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Abstract In view of the issue of network topology detection and node inference in the IPv6 environment, a network
tomography method SNTTI combined with SRv6 protocol is proposed. Initially, the traditional Back-to-Back probe
message structure and the common path metric indicators are improved. A common path length metric formula with link
state penalties is designed to measure the network condition by comparing the measurement results obtained under two
different loads. This approach mitigates the influence of link bandwidth and blocking on probe results. Subsequently,
leveraging the path programmability offered by the SRv6 protocol, the SNTTI method introduces an OAM extension bit in
the SRH of the probe message. By distinguishing between the two fundamental network topologies based on the time
intervals of return messages, it infers the target node's topological position and enhances the dynamic topology
construction algorithm based on neighbor node addition. Furthermore, the case of partial nodes in the network that do not
support SRv6 is discussed to improve the applicability of the topology inference method. Furthermore, a topology fusion
algorithm is presented to aggregate probe results from multiple sources. This algorithm utilizes the distribution
characteristics of subtree nodes for topology fusion. By calculating the cosine similarity of feature sequences, identifies the
same intermediate node in different topologies and complements the distribution of edges, resulting in the approximation

of general topology structures in the network. Experimental results demonstrate the effectiveness of the proposed method
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in [Pv6 network environments. It adapts well to both strict and loose SRv6 conditions for topology probing. In tree-like

topology environments, it achieves an accuracy improvement of 1.42 to 1.85 times compared to methods like MCPM. In

large-scale and complexly configured general network topologies, it shows stable probing performance with accuracy

improvements of 1.29 to 1.44 times and probing efficiency enhancements of 1.46 to 1.82 times compared to MCPM and

outperforms existing similar network tomography methods.
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Figure 13 General Topology Experimental Results
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