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Automatic tuning of Ceph parameters based on random forest and genetic algorithm
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Abstract: The performance of Ceph system is significantly affected by the configuration parameters. In the optimization
of configuration of Ceph cluster, there are many kinds of configuration parameters with complex meanings, which makes it
difficult to achieve fast and accurate optimization. To solve the above problems, a parameter tuning method based on
Random Forest (RF) and Genetic Algorithm (GA) was proposed to automatically adjust the Ceph parameter configuration in
order to optimize the Ceph system performance. RF algorithm was used to construct a performance prediction model for the
Ceph system, and the output of the prediction model was used as the input of GA, then the parameter configuration scheme
was automatically and iteratively optimized by using GA. Simulation results show that compared with the system with default
parameter configuration, the Ceph file system with optimized parameter configuration has the read and write performance
improved by about 1. 4 times, and the optimization time is much lower than that of the black box parameter tuning method.
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Tab. 1 Description of Ceph configuration parameters
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filestore max sync interval integer 5 5~16
filestore min sync interval float 0.01 0.01~5
filestore op threads integer 2 1~32
filestore queue max ops integer 50 16~25 000
osd max write size integer 90 30~2 000
osd op threads integer 2 1~32
osd map cache size integer 200 64~1 024
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Fig. 1 Performance changes with different parameter configurations
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Fig. 2 Overall architecture of the proposed model
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