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Abstract: Software-defined edge computing networks enable efficient, reliable and secure network communication.
The topological architecture of software-defined edge computing networks requires flexibility and scalability to
adapt to the technological environments including Internet of things, artificial intelligence and big data. Edge com-
puting devices are interconnected through high-speed links, core network and converging nodes. In software-
defined networks, the OpenFlow discovery protocol (OFDP) utilizes link layer discovery protocol (LLDP) packets

for sending and receiving related messages and generating network topology. The edge node update rate is typically
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high under different scales and requirements while the core backbone convergence switches do not require repeated
updates. Existing topology discovery schemes for software-defined edge computing networks consequently exhibit
low efficiency in redundant link identification and topology reconstruction, ultimately causing controller overload
and affecting edge computing task offloading mechanisms. To resolve these issues, a lightweight topology discov-
ery method for software-defined edge computing networks was proposed. For redundant link discovery challenges,
dynamic packet binding, verification and real-time forwarding were implemented through multi-level flow table
rules and optimized LLDP frame protocols. For excessive message transmission during topology discovery in SDN
controllers, an edge node and link discovery algorithm based on minimum vertex cover concept was developed. Ad-
ditionally, an MV C-based dynamic single/double-directional edge link resolution and merging algorithm was intro-
duced to alleviate message overload in SDN controllers. Experimental results demonstrated that compared with ex-
isting network topology discovery algorithms, the proposed method achieved lightweight network topology discov-

ery while maintaining capabilities for resolving link capacities and inter-node connections during reconstruction.

This approach effectively reduces data packet volume within the network and decreases controller workload.

Keywords: edge computing, software-defined network, LLDP, topology reconstruction
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