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Research of Industrial Real-time Synchronous Switching Technology

Based on 4-layer Switch
YANG Ming » ZHAO Xin-long
(School of Mechanical Engineering and Automation, Zhejiang Sci-Tech University,
Hangzhou 310018, China)

Abstract: In the network control system, there are a lot of real-time data with short frame structure.
The traditional end-to-end switching technology will generate obvious queuing delay when network load
increases. Thus, it also has low transmission efficiency and high bandwidth utilization. This paper
presents real-time synchronous switching technology for the network control system based on 4-layer
switch network technology. In the aperiodic data transfer phase, the number of communication tasks at
each port of switch machine and the execution time are optimized and scheduled, respectively. In the
periodic data transfer phase, packets are received, split, reorganized and forwarded synchronously.
Synchronous reception and forwarding of packets are realized. The method reduces queuing delay of
packets in switch machine and improves data transmission synchronism, with high data transmission
efficiency and lower bandwidth utilization. Simulation experiment verifies feasibility and superiority of this
method.

Key words: switch network; industrial ethernet; real-time; network control system; scheduling
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