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Abstract: Optical computing, as a novel computing paradigm utilizing photons for information processing, is emerging as a key enabling tech-
nology for next—generation optical networks due to inherent advantages including high parallelism, low power consumption, and large band-
width. The technological evolution of optical computing can be analyzed through dual perspectives of architectural forms and system hierar-
chy, with critical supporting elements and integration paradigms systematically summarized. Typical application scenarios in next—generation
optical networks demonstrate optical computing’s integration pathways in optical signal processing, network intelligence optimization, inte-
grated sensing—communication, and intelligent computing systems. These developments reveal significant potential value and clarify future
directions for constructing advanced information infrastructure.
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