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Executive Summary  

 

The European automotive industry is undergoing a profound transformation. As vehicles become increasingly 

autonomous, electric, connected, and service-oriented, software has emerged as the key driver of innovation, 

safety, and value creation. In response, in 2023 the European Commission launched the European-driven 

Software Defined Vehicle (SDV) software platform initiative, as part of the broader Digital Vehicle initiative1, to 

strengthen Europe’s leadership in next-generation mobility. In August 2025, the European Commission opened 

applications for the European Connected and Autonomous Vehicle Alliance (ECAVA)2 to take the next step in 

providing strategic guidance and advice for technological developments and cooperation between automotive 

stakeholders in both European and global markets.  

The Digital Vehicle initiative aims to build a robust and collaborative ecosystem among European OEMs and 

suppliers and open-source initiatives, focusing on shared open-source software building blocks rather than 

proprietary solutions. This system-level approach supports EU goals for digital sovereignty, zero-emission mobility, 

and industrial competitiveness. Publicly funded projects focus on a common strategic imperative: working 

towards the integration of project results into automotive series development by 2030. It addresses growing 

global competition, particularly from East Asian and U.S. companies that benefit from a “digital native” business 

model, early adoption, state aid, and the ability to invest massively into software and technology. Without 

coordinated actions, Europe risks falling behind in one of its most strategic sectors. 

The European driven SDV platform initiative combines two complementary technical approaches: 

- Bottom-Up Integration: OEMs assemble tailored software stacks from foundational open-source 

software building blocks like communication protocols and security modules. 

- Top-Down Middleware Development: A standardized, automotive-grade middleware layer ensures safe, 

reliable communication between hardware and software applications. Reference SDV software stacks are 

built from the foundational open-source software, integrated and tested as platforms for specific 

automotive domains like automated driving, infotainment, body and chassis or powertrain. 

 

1 https://digital-strategy.ec.europa.eu/en/policies/digital-vehicle-ecosystem  

2 https://digital-strategy.ec.europa.eu/en/policies/vehicle-alliance 

https://digital-strategy.ec.europa.eu/en/policies/digital-vehicle-ecosystem
https://digital-strategy.ec.europa.eu/en/policies/vehicle-alliance
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The development unfolds in four layers: 

− Hardware/Software Abstraction: enabling flexible integration across platforms. 

− Middleware & API Framework: providing essential services and standardized interfaces. 

− Applications: domain specific, non-differentiating SW (outside SDV collaboration) 

− Automated DevOps Toolchain: streamlining development, testing, and updates (AI – powered). 

 

 

Figure 1: Overview of European Digital Vehicle Ecosystem 

Europe’s automotive sector is advancing toward this unified, modular software-defined vehicle (SDV) platform by 

leveraging open-source foundations and, member-state driven and pan-European collaboration. Legal and 

contractual barriers have been overcome, enabling OEMs and suppliers to co-develop non-differentiating 

software layers, significantly reducing costs and time to market. Key open-source initiatives—including ECLIPSE 

SDV, ECLIPSE-SDV S-CORE, COVESA, AUTOSAR, SOAFEE, Android Automotive Open source (AAOS), and Service-

Oriented Vehicle Diagnostics (SOVD) - bring process expertise and broaden the development community. 

This effort is uniquely focused on the automotive domain, aligning outputs from multiple EU-funded projects 

under one shared vision. The Chips Joint Undertaking ensures a scalable rollout across EU projects and national 

initiatives, while a streamlined contribution model feeds results into open-source repositories, promoting 

alignment, reducing redundancy, and accelerating adoption. Governance is reinforced through industry 

associations (VDA, PFA, ANFIA), open-source leaders, and the FEDERATE support action. The European Connected 
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and Autonomous Vehicle Alliance will build the next level of collaboration with broadened technology scope that 

ensures agility, strategic alignment, and legal clarity for cross-partner collaboration.  

A technology roadmap combines the results from EU-projects following the clear research and innovation 

roadmap and the results from open-source initiatives, and has broad support by European OEMs and suppliers.  

 

Figure 2: Overview of project timelines for intended collaboration until series production (SOP) 2030 

This report aims to set the stage toward accelerating and deepening European collaboration on connected and 

autonomous vehicles under ECAVA. It is a working document, intended to be hardened before the first ECAVA 

Steering Committee meeting. Future ECAVA roadmaps, such as on autonomous computing hardware and 

autonomous driving, may build upon the outputs of this paper. With decisive action, Europe can be at the 

forefront of digital vehicle innovation considering its solid manufacturing and engineering assets. 

