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Abstract

With the continuous advancement of information technology, computer networks have become critical infrastructure supporting modern
societal operations. In higher education and vocational training systems, the demand for practical teaching through online courses
continues to grow. However, traditional experimental models struggle to meet educational needs due to constraints such as equipment
costs, complex laboratory environments, and resource allocation challenges. Experimental simulation systems, leveraging virtualization
and software-defined technologies, provide flexible and efficient teaching solutions by creating configurable and repeatable network
environments. This study explores the design philosophy and implementation methods of computer network experimental simulation
systems, analyzes system architecture, key technologies, and functional modules, while evaluating their practical effectiveness in
teaching applications. Research findings demonstrate that simulation systems significantly enhance experimental teaching quality,
optimize resource utilization efficiency, and offer robust support for cultivating network technology professionals.
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