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A Study on the Usages of DDS Middleware for Efficient
Data Transmission and Reception
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Abstract

Data Distribution Service(DDS) provides the communications service programmers need to distribute

time—critical data between embedded and/or enterprise devices or nodes. In this paper, I propose efficient

methods for transmitting and receiving messages of various characteristics in real-time using DDS

middleware. For high—frequency characteristic data, I describe several DDS packet types and various default

and extended DDS QoS policies. In particular, the batching method is probably the best solution when

considering several performance aspects. For large—capacity characteristic data. I will show a method using

extended DDS QoS policies, a segmentation and reassembly method, and transmitting and receiving a

large—capacity data with low priority method considering network conditions. Finally, I simulate and compare

the result of performance for each methods. This results will help determine efficient methods for

transmitting and receiving messages of various characteristics using DDS middleware.
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Subscribers do not need to
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Middleware Consumers

Producer(s)

Fig. 1. Publish/Subscribe Model
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2. A method for large—capacity data
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3. A method for large—capacity data with low
priority in consideration of network conditions
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V. Performance Test and Evaluation
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2.2 Test results
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Table 2. A result of high—frequency data transmission and
reception test
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Coalescing| 512B 437.05 396 481 27.45
1KB| 787.38 721 872 38.91
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2568 146.8 140 156 4.97
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Fig. 7. A result of 3,000 times transmission and reception test
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Fig. 8. A result of 10,000 times transmission and reception test
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3.2 Test results

olgfe] Table 3, Fig. 9&
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Table 3. A result of large—capacity data transmission and
reception test

. Number Average Minimum Maximum

Topic Standard
i of latency latency latency L

size . . . deviation

samples | time (ms) | time (ms) | time (ms)
5MB 1 57.93 55 62 2.1
1MB 5 51.93 51 56 1.29
512KB 10 53.87 52 58 1.5
256KB 20 58.8 57 66 2.23
1KB 5,120 155.73 150 173 5.26
512B 10,240 217.2 199 245 12.63
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Fig. 9. A result of large—capacity data transmission and reception test

3.3 Analyze test results
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4. Tests of large—capacity data with low priority

4.1 Test methods
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4.2 Test results

obzfle] Table 4= 100MB®] A&} Blo]HE 32KB =17]9]
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Table 4. A result of background data transmission and reception
test

Values of
. Average Network
token_added_per_period . 5
latency time (ms) usage (%)
property
UNLIMITED 5918.4 12
30 5916.2 12
20 6004.5 10
10 12107.1 6
5 23564.0 3.5
1 116765.3 0.4

4.3 Analyze test results
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5. Result and Discussion
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V. Conclusions
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