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Abstract

With the rapid development of industrial automation and smart manufacturing,the real-time performance and reliability of automation
control systems have become key factors in ensuring normal system operation and improving production efficiency.Real-time
performance requires the system to complete data acquisition and processing within specified timeframes,while reliability ensures
long-term operational stability and fault tolerance.This paper analyzes the key technologies related to real-time performance and
reliability in automation control systems,exploring the interrelationship between the two and optimization strategies. Through research
on real-time operating systems,redundancy design,fault-tolerant technologies,and data transmission optimization,effective methods
for enhancing system real-time performance and reliability are proposed.Additionally,the paper discusses prospects for intelligent
control algorithms and technical challenges in the context of Industry 4.0.The optimization and development of these technical
approaches can significantly improve the overall performance of automation control systems,providing theoretical support and
technical guidance for future industrial automation applications.
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