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Challenges of Automotive Middleware Standardization 

 

Standardizing automotive middleware, while beneficial for efficiency and interoperability, 
faces significant hurdles. Open-source initiatives are emerging as a crucial part of the 
solution, but they also introduce their own complexities. 

Challenges: 

1. Diversity & Complexity: Vehicles have highly varied domains (safety-critical ADAS, 
infotainment, powertrain) with different real-time, performance, and safety 
requirements. A single standard struggles to encompass this. 

2. Legacy Systems & IP: Extensive existing proprietary software/hardware makes 
backward compatibility and adopting new standards costly and complex. OEMs and 
Tier-1s also protect their existing IP. 

3. Pace of Innovation: Automotive technology evolves rapidly (autonomy, EVs, 
connectivity). Standardization is slow and consensus-driven, risking obsolescence 
before widespread adoption. 

4. Functional Safety & Cybersecurity: Integrating stringent safety (ISO 26262) and 
security (ISO/SAE 21434) requirements into generic standards and open-source 
code is exceptionally challenging. 

5. Differentiation: OEMs want unique features. Overly standardized middleware might 
lead to commoditization, hindering brand differentiation. 

6. Tooling & Ecosystem: New standards require developing and maturing a robust 
ecosystem of tools and support, which takes time and investment. 

Role of Open-Source Initiatives: 

Open-source initiatives are increasingly seen as a pathway to overcome some of these 
challenges and accelerate standardization: 

• Collaboration & Acceleration: Projects like Eclipse S-CORE (Safety Open Vehicle 
Core) and the Eclipse Software Defined Vehicle (SDV) Working Group foster pre-
competitive collaboration among OEMs, Tier-1s, and tech companies. They aim for a 
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"code-first" approach to accelerate development of non-differentiating core 
services (e.g., inter-process communication, orchestration). 

• Reduced Development Costs: Sharing common, non-differentiating middleware 
components minimizes redundant development efforts across the industry, freeing 
resources for unique, differentiating features. 

• Flexibility & Agility: Open source inherently promotes flexibility, allowing 
customization and adaptation to diverse vehicle needs. 

• Transparency & Quality: Open development processes enhance transparency, 
facilitate peer review, and can lead to higher code quality and robustness. 

• Ecosystem Building: Initiatives like Automotive Grade Linux (AGL) aim to create 
comprehensive open-source platforms, fostering a wider ecosystem of developers 
and applications. 

Summary: 

Standardization of automotive middleware is critical for the software-defined vehicle era, 
but it's hampered by the industry's inherent diversity, legacy systems, rapid innovation, and 
proprietary interests. Open-source initiatives, such as those under the Eclipse 
Foundation (e.g., S-CORE, SDV Working Group) and AGL, are actively pushing for 
standardization by enabling pre-competitive collaboration on common middleware 
components. While they offer benefits like reduced costs, increased agility, and enhanced 
quality, they still face challenges related to integrating functional safety, ensuring robust 
cybersecurity, and achieving broad industry consensus amidst diverse requirements and 
the fast pace of technological change. The future likely involves a hybrid model: leveraging 
open-source for foundational, non-differentiating middleware while allowing OEMs and 
suppliers to build differentiating features on top. 

 


