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Abstract: Network applications, such as network state tracking, service level agreement guarantee, and network
fault location, rely on complete and accurate throughput measurement data. Due to the high measurement cost, it is hard to
obtain network-wide throughput measurement data for network monitoring systems. Sparse network measurement tech-
niques reduce the measurement cost based on sampling and recover missing data from partial network measurement data by
exploiting spatio-temporal correlations within the data through algorithms such as tensor completion. However, existing
studies only consider individual performance metrics and ignore the correlation information between multiple metrics, re-
sulting in limited recovery accuracy and high overall measurement cost. This paper proposes a data recovery algorithm for
large-scale network measurements—association learning based tensor completion(ALTC). To capture the complex correla-
tions among network performance metrics, an association learning model is designed to reduce the network measurement
cost by using the round-trip delay with low measurement overhead to infer the throughput with high measurement overhead.
Based on this, a tensor completion model is designed to learn both the spatio-temporal correlation within the throughput
measurement data and the external auxiliary correlation information from the round-trip delay, and finally obtain the net-

work-wide throughput data with higher recovery accuracy. Experiments show that the recovery error of the proposed algo-
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rithm is 13% lower than that of the current mainstream methods at the same throughput measurement cost, achieving better

recovery results.
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learning
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