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Abstract

To address the challenges of test environment deficiencies caused by delayed delivery of hardware and underlying software in
wireless networking protocol development for data link terminals, as well as the limitations of existing simulation solutions in
accurately reproducing the “one-to-many” feature of wireless links and insufficient flexibility in relay communication simulation,
this paper proposes a verification environment solution based on UDP multicast one-to-many simulation and configuration-driven
relay simulation. The environment, built on the Windows platform with a “single-process-single-node” architecture, offers the
following advantages: (I) Leveraging the inherent multicast communication characteristics of UDP to precisely replicate the broadcast-
style transmission feature of wireless links; ) Flexible configuration of rejected platform ID lists through XML configuration files, enabling
“node isolation” simulation without code modifications to accommodate different relay topologies. The system can perform multiple
functions including network management message one-to-many transmission, network configuration verification, service data
distribution, configuration-driven relay forwarding, and link anomaly simulation. Experimental results demonstrate that the one-to-
many transmission success rate exceeds 99.8%, the configuration-driven relay simulation accuracy reaches 100%, network latency
is < 48ms, and data forwarding success rate = 99.5%. This solution effectively supports early-stage network protocol development
and verification, significantly reducing R&D cycles.
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< ?xml version="1.0"
< NetConfig>
< MulticastConfig>
<< Multicast]P>239.0.0.100 << /MulticastIP>
<< BusinessPort>60003 << /BusinessPort>
<< /MulticastConfig>
< NodeConfig>
< LocalPlatformID>1001 << /LocalPlatformID>
<< NodeType>Relay < /NodeType>
< Default TTL>2 < /Default TTL> << |-- TTL #JiAEE
FoE, MTHABERE -->
< RejectPlatformIDs>
PSS
< PlatformID>1003 << /PlatformID>
< PlatformID>1005 << /PlatformID>
<< /RejectPlatformIDs>
<< /NodeConfig>
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