To accelerate the adoption of Software-Defined Vehicles (SDVs) and ensure readiness for series production by 

2030 or earlier, the European Commission should continue its strategic dialogue with industry stakeholders and 

actively leverage the ECAVA initiative. This includes fostering an SDV ecosystem built around open-source building 

blocks and software stacks, with ECAVA Working Groups aligning their efforts to support these integration goals.  
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A critical enabler of this transition is the establishment of a dedicated software management body, which would 

serve to coordinate and strengthen the SDV ecosystem. The Commission can play a catalytic role by providing 

initial funding and facilitating collaboration among industry players, open-source communities, and associations 

within a virtual organizational framework.  

To further support innovation and agility, funding processes should be streamlined—reducing public-private 

partnership proposal writing and project execution timelines to six months, limiting participant numbers, focusing 

investments on tangible deliverables such as open-source software, and lowering entry barriers for startups and 

SMEs. These measures will help create a dynamic, inclusive, and results-driven environment for SDV development 

across Europe. 

Policymakers are encouraged to support the European driven open SDV software platform initiative through 

targeted investment, regulatory harmonization, and the establishment of robust public-private partnerships. With 

such strategic engagement, Europe can assert a leading role in shaping the future of mobility.  
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Framework for the collaboration 

Challenges in the automotive industry 

The development of a robust European Software-Defined Vehicle (SDV) ecosystem faces several critical challenges 

(see Figure 3) that must be addressed to ensure global competitiveness and technological sovereignty. At the core 

the SDV software stack—particularly operating systems and middleware—remains fragmented across OEMs.  The 

effort to integrate will stay high, turnaround times continue to be long, and standardization focused on an SDV 

ecosystem will not happen. 

 

Figure 3: Pain points of automotive industry in SDV development 

Toolchain inefficiencies further increase the challenges, with limited automation and cohesion along the 

development pipeline across suppliers —from specification to validation. Quality assurance processes, including 

ASPICE, safety, and security compliance, demand significant additional resources. 

Regulatory barriers also pose a major obstacle. Delays in type approval, fragmented cybersecurity regulations, 

restrictive data protection laws, and burdensome homologation procedures hinder innovation: 

− Regulatory Lag in Type Approval: European type approval law must be able to handle software speed. This 

is because the SDV and its ecosystem are defined by continuous and fast updates of applications and 
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functions – they are a decisive differentiating and quality feature for the SDV. A new approach to type 

approval is therefore needed that rebalances entrepreneurial freedom and security, considering approval-

relevant updates of software and hardware over the entire life cycle, establishing uniform and harmonized 

procedures, e.g. through digital vehicle files.  

− Fragmented Cybersecurity Regulation: The multitude of EU cyber legislation leads to a patchwork of 

regulations (e.g. NIS 2.0, UN R155, CRA, among others). Therefore, it is necessary to systematize and 

structure IT security law and reform computer criminal law to enable innovation.  

− Restrictive Data Protection Laws: We observe highly restrictive, unbalanced and innovation-inhibiting 

interpretations of the data protection supervisory authorities for the European General Data Protection 

Regulation (GDPR). Therefore, a comprehensive review and adaptation of the regulations is necessary, or its 

national implementation rules, incl. for the cross-sectoral, legally compliant exchange of vehicle-generated 

data.  

− AI Regulation: The current legal framework, in particular the reporting obligations of the ‘EU AI Act’, makes 

rapid vehicle development more difficult due to high additional costs. Therefore, we require facilitations for 

AI-supported vehicle-specific development systems, such as protected experimental spaces as well as 

regulatory relief in the Code of Practice. In particular, a focus should be to rapidly leverage the ready-to-use 

legal provisions of the AI Act to launch regulatory sandboxes for controlled experimentation and testing; 

and real-world-testing. 

− Homologation and safety certification does not currently support incremental SW updates: Homologation 

and safety certification should support incremental certification originating from software updates. 

There is an urgent need for regulatory frameworks that support incremental safety certification and agile 

development cycles. 

Europe’s technology leadership in automotive electronics and software is at risk due to cyclical and rather static 

innovation funding mechanisms, limited standardization influence, and continued dependency on non-European 

semiconductor supply chains. Compounding this is a growing shortage of skilled automotive software developers 

and a lack of expertise in building scalable digital ecosystems and business models capable of generating network 

effects. 

Addressing these pain points requires coordinated action across industry and government, with targeted 

investment in open-source collaboration, regulatory modernization, and workforce development to unlock the 

full potential of SDV innovation in Europe. 
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Roadmap for SOP ready SDV software platform by 2030 

To accelerate the development of a competitive and sovereign SDV ecosystem in Europe, a coordinated focus on 

key technology building blocks is essential. Five key priorities have emerged as critical enablers for industry-wide 

transformation (see Figure 4). 

