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Abstract: Time series data are widely used in industrial manufacturing, meteorology, electricity, vehicles, and other fields, which has
promoted the development of time series database management systems. More and more database systems are migrating to the cloud, and
the architecture of end-cloud collaboration is becoming more common, leading to increasingly large data scales to be processed. In
scenarios such as end-cloud collaboration and massive time series, a large number of short time series are generated due to short
synchronization cycles, frequent data flushing, and other reasons, posing new challenges to database systems. Effective data management
and compression methods can significantly improve storage performance, enabling database systems to handle the storage of massive time

series. Apache TsFile is a columnar storage file format designed for time series scenarios, playing an important role in database
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management systems such as Apache [oTDB. This paper describes the group compression and merging methods used in Apache TsFile to
address the scenario of a large number of short time series, especially in applications with a large number of time series such as industrial
Internet of Things. This group compression method fully considers the data characteristics in the short time series scenario, improves the
utilization of metadata through device grouping, reduces file index size, reduces short time series, and significantly improves compression
efficiency. After validation with real-world datasets, our grouping method shows significant improvements in compression efficiency,
reading, writing, file merging, and other aspects, enabling better management of TsFiles in scenarios with short time series.

Key words: data compression; time-series data; database; industrial Internet of Things
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P Y 44 R s — AR T B AR TR, dsH R e B R
EIRiE L p —ANEEEL R TR S A E
B AR P BKE Ly B BT I T3 7 4
My B AL PRI K Lg BB AL R AT B T I T AR
KGRI K L, ECE Rl a4
P& 2 PNGN M AR FANELZHZ OB
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Fld.s, fF TsFile FAA#ENFZRH: L RRLIBEp, — & A INT BB 8E, 81 7 S0 A B
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B3 3.2. Ny>1, M> 20 5AFEPREBREMHEBLZRNFEMTHE DT AIETE; SHTEN
R AT BRRKTARSHFE.

R RS T7 )5, BOLAWE, FFR7A T INg/MIANdesdl. K, B BERIIFELREAN R
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4N T A4 BB A AR IED RS AT, R EBCR T R BHREIIH M, RS EER B P A E
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TG B BUNNg = 6700, A& N = 2740 0T 5. BN R E LR FHTEL = 72710 KRZ#, D
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P BOE T R oAy B, PN R B P SN R T R DR i, R I R A B
FAE TsFile SCARRE . 237 5t 75 B vk ) 35 22 )RR A I SCAF th A2 KRR A, A2 IR K. £
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BIRUE, ARKHE R AP A B RS B, RT AR TG A oy 4 R 4 U i, 4y LR AR O vk R] LATE R Y AT
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