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Abstract:

Driven by the digital revolution, IP networks, as critical information infrastructure, are confronted with increasingly severe
cybersecurity threats. It delves into APT attack detection and security situational awareness within IP networks, emphasizing
breakthroughs in key technologies such as unknown attack monitoring, attack chain tracing and analysis, security orchestration
and automated response. A quantitative model for IP network security situational awareness is introduced, which is designed
to provide real-time, precise, and comprehensive perception of cyberspace security. By enhancing the efficiency of threat
identification and response, this model supports global collaborative protection of IP networks and aids in establishing a
robust, proactive defense system for advanced cybersecurity.
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