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Abstract

. Edge Computing enables real-time big data processing by performing computing close to the physical

location of the user or data source. However, in an edge computing environment, various situations that affect big data

processing performance may occur depending on temporary service requirements or changes of physical resources in

the field. In this paper, we proposed a BigCrawler system that dynamically configures the computing module and

storage module according to the big data collection status and computing resource usage status in the edge computing

environment. And the feature of big data processing workload according to the arrangement of computing module and

storage module were analyzed.
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Table 1. Cluster configuration and operanon/storage types

Module Processor Storage
CPU: 11th Gen Intel(R)
C ti SSD: 10GB
OPHERE | Core(RM) 17 @ 2.80GHz
CPU: 64bit ARM Cortex—A53
Storage NVMe: 256GB
@ 1GHz
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Table 2. Fields of Collected Sensor Data

Name Description Type

device_id Sensor device's ID string

- The name of the facility .
facility_name . string
with the sensor attached.

item_name Sensor data item string
item_value Sensing data value float
. Sensor data generation .

timestamp string

time
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Table 3. Experimental Scenario

Scenario . Storage No. of
Modul
No. Computing Module Module Crawlers
3 (Data
1 1 (Coord. & Ingest node) (Data 1
node)
9 1 (Coord. & Ingest node) 1 (Data 3
2 (Data & Ingest node) node)
3 (Data &
3 1 (Coord. & Ingest node) (Data 4
Ingest node)
1 1 (Coord. & Ingest node) 1 (Data & 1
2 (Data & Ingest node) | Ingest node)
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Table 4. Experiment Result (Scenario 1)

CPU(%) | I0PSUOP/s) | Throughput(MB/s)
1 Computing
8.5 500 15
Module
3 Storage
13.8 1,500 75
Module
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Table 5. Experiment Result (Scenario 2)

CPU(%) | IOPSUIOP/s) | Throughput(MB/s)
3 Computing
2,2 .
Module 8 o0 999
1 Storage
Modle 24 1,600 7.5
I 6. ME 3 (AlLE|2 3)
Table 6. Experiment Result (Scenario 3)
CPU(%) | IOPS(IOP/s) | Throughput(MB/s)
1 Computing
13. 2
Module 31 750 g
3 Storage
14.1 , 4.
Module 3,000 34.8
7MY 43 (A2 4)
Table 7. Experiment Result (Scenario 4)
CPU(%) | 10PSIOP/s) | Throughput(MB/s)
3 Computing 3 2700 99
Module
1 Storage
Modle 28 2,000 6.7
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Fig. 8. Comparison of Cluster resource utilization (with senario 1)
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