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Research on NSGA-II Based Multi-Objective Mapping Method in ONoC
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Abstract: Network-on-Chip(NoC) is an important communication fabric in many-core processors. Optical NoC (ON-
oC) using light as transmission medium has shown significant advantages in bandwidth, communication latency and power
consumption, which can mitigate bandwidth and energy efficiency bottlenecks in many-core processors. Due to some intrin-
sic characteristics of silicon optical devices and optical signals, the performance of ONoC is restricted by some factors such
as crosstalk noise, insertion loss, etc. In order to minimize the crosstalk noise and insertion loss of ONoC, the IP core map-
ping optimization scheme has become a key issue for high performance ONoC design. In this paper, an NSGA-II based
multi-objective IP-core mapping method is proposed. It builds a multi-objective IP-core mapping mathematical model to op-
timize the insertion loss and crosstalk noise of ONoC at the same time. Moreover, an improved NSGA-II algorithm is ap-
plied to this model to obtain an appropriate mapping result. Experiment results show that, compared with the single-objec-
tive algorithms for crosstalk, the proposed IP-core mapping method can reduce insertion loss by average 15.5%, and com-
pared with the single-objective algorithms for insertion loss, it can reduce crosstalk noise by average 82.7%.
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