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Abstract

Embedded systems serve as the neural endpoints of information technology. Since the introduction
of microprocessors in 1971, they have evolved over half a century through stages including hard-
ware-centric design, real-time operating system (RTOS) support, System-on-Chip (SoC) integration,
and edge Al applications. This paper systematizes the research status and development trends of
embedded system architectures. It reviews the international evolution from the Apollo Guidance
Computer to contemporary Al-driven heterogeneous platforms, and outlines China’s developmen-
tal trajectory—from technology introduction in the 1980s to recent indigenous innovations such as
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the HarmonyOS microkernel, RISC-V architecture, and edge intelligence. A comparative analysis is
conducted between China and other countries regarding technological origins, ecosystem maturity,
and innovation models. Finally, the paper prospects future trends—including heterogeneous com-
puting, modular microkernel design, edge intelligence, and distributed coordination—highlighting
the ongoing evolution of embedded architectures toward higher performance, security, scalability,
and intelligent collaboration.
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Figure 1. Apollo guidance computer
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Figure 3. L4ReC Embedded reconfigurable system
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Figure 4. Edge-computing-based industrial robot system architecture diagram
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Figure 5. ARM Cortex-M architecture
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Figure 6. ECIoT architecture
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