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Traffic dynamics of a finite-buffer two-layer network

via layer-switching mechanisms

SUN Mingming, LING Xiang~

(College of Automotive and Transportation Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract : To alleviate queue lengths at bottom nodes in two-layer networks, reduce data packet travel time, and improve
overall network traffic efficiency, this paper examines information packet transfer mechanisms between network layers. The
study investigates how layer judgment frequency and network coupling strength influence transmission capability and
stability in dynamic and static coupled networks with limited cache capacity. We compare the operational efficiency of two
layer-switching approaches by analyzing packet loss rates, traffic density, and average travel times. Network stability and
reliability are measured using loss threshold values. Results indicate that in two-layer dynamic networks with limited buffer
space, both the layer-switching methodology and switching probability significantly affect transmission efficiency. By jointly
optimizing the layer-switching approach and inter-layer edge distribution, the network’s loss threshold can be increased,
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enhancing stable information transmission capacity and alleviating network congestion.

Key words : two-layer network; dynamic network ; layer-switching probability ; loss threshold ; packet generation rate ; buffer
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Fig.1 Relationship between layer-switching probability and network traffic for varying

packet-generation rates under two layer-switching strategies
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Fig.2 Relationship between network density, packet loss rate, and layer-switching probability

at varying packet-generation rates under two layer-switching strategies
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Fig.3 Relationship between layer-switching probability and average travel time under two layer-switching strategies
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Fig.5 Relationship between node buffer capacity and loss threshold under two layer-switching strategies
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