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Capacity scheduling algorithm based on job type and priority weight

TAN Ping, XU Jinmei, JIANG Tianyu, Tambominyi Eliasu, DING Jin
(School of Automation and Electrical Engineering, Zhejiang University of

Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: Aiming at the problem that the default scheduler of the Hadoop platform fails to carry
through resource scheduling based on job types and resource usage in a heterogeneous
environment, the resource scheduling mechanism of the capacity scheduling algorithm of the
Hadoop platform was studied, proposing a capacity scheduling algorithm based on the job type
and priority weight., The algorithm first classified the jobs submitted by users into CPU
(central processing unit) load type and 1/O (input/output) load type by virtue of workload
classification and allocated different types of jobs to the corresponding queues. Then, according

to the weight formula, the job priority was updated for the jobs exceeding the waiting time
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threshold, sequencing jobs in the queues. Finally, combined with the real-time load conditions
of the nodes, resources were allocated to the jobs with higher priority, enhancing the cluster
performance. The results show that, compared with the capacity scheduling algorithm, the
algorithm in this paper shortens the average job completion time of the same type job and the
mixed-type job by 9. 7% and 30. 8%, respectively in a heterogeneous environment, and
optimizes the Hadoop system load balancing, and improves the efficiency of job execution and the
system resource utilization effectively. This algorithm optimizes the load balancing of the Hadoop
system, and provides a reference for the optimization of subsequent relevant scheduling algorithms.

Keywords: Hadoop; capacity scheduler; workload classification; real-time load of nodes; priority weight
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Fig.1 Flow of scheduling algorithm
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Table 1 Cluster environment configuration
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MAHL 1 G 172.18.56.195 Intel i3-3220 4
WAL 2 AT 172.18.56. 29 Intel i3-4170 4
ML 3 G 172.18.56.3 Intel i5-8400 8
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Fig.4 Average job completion time of TeraSort Fig.5 Average job completion time of GrepCount
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Table 2 List of job flow

55 £ 8% YEAK id b 2T WL ER B & /MB
terasort_1 T1 1/0 3% VERY_LOW 100
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grepcount_8 G8 CPU 111 #; VERY_HIGH 500
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terasort_10 T10 1/0 1 % HIGH 500
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Table 3 Job queue allocation
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Fig. 6 Job flow test of capacity scheduler Fig.7 Job flow test of capacity scheduler based on

job type and priority weight
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