 

Figure 4: Roadmap and key priorities 

1.  Market adoption of SDV SW Stacks using SW Building Blocks developed collaboratively in the non-competitive 

areas of the stack, European OEMs and SDV consortia must be empowered to adopt standardized software 

stacks for series production. This includes expanding integration efforts across commercial vehicles and other 

domains, supported by professional software management and strategic funding. Collaboration with open-

source communities will be vital to foster a vibrant and scalable SDV ecosystem. 

2.  In-vehicle AI frameworks to harness the full potential of artificial intelligence in vehicles, Europe must invest 

in frameworks that abstract hardware dependencies—particularly across AI accelerators like NPUs and GPUs. 

Seamless integration and independence of vendor technologies will enable more agile and efficient AI model 

development and deployment. 

3. State-of-the-Art SDV Development Toolchains: A modern, automated, and AI-assisted SDV development 

environment (tool chain and process) is foundational for SDV innovation. These tool chains must support 

integrated verification and validation (V&V) for SDV electronic control units, while supporting certification 

requirements. Open-source-based tools, continuous integration/continuous deployment (CI/CD) platforms, 
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and telemetry-driven feedback loops will be essential to build trust and accelerate development. A shared 

toolset with agreed interfaces between tools across OEMs, Tier 1 suppliers, and module developers - 

leveraging existing expertise - will further streamline the process. 

4.  SDV ecosystem extension with domain-specific frameworks. In addition to common Operating 

System/Middleware building blocks, there are significant domain-specific non-differentiating software 

components that enable abstraction and reuse of application functions. This includes cockpit systems, 

advanced driver assistance systems (ADAS) and autonomous driving (AD), body and chassis automation as well 

as AD sensor APIs, and connectivity modules such as telematics control units (TCUs) for communication to the 

cloud. 

5.  AI infrastructure for the European automotive sector must establish a common infrastructure for automotive-

grade AI development. This includes shared tooling, source code, and datasets to train models for robust 

verification and validation (V&V) scenarios. A culture of collaboration around data and model sharing will be 

critical to ensure safety, scalability, and innovation. The European Automotive industry has a big advantage 

based on its experience of bringing vehicles to the market successfully. Using data and source-code out of this 

expertise to train AI systems helps capitalize and transform this expertise into an AI-driven future. This requires 

new collaboration and IP models leading to partially collaboratively trained AI models using shared source code 

and other development work products. Additionally OEMs and tiers may specialize AI models with protected 

company specific data on company level too. 

OEMs are designing AI accelerators into their next-generation vehicle architectures and want to avoid silicon 

vendor specific AI frameworks. It is important to extend existing vendor agnostic AI frameworks to support the 

new AI accelerators. 

These priorities represent high-impact areas where public-private collaboration can catalyze progress. By 

investing in these foundational technologies, Europe can secure its leadership in next-generation mobility and 

digital automotive innovation. 
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Collaboration in the European SDV ecosystem 

Status of the SDV ecosystem 

Europe’s Software-Defined Vehicle (SDV) community stands at the forefront of the global shift toward software-

driven mobility, underpinned by a robust and evolving ecosystem that fuses industrial expertise, academic 

excellence, and open-source collaboration. Coordinated R&D initiatives—strategically aligned with open-source 

frameworks—have laid the groundwork for scalable innovation and cross-sector synergy. To fully capitalize on 

this momentum, stakeholders must now focus on deepening collaboration, validating the modular architecture(s), 

and securing long-term contributor engagement. Crucially, sustained OEM buy-in is essential to ensure that open-

source outputs are not only adopted but embedded into series production (SOP). Achieving these goals demands 

substantial additional investment, both public and private, to reinforce Europe’s leadership and unlock the full 

potential of SDV technologies.  

 

Key Strategic Approach 

• Open-Source Foundation: Legal and contractual barriers for automotive OEMs and tiers in a collaboration 

in the non-differentiating layers of SDV SW stacks have been overcome by embracing open-source 

software. This shared technical base reduces development costs and accelerates commercialization—like 

how chassis designs were once shared across brands. Open-source initiatives (foremost ECLIPSE SDV, but 

also COVESA, AUTOSAR, AAOS and SOAFEE) bring in their open-source process knowhow and their SDV 

projects, which extends the development community significantly. 

