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Design of data center optical
interconnection architecture based on DSCM
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Abstract: To overcome the bandwidth and high latency bottlenecks faced by traditional electrical switching within data center
racks, an optical interconnection architecture for data centers based on digital subcarrier multiplexing (DSCM) is designed.
This architecture integrates DSCM technology with optical passive devices to construct a forwarding system centered on a su-
per node, enabling efficient communication between servers through dynamic subcarrier allocation and an optical-domain
queue-free cut-through transmission mechanism. Simulation results show that under uniform traffic at full load (p=1.0), the
end-to-end latency of the proposed architecture is reduced by nearly three orders of magnitude compared to traditional electri-
cal switching architectures, consistently remaining below 0.03 ms, while achieving a bandwidth utilization of 99.62% and a

throughput approaching the theoretical upper limit of 800 Gb/s. In traffic-concentrated scenarios, the packet loss rate remains

close to zero, demonstrating excellent stability.
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