/orgs/agl-ic-eg/repositories?type=all
MWLayer,
OSLayer
Android Automotive APPLayer, https://source.android.com/docs/automotive
MWLayer,
OSLayer
Eclipse ThreadX OSLayer https://github.com/eclipse-threadx/rtos-docs
Linux Foundation Zephyr OSLayer https://github.com/zephyrproject-rtos
sel4 OSLayer https://github.com/selL4
Eclipse OpenBSW MW lLayer, https://github.com/eclipse-openbsw
OSLayer
Apache Foundation NuttX OSLayer https://github.com/apache/nuttx
Private Cross OEM Joint Compute for | MWLayer https://covesa.global/project/private-cross-oem-joint-compute-
EV Charging for-ev-charging/
Data Architecture Terminology MW Layer https://covesa.global/project/data-architecture-terminology/
VSS MW Layer https://github.com/covesa/vehicle_signal_specification
Unified Push Notification MW Layer https://covesa.global/project/unified-push-notifications/
HIM MW.Layer https://github.com/COVESA/hierarchical_information_model
InCar Wallet Payments and | MWLayer https://covesa.global/project/in-car-wallet-payments-
Orchestration orchestration/
EV Charging Event Data Aggregation MWlLayer https://covesa.global/project/ev-charging-event-data-
aggregation/
VSS MW Layer https://covesa.global/project/common-vehicle-capabilities/
eSync Alliance MW.Layer https://esyncalliance.org/technology/
Pilot Auto Reference Design MW.Layer https://docs.pilot.auto/en/reference-design/
VISS MWlLayer https://github.com/COVESA/vehicle-information-service-
specification
Linux Foundation EVerest MW Layer https://everest.github.io/nightly/
Commercial  Vehicle Information https://github.com/COVESA/commercial-vehicle-information-
Specifications specifications
Eclipse AutoWRX APPLayer, https://github.com/eclipse-autowrx
MWLayer
Eclipse Connected Services Platform APPLayer https://eclipse-ecsp.github.io/ecsp-website/
Lichtblick Applayer https://github.com/Lichtblick-Suite/lichtblick
Eclipse Cloe Applayer https://cloe.readthedocs.io/en/latest/
SODA.Sim Applayer https://github.com/soda-auto/soda-sim
OSTAR Applayer https://github.com/DLR-TS/OSTAR-Quickstart
Eclipse SCM Applayer https://gitlab.eclipse.org/eclipse/scm/scm
Eclipse Environment Simulator | ApplLayer https://eclipse.dev/sumo/
Minimalistic (esmini)
Eclipse Mosaic Applayer https://github.com/eclipse-mosaic/mosaic
Eclipse openPASS Applayer https://openpass.eclipse.org/
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Eclipse SUMO Applayer https://eclipse.dev/sumo/

Eclipse Symphony Orchestration Layer | MWLayer https://eclipse-symphony.github.io/symphony-website/
Eclipse Pullpiri Package Service Applayer https://github.com/eclipse-pullpiri/pullpiri

Eclipse Ankaios Dashboard MW Layer https://github.com/eclipse-ankaios-dashboard/ankaios-dashboard
Eclipse Muto Dashboard MWLayer https://github.com/eclipse-muto/dashboard-device
Eclipse Tractus-X APPLayer https://github.com/eclipse-tractusx

SKyBT MWLayer Github repo: https://gitlab.eclipse.org/eclipse/skybt/skybt
VELOCITAS https://github.com/eclipse-velocitas

Yocto project https://git.yoctoproject.org/

OpenFastTrace https://github.com/itsallcode/openfasttrace

Sphinx Needs https://github.com/useblocks/sphinx-needs

IFEX https://github.com/COVESA/ifex

Eclipse OpenDUT MWLayer https://github.com/eclipse-opendut/opendut

Vector SIL Kit

https://github.com/vectorgrp/sil-kit

Autowrx

https://gitlab.eclipse.org/eclipse/autowrx/autowrx

OpenXilEnv

https://github.com/eclipse-openxilenv/openxilenv

Central Data Service Playground

https://github.com/COVESA/cdsp
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4.5 Suggested FEDERATE Building Blocks

In addition to the large number of existing Open Source project Building Blocks that have been introduced in
section FEDERATE BB Reference Catalogue, FEDERATE is collecting and refining so-called Work-In-Progress
Building Blocks, which can serve as input for implementation in future projects or initiatives.

