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Abstract: The central monitoring server undertakes core functions such as data aggregation, status assessment, and control distribution,
and its availability and consistency directly define the stability boundary under abnormal conditions. Focusing on dual-machine
redundancy, clustering, and remote backup, a comprehensive framework centered on multiple redundancies is constructed. Through
passive heartbeat, non-intrusive switching, and consistency assurance, it collaboratively converges switching criteria and replication
links, maintaining service continuity and state traceability in the fault-repair cycle while compressing the switching window and
suppressing inconsistency propagation. The solution systematically optimizes aspects such as dual-channel redundancy in the control
and data planes, multi-source cross-verification of switching criteria, and idempotency and order guarantees of replication links,
enhancing fault tolerance thresholds and operational stability without increasing operational interference, thus supporting the long-
term reliable operation of critical services.
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