• Pan-European Collaboration: OEMs, suppliers, and universities across Europe have a long history of 

working together. This trusted network now forms the backbone of SDV innovation. Open-source initiatives 

and funded collaborative project consortia at Member-State and European level are working towards a 

common vision for a modular SDV SW platform building blocks with automotive grade quality, underpinned 

by this technology roadmap. On a Member-state level, a strong alignment with Member State-funded 

initiatives, such as SofDCar, Autotech.Agil, and Ökosystem Mobilität 4.0, amongst others, should be re-

inforced. On the European level, The Chips Joint Undertaking and EU automotive R&I partnerships (CCAM, 

2ZERO) support scaling and alignment of national SDV projects across Europe. Coordination efforts from 

DG-CNECT, FEDERATE and automotive industry associations help to align funded with open-source projects 

for example in ECLIPSE-SDV, COVESA, AAOS. 
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• Unified Automotive Focus: Unlike other EU-funded projects that span multiple industries, SDV efforts are 

rooted in a single domain: automotive. Open-source results and results from multiple EU projects are 

combined towards the common goal. This creates a common language and accelerates progress.  

• Scalable Project Structure:  To advance this effort, the European Commission announced applications to 

open in August 2025 for the European Connected and Autonomous Vehicle Alliance ECAVA to guide 

technological development and foster collaboration among automotive stakeholders. ECAVA focuses on 

EU-led initiatives in SDVs, computing hardware, automotive electronics, AI models, and autonomous 

driving, accelerating existing industry partnerships at the European level. 

• Efficient Contribution Model: Results from EU-funded projects are fed into open-source repositories. 

Orchestration and proven OSS-processes avoid duplication and maximizing reuse in future production 

programs. 

• Governance and Ecosystem Building: The close cooperation of the industry supported by their associations 

VDA, PFA and ANFIA, the open sources initiatives as ECLIPSE-SDV and COVESA and a coordination and 

support action FEDERATE which helps to coordinate and support strategic alignment created an ecosystem 

combining industry focus, agility, speed and provides a legal framework for efficient cross-partner 

collaboration in smaller and larger projects.  

Accelerating Europe’s Leadership in Software-Defined Vehicles 

Europe has reached a promising starting point in the evolution of mobility. The European driven SDV SW platform 

initiative as part of the European Digital vehicle initiative - launched and strongly supported by the European 

Commission (under the lead of DG CNECT) - has laid the foundation for a new era of automotive innovation. It 

follows a vision and roadmap document3 agreed by the industry in a manifesto4 indicating the collaboration and 

signed by the relevant industry associations and companies.  

 

3 https://federate-sdv.eu/wp-content/uploads/2024/04/2024-04-12-SDVoF-Vision-document-ver017-final.pdf  

4 https://federate-sdv.eu/declaration-of-european-automotive-manufacturers-and-suppliers-manifesto/  

https://federate-sdv.eu/wp-content/uploads/2024/04/2024-04-12-SDVoF-Vision-document-ver017-final.pdf
https://federate-sdv.eu/declaration-of-european-automotive-manufacturers-and-suppliers-manifesto/
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A Memorandum of understanding (MoU)5 signed by key European manufacturers and suppliers announcing to 

actively participate in development work to create the European driven open SDV SW platform mark a next step 

in the ecosystem building. Several more companies are in the process to sign the MoU too. 

This combined approach is not merely a technical achievement; it represents a strategic blueprint for how Europe 

can lead in the global race toward intelligent, connected, and sustainable mobility. 

Yet the pace of technological change in the SDV market is accelerating rapidly. To maintain momentum, we 

welcome the next critical step: The European Commission launched the European Connected and Autonomous 

Vehicle Alliance (ECAVA) to take the next step in providing strategic guidance and advice for technological 

developments and cooperation between automotive stakeholders in both European and global markets.  ECAVA’s 

activities will be focusing initially on near-term EU-driven collaborations in software defined vehicles (SDV), 

hardware computing architectures and automotive electronics, AI models, and the development, piloting and 

testing of autonomous driving. ECAVA will thus shape EU cooperations in all these areas, building on and 

accelerating any existing industry collaborations on Software-Defined Vehicles, Autonomous Hardware and 

Autonomous Driving at the EU-level. In addition, in the long term ECAVA will offer strategic guidance for the 

Strategic Research and Innovation Agenda (SRIA) for the next MFF (2028-2034) which will be developed under 

the MoU in preparation by Commissioner Zaharieva and the Horizon Europe automotive partnerships 

Driving Efficiency and Collaboration in Europe’s SDV Software Ecosystem 

Thanks to this leadership this initiative enabled diverse industry stakeholders to work together in open-source 

communities and collaborative funded EU-projects, co-developing non-differentiating software building blocks at 

unprecedented speed. The EU projects follow the roadmap depicted in Figure 5. 

Without this coordinated push, such rapid and cross-sector collaboration would not have been feasible. EU-

funded projects - including HAL4SDV and SHIFT2SDV—have aligned with the Eclipse S-CORE project, which serves 

as first reference integration project for SDV software stacks. Other integration projects are following, where 

building blocks of the SW platform will be integrated. 

