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Design and Implementation of Distributed Cluster Supporting
Dynamic Down-Scaling of the Cluster
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ABSTRACT

Apache Hadoop, a representative framework for distributed processing of big data, has the advantage of increasing
cluster size up to thousands of nodes to improve parallel distributed processing performance. However, reducing the size
of the cluster is limited to the extent of permanently decommissioning nodes with defects or degraded performance, so
there are limitations to operate multiple nodes flexibly in small clusters. In this paper, we discuss the problems that
occur when removing nodes from the Hadoop cluster and propose a dynamic down-scaling technique to manage the
distributed cluster more flexibly. To do this, we design and implement a modified Hadoop system and interfaces to
support dynamic down-scaling of the cluster which supports temporary pause of a node and reconnection of it when
necessary, rather than decommissioning the node when removing a node from the Hadoop cluster. We have verified
that effective downsizing can be performed without performance degradation based on experimental results.
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NodeManage.sh pause|resume nodename

pause/resume : a command of the procedure

nodename : An ID of the node to be processed
1 if the command is pause then
2 add nodename to the pause file
3
4q call hdfs dfsadmin -refreshNodes
5 call yarn rmadmin -refreshNodes
3] else if the command is resume then
7 remove nodename from the pause file
8
9 call hdfs dfsadmin -refreshNodes
10 call yarn rmadmin -refreshNodes
11
12 call hdfs datanode
13 call yarn nodemanager
14 end if

1% 3. NodeManager.she| Z1z[&
Fig. 3 An Algorithm of the NodeManage.sh
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