The Work-in-Progress collection will be a focus of review and update activities in the coming FEDERATE project
phase, as there are currently a number of Building Blocks listed that do link to known implementations, or can
be improved in other ways.

For reference, Table 2 shows the Work-In-Progress Building Blocks that are not linking to any known
implementations. There is room for improvement and filtering, as not all of these ideas can be usefully mapped
to Open Source projects — for instance, standardized cloud services would be nice, but simply aren’t a realistic
goal for an automotive Open Source initiative that is not heavily driven by the users of these services (refer to
section Open Source usage). Such building blocks will require more refinement (e.g., which specific,
automotive-segment cloud services might be broadly useful?), or be moved off the ideas stack by
acknowledging that almost all relevant software infrastructure is already being built elsewhere (e.g. by the
Cloud-Native Compute Foundation in the case of cloud infrastructure).

Table 2 - Work-in-Progress Building Blocks without known implementation

Standardized Data Description for Vehicle Sensors, | S-BB MWLayer
Attributes, and Actuators

sSOA S-BB MWLayer
Legally binding formats for data exchange S-BB MWLayer
Standardized way for Reasoning on Data Streams S-BB

Standardized Data Conversion Tools for Info-Knowledge | S-BB MWLayer
Layers

Standardized authentication of vehicle users S-BB MWLayer
Standardized data formats for digital twins S-BB MWLayer
Standardize cloud services to support international | S-BB MWLayer
roaming of vehicles

Standardization of Vehicle API S-BB ApplLayer
Standardized Architectural Patterns for Cross Platform | S-BB Applayer
Data Service Infrastructure

Standardized Description of Data from Related Domains | S-BB Applayer
Fleet Management System S-BB Applayer
Standardized Procedure and Tooling for Combining Data | S-BB Applayer
from Different Domains

Standardized Procedure and Tooling for Modelling Data | S-BB Applayer
from Different Domains

VAPI Stack Demonstrator S-BB

In contrast, Table 3 lists Work-in-Progress Building Blocks that actually do reference existing implementations,
plus there is some noticeable overlap with items already accepted into the main reference catalogue (compare
Table 1).
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Table 3 - Work-in-Progress items that have existing implementations
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EDERATE

Private Cross OEM Joint Compute for EV Charging S-BB MWLayer
Data Architecture Terminology S-BB MWLayer
VSS S-BB MWLayer
Unified Push Notification S-BB MWLayer
HIM S-BB MWLayer
InCar Wallet Payments and Orchestration S-BB MWLayer
EV Charging Event Data Aggregation S-BB MWLayer
VSS S-BB MWLayer
eSync Alliance S-BB MWLayer
Pilot Auto Reference Design S-BB MWLayer
VISS S-BB MWLayer
Linux Foundation EVerest S-BB MWLayer
Commercial Vehicle Information Specifications S-BB

Cleaning up the Work-in-Progress stash and removing redundant and already implemented Building Blocks

will happen in the next FEDERATE project iteration.
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4.6 FEDERATE-adjacent Open Source SDV work: Eclipse uProtocol Activity
Report

As a complement to the automotive Open Source situation as lined out in section Open Source engagement
(above), this chapter provides insight into development activities as contributed by one FEDERATE member
organization (ETAS GmbH) to an existing Open Source project (Eclipse uProtocol).

Eclipse uProtocol is a Service Mesh implementation that enables unified Service-Oriented Architectures across
diverse in-vehicle and backend IT systems, across programming languages and different transport protocol
stacks. It is an implementation that addresses the FEDERATE Building Blocks BB_SOA and BB_sSOA, and is the
foundation for the FEDERATE use case scenarios Remote Vehicle Interaction, Universal Service Mesh and
Vehicle Fleet Data.

While not directly relevant to the scope of the FEDERATE project, this chapter is meant to provide an example
of Open Source development engagement, and the kind of activities and tasks that happen on that level.

ETAS GmbH contributors: sophokles73 and AnotherDaniel
Reporting Period: April 1, 2025 - July 17, 2025

4.6.1 Repository Activity Summary

4.6.1.1 eclipse-uprotocol/up-spec

Repository Summary: Core specification repository with 13 merged PRs focusing on specification
improvements, requirement tracking, and documentation maintenance.

