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Abstract

With the development of information technology, most of the information has been converted into
digital information, leading to the Big Data era. The demand for search platform has increased to
enhance accessibility and usability of information in the databases. Big data search software platforms
consist of two main components: (1) an indexing component to generate and store data indices for a
fast and efficient data search and (2) a searching component to look up the given data fast. As an
amount of data has explosively increased, data indexing performance has become a key performance
bottleneck of big data search platforms. Though many companies adopted big data search platforms,
relatively little research has been made to improve indexing performance. This research study employs
Elasticsearch platform, one of the most famous enterprise big data search platforms, and builds
physical clusters of 3 nodes to investigate optimal indexing performance configurations. Our
comprehensive experiments and studies demonstrate that the proposed optimal Elasticsearch
configuration achieves high indexing performance by an average of 3.13 times.
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Table 2. Experiment data fields
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1 rdate 20 src_country 39 score
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3 ip 22 device_id 41 src_info

4 group_id 23 node 42 dst_info
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7 sensor_id 26 flag 45 attack_category_code
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13 src_port 32 is_profile 51 datasize
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18 priority 37 ip_type 56 Interface
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Table 3. Elastic Stack Configurations
¥ 3. Elastic Stack 474

Source Configuration Value Remarks
Master-only node true :s;;zggrﬁcsgzrec?h master node the
Elasticsearch Ingest node true Does the ingest node exist?
Java heap size 1.5g Java heap size per node
Data node number 3 Elasticsearch node count
Java heap size 1g Java heap size per node
Logstash Pipeline.batch.size 125 Batch size per node
Node number 3 Logstash node count
Primary shard 1~4 Primary shard count
Index Replica shard 0 Replica shard count
mappings keyword Field type of Elasticsearch index
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Table 4. Elastic Stack Configurations

3 4. Elastic Stack %4

Source Configuration Value Remarks

Master-only node True / False §a5§2$-05$ zt(i)%S:-_? rch master node  the
Elasticsearch Ingest node True / False Does the ingest node exist?

Java heap size 1.5g Java heap size per node

Data node number 1~3 Elasticsearch node count

Java heap size 1g Java heap size per node
Logstash Pipeline.batch.size 125 Batch size per node

Node number 3 Logstash node count

Primary shard 1 Primary shard count
Index Replica shard 0 Replica shard count

mappings keyword Field type of Elasticsearch index
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Table 5. Elastic Stack Configurations
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Source Configuration Value Remarks
Master-only node true Is the Elasticsearch master node the master-only
node?
Elasticsearch Ingest node true Does the ingest node exist?
Java heap size 1.5g Java heap size per node
Data node number 3 Elasticsearch node count
Java heap size 1g Java heap size per node
Logstash Pipeline.batch.size 125 Batch size per node
Node number 1~7 Logstash node count
Primary shard 1 Primary shard count
Index Replica shard 0 Replica shard count
mappings keyword Field type of Elasticsearch index
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Table 6. Optimal configurations (cluster of 3 nodes)
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Sources Configurations Values Remarks
Master-only node true Is the Elasticsearch master node the
master-only node?
Elasticsearch Ingest node true Does the ingest node exist?
Java heap size 1.5g Java heap size per node
Data node number 3 Elasticsearch node count
Java heap size 1g Java heap size per node
Logstash Pipeline.batch.size 125 Batch size per node
Node number 7 Logstash node count
Primary shard 2 Primary shard count
Index Replica shard 0 Replica shard count
mappings keyword Field type of Elasticsearch index
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Figure 12. Indexing rate over time (each section: 30 seconds)
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