As one of the pains in SDV development are the high integration efforts, the Eclipse S-CORE project introduces a 

streamlined, structured process that simplifies the integration of modular software building blocks. By adopting 

the widely recognized open-source principle of “Documentation as Code,” the initiative ensures that all work 

 

5  https://www.vda.de/dam/jcr:50e82fa0-dd27-4db5-834f-80032c57b1b3/MoU%20Automotive%20Grade%20Open-

Source%20Software%20Ecosystem%20signed.pdf  

https://www.vda.de/dam/jcr:50e82fa0-dd27-4db5-834f-80032c57b1b3/MoU%20Automotive%20Grade%20Open-Source%20Software%20Ecosystem%20signed.pdf
https://www.vda.de/dam/jcr:50e82fa0-dd27-4db5-834f-80032c57b1b3/MoU%20Automotive%20Grade%20Open-Source%20Software%20Ecosystem%20signed.pdf
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products are machine-readable, transparent, and easily reusable—boosting development speed and cross-project 

compatibility. Other OSS initiatives are also working on this issue. 

Industry stakeholders have shaped a Technology Roadmap, outlining the development of modular software 

building blocks in different collaborating projects in open-source initiatives and public funded EU-projects and 

their integration into reference SDV stacks. A modular approach is essential to meet diverse market needs across 

SDV domains—from automated driving to infotainment and beyond. 

To maintain speed and focus, the first integration project is being built around the S-CORE project within ECLIPSE-

SDV program, targeting applications in automated driving. Key contributors include the active EU-funded 

collaborative projects, which are accelerating early implementation and integration going on in S-CORE as the first 

SDV integration project. 

This SDV technology roadmap is not static - it will be continuously updated and expanded with new building 

blocks and reference integration projects. It reflects a dynamic, coordinated effort to ensure Europe remains at 

the forefront of automotive software innovation. 

 

Figure 5: Roadmap of EU driven Digital Vehicle ecosystem 

As indicated in the Digital Vehicle Ecosystem, a strong link to ongoing Hardware initiatives is sought-after. The 

development of more powerful centralised processors exploiting key trends in the semiconductor industry such 

as chiplets, advanced packaging and cutting-edge chip nodes are key elements for realising automotive AI chips. 

This will enable modularity and customisation while maintaining high performance and safety. Developments on 

SDV stack are targeted to be hardware-agnostic, hardware agnostic – maintaining flexibility for the exchange of 
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components due to the risk of trade restrictions - while allowing for the integration of emerging European 

processors. 

Further, the development of a European testing infrastructure is essential for supporting the development of the 

above architectural elements. The SDV ecosystem envisages a collaborative environment for SDV and AI 

engineering and as a testbed for innovation in application layers, including autonomous driving.  It should be 

based on a agile and modular approach to accelerate standardization and their deployment in vehicles.  

Collaboration models 

The Technology Roadmap outlines five modes of collaboration between open-source projects and public 

funded partner projects: 

- Requirement Alignment: EU projects gather and align feature requirements with OSS-project leadership. 

- Joint Development: Project partners actively participate in feature development and management. 

- Feature Creation: New building blocks are developed within an OSS integration project using its 

standardized process. 

- External Contribution: Building blocks created in other open-source environments (e.g. Eclipse SDV, 

COVESA) are integrated and tested for compatibility with the OSS integration project. 

- Integration Protocols: A formal procedure ensures that all contributions meet quality and architectural 

standards. 

Biannual “SDV Convergence Conferences” with participation from all key stakeholders from industry, OSS projects 

and EU-projects work on the alignment of the different activities towards a common modular SDV SW platform. 

In October 2025 the 2nd SDV Convergence Conference will take place in Brussels. Guidelines for a modular 

architecture were created, which will be aligned in the upcoming SDV Convergence Conference (see appendix b 

at the end of the document). 

As Europe’s first SDV integration project, S-CORE fulfils three strategic roles: 

- SDV Development Process Innovation: It extends open-source development models to support rapid 

and certifiable safety compliance. 

- Core Components Development: It builds foundational software components for ADAS and automated 

driving, leveraging also proven code from existing OEM deployments donated to open-source initiatives. 

- SW Stack Integration: It assembles and validates a complete reference software stack, ensuring 

functional integrity and architectural alignment. The roadmap is using this S-CORE timeline as base. 
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This collaborative framework marks a new level of efficiency in European automotive R&D. It enables faster 

innovation, reduces duplication, and strengthens Europe’s position in the global race for software-defined 

mobility.  

European driven SDV platform initiative: Strategic Contributions to Open-Source Ecosystems 

As part of Europe’s commitment to accelerating innovation in Software-Defined Vehicles (SDVs), the HAL4SDV 

and Shift2SDV projects are spearheading coordinated contributions to key open-source platforms. These efforts 

reflect a broader strategy to strengthen Europe’s digital sovereignty and industrial competitiveness through 

collaborative software development.  