Pull Requests & Reviews:

e sophokles73 (7 PRs):
o #297 - Fix links to proto3 files. Corrected broken documentation links for better navigation.
o #294 - Adapt address spoofing prevention requirements. Enhanced security specifications for
transport layer.
o #293 - Fix covered OFT specitem ID. Corrected OpenFastTrace item identifiers for proper
requirement tracking.
o #287 - Cover UTransport requirements by default. Improved requirement coverage
automation.
o #286 - Remove obsolete diagram. Cleaned up outdated documentation visuals.
o #279 - Add Gherkin Feature files. Implemented behavior-driven development test scenarios.
o #276 - Remove empty transport spec documents. Cleaned up unused specification files.
e AnotherDaniel (6 PRs):
o #296 - Add test-required attribute to some requirements. Enhanced requirement testability
markers.
o #295 - Fix copy-paste duplication of req id. Corrected duplicate requirement identifiers.
#290 - Consistent uEntity naming. Standardized entity naming conventions across
specifications.
o #284 - Fix typo in requirement ID that breaks oft runs. Fixed requirement tracking system
compatibility.
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https://github.com/eclipse-uprotocol/up-spec/pull/297
https://github.com/eclipse-uprotocol/up-spec/pull/294
https://github.com/eclipse-uprotocol/up-spec/pull/293
https://github.com/eclipse-uprotocol/up-spec/pull/287
https://github.com/eclipse-uprotocol/up-spec/pull/286
https://github.com/eclipse-uprotocol/up-spec/pull/279
https://github.com/eclipse-uprotocol/up-spec/pull/276
https://github.com/eclipse-uprotocol/up-spec/pull/296
https://github.com/eclipse-uprotocol/up-spec/pull/295
https://github.com/eclipse-uprotocol/up-spec/pull/290
https://github.com/eclipse-uprotocol/up-spec/pull/284
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#283 - Remove subscriber/subscription list pagination. Simplified subscription management
specifications.
#282 - Remove duplicate requirement. Cleaned up redundant specification requirements.

4.6.1.2 eclipse-uprotocol/up-rust

Repository Summary: Main Rust implementation with 16 merged PRs covering core library updates, release
preparation, testing improvements, and development environment enhancements.

Pull Requests & Reviews:

e sophokles73 (11 PRs):

o

@)
@)

#270 - Restrict number of feature permutations to test. Optimized CI/CD testing strategy for
better performance.

#268 - Fix up-rust version in README.md. Updated documentation to reflect current version.
#267 - Prepare 0.6 release. Coordinated major version release with updated dependencies
and features.

#266 - Use specific versions of dev dependencies. Improved build reproducibility and stability.
#265 - Fix latest spec compatibility job. Resolved CI/CD issues with specification compatibility
checks.

#264 - Fix covered_specitem IDs. Corrected requirement tracking identifiers for proper
coverage.

#263 - Add missing OFT specitem coverage for UStatus. Enhanced requirement coverage for
status handling.

#262 - Implement Gherkin scenarios for UUID and UUri serialization. Added behavior-driven
tests for core components.

#261 - Fix handling of payload format. Corrected message payload processing logic.

#260 - Rebase on up-spec v1.6.0-alpha.5. Updated implementation to match latest
specification version.

#258 - Add helper function for validating filter criteria. Improved message filtering capabilities.
#253 - Fix latest Clippy warnings. Resolved Rust linting issues for better code quality.

e AnotherDaniel (5 PRs):

o

o

o

o

#271 - Add usubscription reset() operation. Implemented subscription reset functionality for
service management.

#257 - Minor update and improvement to devcontainer setup. Enhanced development
environment configuration.

#256 - Switch to use Eclipse Dash quevee action. Integrated Eclipse Foundation license
checking workflow.

#254 - Update devcontainer settings, add oft binary. Improved development tooling and
OpenFastTrace integration.

4.6.1.3 eclipse-uprotocol/eclipse-uprotocol.github.io

Repository Summary: Project website with 1 merged PR focusing on documentation structure and
presentation improvements.
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https://github.com/eclipse-uprotocol/up-spec/pull/283
https://github.com/eclipse-uprotocol/up-spec/pull/282
https://github.com/eclipse-uprotocol/up-rust/pull/270
https://github.com/eclipse-uprotocol/up-rust/pull/268
https://github.com/eclipse-uprotocol/up-rust/pull/267
https://github.com/eclipse-uprotocol/up-rust/pull/266
https://github.com/eclipse-uprotocol/up-rust/pull/265
https://github.com/eclipse-uprotocol/up-rust/pull/264
https://github.com/eclipse-uprotocol/up-rust/pull/263
https://github.com/eclipse-uprotocol/up-rust/pull/262
https://github.com/eclipse-uprotocol/up-rust/pull/261
https://github.com/eclipse-uprotocol/up-rust/pull/260
https://github.com/eclipse-uprotocol/up-rust/pull/258
https://github.com/eclipse-uprotocol/up-rust/pull/253
https://github.com/eclipse-uprotocol/up-rust/pull/271
https://github.com/eclipse-uprotocol/up-rust/pull/257
https://github.com/eclipse-uprotocol/up-rust/pull/256
https://github.com/eclipse-uprotocol/up-rust/pull/254

