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Abstract: [ Objective ] The resilience of Artificial Intelligence Data Centers Optical Network (AIDCON)has become a core bot-
tleneck limiting the efficiency of large-scale distributed Artificial Intelligence (AI) training. This paper systematically elaborates
on key technologies ofhigh-resilience AIDCON, covering two levels: intra and inter-artificial intelligence data center. [Methods]
For the intra-artificial intelligence data center, targeting potential switch and link failures, a resilient Flow Completion Time (rF-
CT) metric is designed. The resilience is embedded into the network planning and scheduling process, and a network scheduling
scheme is proposed. For the inter-artificial intelligence data center, addressing large-scale network failures caused by natural disas-
ters, a multi-band optical network protection method based on disaggregated tunable C+L transceivers and a protection method for
space-division multiplexing optical networks based on inter-core switching technology are proposed. [ResultsY Analysis demon-
strates that embedding resilience into the scheduling process mitigates the adverse impacts of failures. Moreover, the protection
scheme combining multi-band and space-division multiplexing enables service restoration under disaster scenarios across various ca -
pacity expansion dimensions. [ConclusionYThe proposed schemes can effectively enhance the resilience of AIDCON, providing a
systematic methodology and theoretical basis for designing highly reliable optical networks for large-scale Al training infrastructures.
Key words: AIDCON; network resilience; failure recovery; multi-band optical network; space -division multiplexing optical net-
work
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