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Abstract: This research focuses on penetration i8gling methodologies within the Cybersecurity Classified Protection 2.0 ( CCP

2.0) framework, establishing a dynamf ur@ validation system through integration with ATT&CK attack matrix. By conduc-

ting in-depth analysis of the techni ication requirements for core control points in CCP 2. 0—including secure communica-
tion networks, security boundagi

ATT&CK tactics and technique

secure computing environments—we combine traditional penetration testing processes with
and propose a novel validation framework characterized by multi-dimensional test scenario de-
sign, closed-loop validation of attack chains and quantitative assessment of defensive capabilities. Empirical study on industrial
control systems demonstrates that this approach can effectively identify compliance blind spots in CCP implementations while en-
hance systems’ proactive defense capabilities and resilience against real-world attacks. The research provides network operators
with actionable penetration testing solutions for implementing CCP standards, thereby advancing cybersecurity from compliance-
driven to capability-oriented defense paradigms.
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