Pull Requests & Reviews:

e AnotherDaniel (1 PR):
o #9 - Add blueprints to docs section, minor formatting improvements. Enhanced project
documentation website with architectural blueprints and improved formatting.

4.6.1.4 eclipse-uprotocol/up-transport-zenoh-rust

Repository Summary: Zenoh transport implementation with 9 merged PRs focusing on Zenoh version updates,
spec compliance, and transport layer improvements.

Pull Requests & Reviews:

e sophokles73 (9 PRs):

o #126 - Allow releasing with not all spec items covered. Relaxed release requirements for
partial specification coverage.

o #124 - Add Cl job for checking 3rd party license compatibility. Enhanced license compliance
checking in CI/CD pipeline.

o #123 - Do not implement LocalUriProvider. Removed unnecessary local URI provider
implementation.

o #121-Limit number of listeners that can be registered. Added resource management for event
listeners.

o #119 - Improve OFT spec item coverage. Enhanced requirement tracking and coverage
reporting.
#118 - Update to up_rust 0.6. Updated to latest core library version for compatibility.
#117 - Update to Zenoh 1.4.0. Upgraded to latest Zenoh version with improved performance
and features.

o #116 - Update to Zenoh 1.3.4. Updated Zenoh dependency for bug fixes and stability
improvements.

o #115 - Add workflow for checking latest spec compatibility. Implemented automated
specification compliance checking.

4.6.1.5 eclipse-uprotocol/up-transport-mqtt5-rust

Repository Summary: MQTT5 transport implementation with 7 merged PRs focusing on message processing
improvements, dependency updates, and testing enhancements.

Pull Requests & Reviews:

e sophokles73 (6 PRs):
o #58 - Keep track of reestablishment of subscriptions. Implemented subscription recovery
tracking for connection reliability.
o #57 - Process incoming messages sequentially. Improved message processing order and
reliability.
#55 - Update to up-rust 0.6.0. Updated to latest core library version for new features and fixes.
o #52 - Bump deps and fix nightly job. Updated dependencies and resolved CI/CD issues.
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https://github.com/eclipse-uprotocol/eclipse-uprotocol.github.io/pull/9
https://github.com/eclipse-uprotocol/up-transport-zenoh-rust/pull/126
https://github.com/eclipse-uprotocol/up-transport-zenoh-rust/pull/124
https://github.com/eclipse-uprotocol/up-transport-zenoh-rust/pull/123
https://github.com/eclipse-uprotocol/up-transport-zenoh-rust/pull/121
https://github.com/eclipse-uprotocol/up-transport-zenoh-rust/pull/119
https://github.com/eclipse-uprotocol/up-transport-zenoh-rust/pull/118
https://github.com/eclipse-uprotocol/up-transport-zenoh-rust/pull/117
https://github.com/eclipse-uprotocol/up-transport-zenoh-rust/pull/116
https://github.com/eclipse-uprotocol/up-transport-zenoh-rust/pull/115
https://github.com/eclipse-uprotocol/up-transport-mqtt5-rust/pull/58
https://github.com/eclipse-uprotocol/up-transport-mqtt5-rust/pull/57
https://github.com/eclipse-uprotocol/up-transport-mqtt5-rust/pull/55
https://github.com/eclipse-uprotocol/up-transport-mqtt5-rust/pull/52

o

o

#51 - Conditionally build tests requiring Docker. Improved test suite flexibility for different
environments.

#49 - Fix requirements tracing in workflows. Corrected requirement tracking integration in
Cl/CD.

e AnotherDaniel (1 PR):

o

#53 - Correct docstring function docs. Fixed documentation formatting and accuracy for better
developer experience.

4.6.1.6 eclipse-uprotocol/up-subscription-rust

Repository Summary: Subscription service implementation with 11 merged PRs focusing on subscription
management features, requirement implementations, and service enhancements.

