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Abstract: The rapid emergence of new services in IP carrier networks, such as the Internet of vehicles and the indus-
trial Internet, has driven the development of innovative technologies including network slicing and deterministic net-
working. At the same time, the continuous expansion of network scale has led to increased complexity in operation
and maintenance, higher risks in network optimization, and greater challenges in deploying new technologies. To ad-
dress these issues, a hybrid-driven digital twin network (HD-DTN) architecture was proposed, which integrated nu-
merical simulation and emulation as dual engines to support intelligent network management and evolution. Firstly,

the hierarchical architecture of HD-DTN was systematically introduced, elucidating key technologies such as twin en-
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tity construction, network intelligent optimization, and service mesh. Secondly, the overall design, northbound and

southbound interfaces, as well as communication protocols of HD-DTN were presented. Finally, through application

practice in the context of electric power communication networks, it was verified that HD-DTN could effectively miti-

gate the impacts of network failures and enhance network operation and maintenance efficiency.

Key words: digital twin network, simulation engine, twin entity construction, service mesh
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