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Low-power Mapping Method for Three-dimensional Network on Chip Based on Hybrid Chaotic
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Abstract Three-dimensional network on chip (3D NoC) is envisioned as a way to achieve high performance of multi-
processor systems. For the design of 3D NoC, how to properly allocate IP cores on a given application feature map
(APCG) to the 3D NoC architecture is the key problem of IP core mapping. An excellent mapping algorithm and a rea-
sonable mapping can greatly improve the power consumption, heating, delay and other indicators of network-on-chip.
The big bang-big crunch (BB-BC) algorithm is a new type of meta-heuristic swarm intelligence optimization algorithm.
The hybrid chaotic big bang-big crunch (HCBB-BC) is a modified algorithm based on the big bang-big crunch (BB-BC)
algorithm, which has simple parameters and fast convergence speed. In this paper, the hybrid chaotic big bang-big
crunch (HCBB-BC) was proposed to solve the problem of 3D NoC mapping. This is the first time that big bang-big
crunch (BB-BC) algorithm is used to solve the 3D NoC mapping problem. Simulations are conducted to prove that the
proposed method requirs less number of iterations and time to find a better solution and can reduce energy consumed
compared with existing NoC mapping algorithms. Under the condition of the classical task graphs,compared with the
genetic algorithm (GA) algorithm,the convergence speed of the hybrid chaotic big bang-big crunch (HCBB-BC) is in-
creased by 36.73% ,and the 22, 45% improvement is witnessed compared with the particle swarm optimization (PSO)
algorithm. The average power consumption of the hybrid chaotic big bang-big crunch (HCBB-BC) mapping is lower
than that of GA with the maximum as 5. 75% ,and lower than that of PSO with the maximum as 3. 90%. Under the
condition of the random tasks, the hybrid chaotic big bang-big crunch (HCBB-BC) algorithm can still maintain stable

optimization efficiency and higher convergence speed.
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