Pull Requests & Reviews:

e AnotherDaniel (11 PRs):

o

4.6.1.7

#25 - Dsn usubscription fetch subscriptions invalid topic. Implemented error handling for
invalid topic subscription fetching.

#24 - Remote pagination and obsolete sorting requirement links. Cleaned up unused
pagination and sorting specifications.

#23 - Implement dsn~usubscription-fetch-subscriptions-invalid-subscriber. Added validation
for invalid subscriber scenarios.

#22 - Implement dsn~usubscription-fetch-subscribers-invalid-topic. Implemented error
handling for invalid topic in subscriber fetching.

#21 - Implement dsn~usubscription-change-notification-update. Added subscription change
notification functionality.

#20 - Update general setup and add oft tool. Enhanced development environment with
OpenFastTrace integration.

#19 - Add requirement markers. Implemented requirement tracking markers for specification
compliance.

#18 - Add implementation of timed subscriptions. Implemented time-based subscription
management features.

#17 - Move all notification logic to subscription_manager. Refactored notification handling for
better architecture.

#16 - Add capability to persist subscription expiry property. Implemented subscription
expiration persistence.

#15 - Follow latest up-rust, minor bugfixes. Updated dependencies and resolved minor issues.

eclipse-uprotocol/ci-cd

Repository Summary: CI/CD infrastructure with 3 merged PRs focusing on build system improvements and
development tooling updates.

Pull Requests & Reviews:

e sophokles73 (3 PRs):
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https://github.com/eclipse-uprotocol/up-transport-mqtt5-rust/pull/51
https://github.com/eclipse-uprotocol/up-transport-mqtt5-rust/pull/49
https://github.com/eclipse-uprotocol/up-transport-mqtt5-rust/pull/53
https://github.com/eclipse-uprotocol/up-subscription-rust/pull/25
https://github.com/eclipse-uprotocol/up-subscription-rust/pull/24
https://github.com/eclipse-uprotocol/up-subscription-rust/pull/23
https://github.com/eclipse-uprotocol/up-subscription-rust/pull/22
https://github.com/eclipse-uprotocol/up-subscription-rust/pull/21
https://github.com/eclipse-uprotocol/up-subscription-rust/pull/20
https://github.com/eclipse-uprotocol/up-subscription-rust/pull/19
https://github.com/eclipse-uprotocol/up-subscription-rust/pull/18
https://github.com/eclipse-uprotocol/up-subscription-rust/pull/17
https://github.com/eclipse-uprotocol/up-subscription-rust/pull/16
https://github.com/eclipse-uprotocol/up-subscription-rust/pull/15

o #21 - Update OpenFastTrace Action to v0.4.0. Updated requirement tracking tool to latest
version for improved functionality.

o #20 - Fix x-build job. Resolved cross-compilation build issues in CI/CD pipeline.

o #19 - Improve coverage workflow. Enhanced code coverage reporting and analysis
capabilities.

4.6.2 Methodology
This report was compiled by analyzing:

e 58 total merged pull requests across 7 repositories

e Pull request activity from April 1, 2025 through July 17, 2025

e Contributions focused on core library development, transport implementations, and specification
compliance

e Active development across specification, implementation, and infrastructure components

Note: Data collection period covers Q2 2025 and partial Q3 2025, representing a highly active development
phase with major version releases and significant feature implementations across the uProtocol ecosystem.

4.6.3 Conclusion

The Eclipse uProtocol project is a showcase for the growing of a successful little automotive open source
development community. Originally initiated by GM, the project gained several outside contributors from
different organization within its first year, who are working on extending the list of uProtocol supported
languages and transport protocols, and have made substantial and fundamental qualitative improvements to
the initial code base.

At the same time, uProtocol exemplifies the mindset challenges that exist in the established automotive
industry (compare section Challenges with envisioned Building Block allocation): uProtocol has lost its original
main user with GM pulling out of the project at the end of 2024 due to internal restructuring and shift of
organizational focus. The remaining uProtocol community is still steady and going comparatively strong, with
multiple active committers continuing the development of core aspects of the project. But the lack of active,
real-world product adoption makes the future of uProtocol uncertain at best, which would be a fatal end to
what has become one of the de-facto integration points for the Eclipse SDV technology landscape.
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https://github.com/eclipse-uprotocol/ci-cd/pull/21
https://github.com/eclipse-uprotocol/ci-cd/pull/20
https://github.com/eclipse-uprotocol/ci-cd/pull/19