An additional EU-project (as envisioned in the SDV vision and roadmap document) is in the proposal state to add 

the creation of an AI assisted SW development ecosystem with interfaces between tools. It will focus on two 

innovations: (1) Automate integration of building blocks from different development centres using different tools, 

(2) Extend AI assisted development automation to the complete DevOps lifecycle. 

Strategic Alignment with Open-Source Communities 

This technology roadmap aligns the EU-projects with the development projects in the Eclipse-SDV ecosystem, 

particularly the S-CORE project, as well as with COVESA, digital.auto, and other leading platforms as AAOS in 

future. This alignment is enabled by a strong collaboration between the projects, as many EU project partners are 

active contributors in the open-source communities too. Developers are co-creating components in both EU-

funded and Open-source unfunded initiatives, ensuring no duplication of funding while maximizing impact. Many 

resulting innovations are donated to open-source foundations, reinforcing transparency and accessibility. It is 

also possible that open-source building blocks from collaborative or open-source projects can have a functional 

basic open-source version and a more advanced non-OSS version to allow business for contributing companies.  

S-CORE release overview 

The ECLIPSE-SDV project S-CORE concentrates on the completion of a reference SW core stack for the use in 

Automated driving applications. The project started in late 2024 and will reach the first milestone end of 2025. 

The details of the roadmap and architecture of S-CORE SDV SW reference stack are shown in Figure 6. It contains 

two major release milestones relevant for the alignment with the EU-project activities. In future this milestone 

list will be expanded. 
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End of 2025: v0.5 certifiable MVP of a reference core-stack for automated driving applications:  

- all selected components (C++) are currently being used in series projects and are being modified to 

match the S-CORE architecture, processes and tools 

- V0.5 shall be integrable into a HPC platform 

End of 2026: v1.0 complete SW stack:  

- Many components (C++) are currently being used in series projects and are being modified to match the 

S-CORE architecture, processes and tools 

- development start of AD platform  

 

 
Figure 6: S-CORE 1.0 overview 

Technology Roadmap for integration of building blocks (BB) from EU projects  

The roadmap outlines a structured integration strategy built on the modular building blocks and diverse 

collaboration models described on page 17 and as detailed in the accompanying table.  

These integration steps align with the S-CORE roadmap, which guides the evolution of an unified software 

architecture. In version 0.5, most of the C++ components are based on software already deployed in series 
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production and are adapted to conform with S-CORE’s architecture, processes, and tooling. The transition to 

version 1.0 is currently underway, with a strong emphasis on leveraging a proven code base to ensure reliability 

and scalability. Strategic discussions with HAL4SDV and Shift2SDV are ongoing to shape contributions to S-CORE 

v1.0 and future iterations, reinforcing a shared commitment to open collaboration and industry-wide alignment.  

 

Figure 7: SW Technology integration roadmap of the European driven SDV SW platform initiative 

The alignment with other OSS projects is underway and will be added in future releases of this document. The 

integration of building blocks from the EU projects follows the process defined in the OSS integration projects (as 

S-CORE) to ensure fast integration while achieving high SW quality. Therefor the roadmap in Figure 7 remains 

indicative - subject to the rigorous quality gates of the OSS process. But it outlines a clear trajectory for integrating 

EU project outcomes into the broader SDV software landscape. 

Eclipse-SDV plans to take over results on a common architecture of the SDV SW platform from the EU-project 

HAL4SDV and create a new Eclipse-SDV specification project. This architecture is already well aligned with the 

Eclipse S-CORE architecture. The new workgroup will continue to abstract the current architecture and enable an 

interoperable set up.  
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Key Building Blocks & Planned Contributions from EU-projects to OSS initiatives 

The following table describes the building blocks from the EU-projects, which are planned for integration into the 

first SDV SW integration project S-CORE as well as other open-source integration projects. The table contains 

information about the scope (feature) of the building blocks, the collaboration type and the milestone for the 

integration. 

Table 1: Building blocks from EU-Projects planned for integration in Eclipse S-CORE 

Building Block from 
EU-project 

Target focus 
Area in OSS 
initiative  

Intended contribution (OSS) Project 

Status 
(idea, in 
alignment, 
aligned, 
confirmed) 

intentions 
for first 
contributi
ons  

Type of 
collaboration 

A1 Sensor API  VSS sensor specifications  COVESA in alignment 2026 Joint dev. 

