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Dynamic Distributing Method for Data Collection Platform
Takuya Habara*, Daisule Ishii, Daisuke Ito, Yuji Ogata (Hitachi, Ltd.)

In manufacturing, it is expected that data will be shared with high reliability among multiple bases to improve

operations entire the supply chain. In this research, we propose the dynamic distributing method for containerized

data processing functions to collect and analyze data at multiple locations. When collecting and analyzing data

from entire the supply chain, communication between the data processing function and the volume becomes a

bottleneck, causing a problem of degrading the data processing. By the proposed method that dynamically

determines the location of data processing functions based on the traffic volume and the communication delay

time, we confirmed data processing speed is improved.
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Table 1.  Traffic information.
Link name Traffic amount (byte) | Traffic delay (msec)
Linkl Y1 = 600 5, =04
Link2 YLz = 480 5, =04
Link3 Yus = 1480 85 = 0.4
Link4 YLe = 1000 S, =04
Link5 Yis = 3960 S5 =6
Link6 YLe = 1000 86 = 0.4
Link7 X7 = 120 S, =04
Link8 Yue = 1330 Sig = 0.4
Link9 Yo = 250 S0 = 0.4
Link10 Xri0 = 1700 Sp10 = 0.4
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Table 2. Processing delay time.

Processing delay time (msec)

Function Before After
redeployment redeployment

Aggregation for Shared taggre = 6.8 taggre = 6.8
Normalization for Shared thorm = 19.2 thorm = 2.4
Store for Shared tstore = 12.8 tstore = 1.6
Normalization for feedback thorm FB = 13.6 thorm FB = 8
Aggregation for Non-shared taggre' = 1.2 taggre! = 1.2
Normalization for Non-shared thorm' = 2.4 thorm' = 19.2
Store for Non-shared tstore’ = 1.6 tstore’ = 1.6
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Fig. 10. Container deployment model.
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Table 3. Simulation specifications.

Parameter Value

Number of factories 10

Devices at each site 60

Desired data generation interval 0.6 sec

Traffic delay between sites 6 msec

Traffic delay within the site 0.4 msec
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Table 4. Actual machine verification result.

Container deployment model Transaction Performance (data/sec)

Static: Concentration (Fig. 8) 11.7
Dynamic: Traffic based (Fig. 9) 16.6
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