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Abstract

Embedded systems are extensively utilized in industrial control, smart manufacturing, automotive electronics, loT, and defense
equipment. The performance of their core—embedded software—directly impacts system real-time performance, reliability, and
energy efficiency. With increasing device complexity and computational demands, software performance optimization has become
a critical design consideration. This paper analyzes performance bottlenecks and focuses on key technologies including architecture
optimization, scheduling mechanism improvements, memory management enhancement, parallel processing, and compilation
optimization. Experimental validation on typical platforms demonstrates that multi-level optimization strategies significantly
improve execution efficiency, reduce energy consumption, and enhance system stability. The study identifies software-hardware
co-optimization, intelligent scheduling, and adaptive resource management as primary directions for future embedded software
performance enhancement, providing theoretical foundations and technical support for the efficient and sustainable development of
intelligent embedded systems.
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