B1 Motion APIs  

 Additional actuator signals COVESA in alignment Q4 2025 Req.alignment 

Chassis function 
standardization 

Tool to the Eclipse Automotive API 
framework repository, integrating it 
into the Eclipse S-CORE ecosystem 

Eclipse S-CORE in alignment 
Q4 2025 
first MVP 

New feature 

C1 Plug & Charge 

Platform API 
Enhanced standards for Secure 
charging communication  

Eclipse S-CORE in alignment Q4 2026 
Joint dev. & 
potentialy New 
feature 

 
Discussion about collaboration 
towards OSS projects 

HAL4SDV in alignment   

D1 Multimedia API  Integration of driver monitoring and 
communication stacks  

Automotive 
Grade Linux 

idea Q2 2026 New feature 

E1 In-Vehicle 
Communication 
Middleware 

GenAI test 
environments 

GenAI-empowered integration of 
simulated and testbench 
environments for evaluating open 
SDV stacks 

Eclipse S-CORE in alignment Q1 2026 New feature 

 
Runtime configuration mechanisms 
for TSN-based vehicle networks 

TSNConf idea   

E2 V2X Communication 
Middleware 

 define a common data model for 
vehicle signals  

COVESA idea  New feature 

Communication 
requirements for a generic V2X 
interface 

Eclipse S-CORE in alignment Q4 2026  
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F1 Intrusion Detection,  
F2 Anomaly Detection, 
F3 Security and Safety 
API 

System Services  Feature proposals for Eclipse S-CORE Eclipse S-CORE in alignment  New feature 

G1 Digital Twin 

 
Extend communication middleware 
with a simulation binding for Digital 
Twin use cases 

Eclipse S-CORE in alignment 2026 Joint dev. 

 
extending configuration module to 
import parameters and variant sets 

Eclipse S-CORE in alignment 2026 Joint dev. 

 
integration of the formal modeling 
toolchain Dezyne into S-CORE’s 
Bazel-based build and test workflow 

Eclipse S-CORE in alignment 2026 New feature 

H1 SOVD 
Remote 
diagnostics & 
OTA 

focusing on implementations around 
the SOVD Gateway, Server, Client, 
Classic UDS adapter, and OTA 
updates 

Eclipse Open 
SOVD 

aligned Q4 2025 Joint Dev. 

I1 Microservice 
Management  

 

extension of the embedded 
workload container orchestrator to 
support a new runtime and event 
handling  

Eclipse Ankaios idea Q4 2025 Joint Dev. 

I2 SDK: Library & 
Variant Management 

 
tooling to provide developers with 
effective access to vehicle APIs and 
manage API libraries 

Eclipse S-CORE idea 2027 New tool 

 
tooling to check application code for 
correct API usage and vehicle 
compatibility 

Eclipse S-CORE idea 2027 New tool 

J1 SDK: Data-Centric 
Access 

 
VSS support for SystemState and VSS 
extensions for Fleet Management 
System (FMS) 

HAL4SDV  Q4 2026 Joint Dev. 

Managed DDS  from 
UNIcar.Agil project 

Communication 
additional gateway in 
communication 

  tbd New feature 

 

Contributions to other projects such as Everest, KUKSA.val, Eclipse Hono, Eclipse Mosquitto, Eclipse Zenoh, and 

Eclipse Ankaios are currently under evaluation. 

Annexes 

a. Consulted Organisations 

Between July-September 2025, participants from the following organisations / Projets were consulted and 

actively contributed to the development of this document: 
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Table 2: Consulted organisations 

OEMs Suppliers Technology 

& Tool 

Providers 

RTOs Projects Associations 

/Foundations  

Public 

Sector 

AB Volvo Bosch / 

ETAS 

Accenture UniDAS COVESA Android 

Automotive Open 

Source 

European 

Commission 

– DG CNECT 

BMW Group Brembo AVL List RWTH-

Aachen 

Eclipse S-

CORE 

Eclipse Foundation  

Cariad Continental OPMobility TU-

Darmstadt 

Eclipse 

SOVD 

INSIDE  

CORETURA FORVIA Rimac UniBw 

München 

FEDERATE PFA – Plateforme 

Automobile 

 

Daimler Truck 

AG 

ZF TTTech 

Auto 

 HAL4SDV VDA – Verband Der 

Automobilindustrie 

 

Mercedes-Benz 

Group 

 Vector  Shift2SDV   

Renault/Ampere       

TRATON       

 

b. Guidelines for Modular Software Architecture 

To ensure Europe’s leadership in Software-Defined Vehicles (SDVs), the automotive industry must adopt a 

modular software architecture that fosters scalability, interoperability, and sustainable innovation. This 

architecture should be built on a foundation of open-source collaboration and robust engineering principles, 

enabling faster development cycles and cross-industry alignment. The SW platform architecture shall follow the 

principles depicted in Figure 8 and described below. 
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Figure 8: Guidelines for modular SW architecture 

At the core of this approach is a flexible, microservices-based architecture that supports brand-specific 

applications while allowing for continuous technological evolution. Modularity must be driven by principles such 

as single responsibility, encapsulation, loose coupling, and reusability—ensuring that software components can 

be easily replaced or upgraded without disrupting the system. 

