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Design and Evaluation of a High—performance Key-value Storage for Industrial
loT Environments
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Abstract

In industrial loT environments, sensors generate data for their detection targets and deliver the data
to loT gateways. Therefore, managing large amounts of real-time sensor data is an essential feature
for loT gateways, and key-value storage engines are widely used to manage these sensor data.
However, key-value storage engines used in loT gateways do not take into account the characteristics
of sensor data generated in industrial loT environments, and this limits the performance of key-value
storage engines. In this paper, we optimize the key-value storage engine by utilizing the features of
sensor data in industrial loT environments. The proposed optimization technique is to analyze the key,
which is the input of a key-value storage engine, for further indexing. This reduces excessive write
amplification and improves performance. We implement our optimization scheme in LevelDB and use
the workload of the TPCx-loT benchmark to evaluate our proposed scheme. From experimental results
we show that our proposed technique achieves up to 21 times better than the existing scheme, and
this shows that the proposed technique can perform high—-speed data ingestion in industrial loT
environments.
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