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Efficient data loading for log-structured data stores
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Abstract:  With the rapid development of Internet technology in recent years, the
number of users and the data processed by Internet companies and traditional financial
institutions are growing rapidly. Traditionally, businesses have tackled this scalability

problem by adding servers and adopting methods based on database sharding; however,
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this can lead to significant manual maintenance expenses and hardware overhead. To
reduce overhead and the problems caused by database sharding, businesses commonly
replace heritage equipment with new database systems. In this context, new databases
based on log-structured merge tree storage (such as OceanBase) are being widely used;
the data blocks stored on the disks of such systems exhibit global orderly features. In the
process of switching from a traditional database to a new database, a large amount of
data must be transferred, and database node downtime may occur when there is extended
loading. In order to reduce the total time for loading and failure recovery, we propose a
data loading method that supports load balancing and efficient fault tolerance. To support
balanced data loading, we pre-calculate the number of partitions based on the file size
and the default block size of a target system rather than using a pre-determined number
of partitions. In addition, we use the feature that the data exported from the sharding
database is usually sorted to determine the split points between partitions by selecting
partial sampling blocks and selecting samples in sampling blocks at equal intervals, avoiding
the high overhead caused by global sampling and selecting samples randomly or at the head
in sampling blocks. To speed up the recovery process, we propose a replica-based partial
recovery to avoid restart-based complete reloading; this method uses the multi-replica of
an LSM-tree system to reduce the amount of reloaded data. Experimental results show
that by pre-calculating the number of partitions and partial sampling blocks and by using
equal-interval sampling, we can accelerate data loading relative to pre-determining the
number of partitions and global sampling blocks as well as relative to random or head
sampling strategies. Hence, we demonstrate the efficiency of replica-based partial failure
recovery compared to restart-based complete reloading.

Keywords: data loading; load balance; fault tolerance; log-structured
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Tab. 1  Server setup
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(O] CentOS release 6.5(Linux version 2.6.32)
CPU 2xIntel(R) Xeon(R) CPU E5-2620 0 @ 2.00 GHz(6 cores/CPU)

Memory 165 GB
Network Broadcom Corporation NetXtreme BCM5719 Gigabit Ethernet

Hadoop B HE 7L 51 40 10 A7 md b, e 1 A9 55008 12799 £, 215 Name Node.
Secondary Name Node %5, HAt 9 /M5 £i°4 Data Node 79 5.

TE SRR (N S50 oy, 6 T2 IR H B, AR S0 32 5 SR i 43 DX 80 H D81
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Fig.6  Effect of the number of partitions on loading
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Tab. 2 Influence of € on loading performance under different sampling ratios
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KFE 2 RRELL A
1 2 3 4
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Fig.7 Effect of partial sampling on loading
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