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Abstract: Network simulation based on digital twins provides effective decision support for the operation, maintenance,
and management of IP bearer networks. To address issues like process black-boxing, irreversible operations, and delayed
result feedback in traditional network simulation processes, a digital twin network (DTN) simulation mechanism support-
ing stepwise deduction and state backtracking was proposed. First, an atomic change simulation process was designed by
analyzing actual network operations to realize real-time tracking and flexible backtracking of simulation steps. Second, a
simulation division method for the digital-emulation dual-drive engine was proposed, and a path restoration algorithm
and multi-dimensional evaluation method were designed to provide real-time evaluation feedback for each atomic
change. Experiments show that the proposed mechanism can significantly improve the reliability and decision transpar-
ency of network planning and optimization in IP bearer network fault simulation and service cutover scenarios.
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