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ABSTRACT

As stream data processing technology becomes more important, messaging systems such as Apache Kafka,
RabbitMQ, and ActiveMQ are being used to transfer large amounts of data fast and without loss. Apache
Kafka is a representative distributed messaging system, which can deliver data generated in real time. In
Apache Kafka, a broker is composed of multiple topics with different numbers of partitions. As the number of
partitions increases, its processing speed also increases, but problems with CPU and memory usages also occur.
In this article, we show why the number of partitions should be configured to reduce resource usages without
impact on target performance. Based on our extensive experimental results, we propose a mechanism that can

change the number of partitions according to the amount of transferred message under different execution

environments.
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Table 1. Change in transfer rate based on partition3.

Transfer
Speed(MB/s) P3 P6 P9 P12 P15
Experimentl | O | +80.76 | +111 | +135.3 | +147.6
Experiment2 | O | +71.45 | +93.24 | +117.6 | +122.8
Experiment3 | O | +58.61 | +92.18 | +124.27|+125.48
Experiment4 | O | +47.08 | +68.13 | +86.76 | +107.02

E 2. Partition3& 7|52 #|ql A7+ W}
Table 2. Change in latency time based on partition3.

TI;EZ?;Z) P3 | P6 P | P12 | PI5
Experimentl | 0 | 4539 | -61.31 | -64.44 | -69.55
Experimen2 | 0 | -49.14 | -64.45 | -64.83 | -65.13
Experimen3 | 0 | 4136 | -53.81 | -55.61 | -63.51
Experimentd | 0 | 47.8 | -61.47 | -66.72 | -71.05

E 3. Partition3% 7]F02 viwe] ARk W3}
Table 3. Change in memory usage based on partition3.

Memory
Usage(MB) P3 P6 P9 P12 P15
Experiment1 +26 +31 +51 +58b

0
Experiment2 | 0 +75 +85 +100 +127
Experiment3 | 0 +12 +22 +23 +34
0 +18 +19 +29 +42

Experiment4

E 4. Partition3-& 7|E2E g Wist &
Table 4. Change rate based on Partition3.

Change Rate P3 P6 P9 P12 P15

Transfer Speed | 100% | 138% | 154% | 164% | 169%

Latency Time | 100% | 72% | 63.5%| 60% | 58%

Memory Usage | 100% | 120% | 124% | 129% | 137%
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Fig. 12. Changes in transfer speed, latency time and
memory usage.
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Fig. 13. Comparison of proposed method and actual
number.
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