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Scientific board of FEDERATE
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o Tasks and responsibilities
o Continuous analysis of relevant technology trends and other upcoming middleware on 

the market. This information is essential in the alignment process of the backlog for the 
building blocks and even more important in the creation of the vision paper for the SDV 
platform.

o They play also an essential role in the evaluation of the achieved results in the main 
projects and give advice how to further improve the building blocks.

o Members
o Prof. Daniel Watzenig (TU Graz & Virtual Vehicle Research Institute in Austria), Prof. Lutz 

Eckstein (RWTH Aachen in Germany), Prof. Tero Päivärinta and Prof. Ella Peltonen 
(University Oulu in Finland), Prof. Alois Knoll (TU Munich in Germany), Prof. Peter 
Janevik (RISE / ASTAZERO in Sweden), Prof. Alexander Viehl from FZI (FZI 
Forschungszentrum Informatik)
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SDV roadmaps and 
ecosystems
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SDV roadmap
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Jan Becker et al., Apex.AI, 2024
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SDV roadmap
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IDTechEx, 2024
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SDV ecosystem
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Rinat Asmus, Linkedin, 2024
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Li Auto
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Li Auto - HaloOS
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https://www.lixiang.com/en/tech/haloos#lian, 2025

o Open-sourcing of their vehicle operating system, becoming the world’s first 
automaker to open-source its automotive OS.

o Aim to empower every automaker and supplier to save tens to hundreds of 
millions in annual OS licensing fees.

o Enabling Chinese innovation to benefit the global community.
o HaloOS repository: https://gitee.com/haloos

https://gitee.com/haloos
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Advantages (yet to be proved)
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https://www.lixiang.com/en/tech/haloos#lian, 2025

o Enhanced performance and efficiency:
o Claims to optimize performance, reduce latency, and improve stability compared to 

e.g., AUTOSAR systems.
o It claims to reduce perception-decision-execution time, double response speed, and 

improve stability fivefold.
o Cost reduction

o Halo OS aims to lower material costs by integrating AI computing power sharing and 
optimizing hardware resource allocation, potentially saving billions annually.

o Security:
o It includes built-in security features like data encryption, system integrity checks, and 

permission management, allowing for wider scrutiny in the open-source model.
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Advantages (yet to be proved)
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https://www.lixiang.com/en/tech/haloos#lian, 2025

o Adaptability and flexibility:
o The OS is designed to be adaptable to various automotive-grade chip architectures, 

including Infineon TriCore, Renesas RH850, and RISC-V.
o Ecosystem development

o Li Auto's open-source approach aims to attract third-party developers, accelerate 
adoption of advanced features, and foster a collaborative ecosystem.
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Disadvantages (yet to be proved)
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https://www.lixiang.com/en/tech/haloos#lian, 2025

o Dependence on open-source community
o Rapid innovation through open-source requires widespread adoption by the automotive 

industry and a strong community of developers to contribute.
o Initial cost overruns

o Initial development and implementation costs could be high, particularly for other 
adopters.

o Complexity and learning curve
o The open-source nature of Halo OS might present a learning curve for developers who 

are not familiar with its architecture and components.
o Potential for fragmentation

o If not widely adopted, it could lead to issues with compatibility and interoperability.
o Competition 

o Halo OS will need to prove its value and attract widespread adoption to compete 
effectively.
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Architecture
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https://www.lixiang.com/en/tech/haloos#lian, 2025



14

High-level explanation
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E. Metzker, 2025
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High-level explanation
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Youtube, 2025



16

woven by toyota
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Main challenges as of 2025 (woven by toyota)
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Kudos to T. Kuehbeck (Chief Architect) and J.-F. Campeau (Vice President)

o Lack of transparency in SW / HW supply chain management
o Configuration and variant management à CI/CD/CT is needed
o Platform and runtime management including deployment
o The need for standardization across the in-vehicle SW stack
o Maturity models of platforms, AI, etc.
o Open-source project ongoing
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Limited transparency across SW/HW supply chain management
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woven by toyota, 2025

“OEM not in control of its product design”
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Issue in the vertical integration
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woven by toyota, 2025

Blackbox 

Of Systems in System
Own SW Tools and SW CI / CD
Own verification & validation
Own supply chain
Own OS / middleware
Own ICD

No ICD currently 
being enforced by 
the OEM

No SIL integration 
tests feasible across 
entire product
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Vehicle deployment and runtime management
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woven by toyota, 2025

Monolithic implementations in the 
middleware are heavy and hinder 
easy integration.

Missing application interfaces 
hinder deep - vertical system 
integration (No ICD).

No Single OS solution and no single 
Runtime configuration suffices 
requirements across domains

No common standardization for 
interoperability, virtualization & 
deployment
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Digitalization and standardization needed to be faster on the market
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woven by toyota, 2025

System architecture 
across entire product 
including supply chain 
is needed
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How standards multiple…
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Key takeaways
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Exploring the transition to SDV
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Surveying the road: Exploring the transition to SDV in the automotive industry, Deloitte, 2025
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Exploring the transition to SDV
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Surveying the road: Exploring the transition to SDV in the automotive industry, Deloitte, 2025



26

D. WatzenigFEDERATE | 2025

DevOps and DataOps leads to MLOps
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Takeaways
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o Specification & implementation & CI/CD/CT pipeline
o Tools are the key
o Maturity models (platform, AI…)
o HW/SW supply chain management and ecosystem

o SW development is different
o Small SW teams (6-8 members)
o “Green field”: only a few 100 SW developers are sufficient (Rivian, Tesla, 

China…)
o SW manager are missing in Europe
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