Standardized interfaces, including RESTful APIs and semantic versioning, are essential to maintain backward 

compatibility and enable seamless integration across platforms. Interoperability must be prioritized through 

language- and protocol-agnostic interfaces, supported by semantic interoperability frameworks. 

Configurability is another key pillar, with parameterized layers and modern build systems like CMake, Bazel, and 

Meson enabling tailored deployments. Scalability should be achieved through containerization technologies (e.g., 

Docker, OCI) and continuous integration/deployment (CI/CD) pipelines that support agile development. 

Effective data management requires decentralized storage, clear data ownership, and robust access controls. 

Communication layers such as DDS, MQTT, and Kafka must facilitate upstream and downstream collaboration 

across stakeholders. 

Rigorous testing and validation—spanning unit, component, integration, and system levels—are non-negotiable 

for safety and reliability. Quality assurance must be guided by transparent roadmaps, external patterns, and 

feature flag mechanisms to ensure accountability and traceability. 
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Security and safety must be embedded from the ground up, with role-based access controls, API restrictions, and 

dedicated architecture for both domains. Comprehensive documentation—including API references, design 

documents, tutorials, and sample code—will support developer adoption and reduce onboarding time. 

Community engagement and support structures are vital to sustaining momentum. This includes user and 

architecture guides, service-level agreements (SLAs), and responsive support channels. Compliance with data 

privacy regulations such as GDPR, and the use of secure protocols like TLS, must be rigorously upheld. 

Finally, fostering an active open-source community through issue tracking, telemetry, forums, and predictable 

release cadences will be key to driving innovation and maintaining trust. 

By aligning on these guidelines, Europe can build a resilient and future-proof SDV software foundation—one that 

empowers OEMs, suppliers, and developers to collaborate at scale and compete globally. 

  



2025 Technology Roadmap of the  European-driven Open SDV SW Platform Initiative 

 

 

 

 

  

       

September 8, 2025      |        2025-SDV-TECHNOLOGYROADMAP-WHITEPAPER-VER 1.0-FINAL.DOCX      |        26 / 36 

c. Manifesto on Collaboration in a European Software-defined Vehicle of the Future Ecosystem 
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d. Memorandum of Understanding on Automotive Grade Open-Source Software Ecosystem 
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e. Glossary of Terms 

Acronym Description 

2Zero EU-Partnership - Towards Zero-Emission Mobility  

AAOS Android Automotive Open Source 

AD Autonomous Driving 

ADAS Advanced Driver Assistance Systems 

APIs Application Programming Interface 

Autosar Automtive Open System Architecture 

BBs Software Building Blocks 

CCAM EU Partnership – Connected Cooperative and Automated Mobility 

Chips JU Chips Joint Undertaking 

CI/CD Continuous integration/continuous deployment 

COVESA Connected Vehicle Systems Alliance 

CRA Cyber Resilience Act 

DG CNECT European Commission, Directorate-General for Communications Networks, Content 

and Technology 

ECU Electronic Control Unit 

FEDERATE Software defined vehicle support and coordination project 

GDPR General Data Protection Regulation 

GPU Graphics Processing Unit 

HAL4SDV EU co-funded project on a Hardware Abstraction Layer for a European SDV 

MVP Minimum Viable Product 

MW Middleware 

https://www.2zeroemission.eu/who-we-are/2zero/
https://developers.google.com/cars/design/automotive-os
https://www.autosar.org/
https://www.ccam.eu/
https://covesa.global/
https://federate-sdv.eu/
https://www.hal4sdv.eu/
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NIS 2.0 European Union Directive on Cybersecurity 

NPU Neural Processing Unit 

OEM Original Equipment Manufacturer 

OS Operating System 

SDV Software-Defined Vehicle 

SLA Service-Level Agreements 

S-CORE Safe Open Vehicle Core 

Shift2SDV EU-co funded project on common software development framework 

SOAFEE Safe Open Architecture for Embedded Edge 

SOP Start of Production 

SOVD Service-Oriented Vehicle Diagnostics 

SW Software 

TCUs Telematics Control Units 

UNR 155 UN Regulation on Cybersecurity 

V&V verification and validation 

 

https://eclipse-score.github.io/
https://cordis.europa.eu/project/id/101194245
https://www.soafee.io/
https://automotive.softing.com/standards/programming-interfaces/sovd-service-oriented-vehicle-diagnostics.html#:~:text=Diagnostic%20Standard%20for%20Software%2DDefined,diagnostic%20application%20in%20the%20vehicle.

