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Abstract

Although the AUTOSAR Classic Platform has significantly advanced vehicle software in terms of mod-
ularity, reusability, scalability, and cross-system integration—effectively shortening development
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cycles, improving software quality, and reducing costs—it now faces substantial challenges in the
era of software-defined vehicles, such as rapidly escalating software complexity, the need for fast-
paced functional iteration, and bottlenecks in development efficiency. Meanwhile, the Zephyr project,
launched in 2016, has emerged as one of the fastest-growing modern open-source embedded software
platforms, gaining prominence in the embedded domain due to its robust feature set, scalability, se-
curity, and highly modular architecture. This paper presents an in-depth analysis of Zephyr’s core ar-
chitecture and successful practices, and proposes a novel concept for a smart vehicle control operat-
ing system built upon the Zephyr RTOS that is compatible with AUTOSAR CP. We further discuss its
technical feasibility and key challenges, offering a new pathway toward the evolution of future auto-
motive control software platforms that are highly reliable, efficient, and intelligent.
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Figure 1. The fast growth of Zephyr contributors
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Figure 2. The composition of automotive software
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Figure 3. The architecture of Zephyr
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Figure 4. Percepio’s graphical tool base on Zephyr trace
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