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Abstract The data generated in the IoT environment is very diverse. Especially, the development of the fourth industrial
revolution has made it possible to increase the number of fixed and unstructured data generated in manufacturing
facilities such as Smart Factory. With Big Data related solutions, it is possible to collect, store, process, analyze and
visualize various large volumes of data quickly and accurately. Therefore, in this paper, we will directly generate data
using Raspberry Pi used in IoT environment, and analyze using various Big Data solutions. Collected by using an Sqoop
solution collected and stored in the database to the HDFS, and the process is to process the data by using the solutions
available Hive parallel processing is associated with Hadoop. Finally, the analysis and visualization of the processed data
via the R programming will be used universally to end verification.
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1 | import RPi.GPIO as GPIO
import Adafruit DHT as dht
import pymysal

import time
import sys
2
db = pymysal.connect(host="localhost”, user="root”,
password="bigdata”, db="DHT")
3 try:
with db.cursor() as cur:
é sql="insert into collect_data values(%s, %s, %s)”
5

while True:
h, t = dhtread_retry(dht.DHT11, 17)
if h is not None and t is not None:
6 print(time.strftime("%Y-%m-%d %H:%M.:%S",
time.localtime()), ' Temp=20.1fC Humidity=260.1f"%(t, h)
cur.execute(sql, (time.strftime(”"%Y-%m-%d
%H:%M:%S", time.localtime()), t, h))
] db.commit()
else:
print("Failed to get reading.”)
time.sleep(1)
except KeyboardInterrupt:
exit()
finally:
dh.close()
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Fig. 4. Generate temperature and humidity data using
Python
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Fig. 7. Command to collect sensor data using Sqoop
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Fig. 8. Check the list of collected data
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Fig. 9. Check the contents of collected data
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7t. Schema Creating Module

CREATE TABLE sensor_data(
time timestamp,

tem int,

hum int,

id int)
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STORED AS TEXTFILE;
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1 | LOAD DATA INPATH "/Sensor/+"
INTO TABLE sensor_data;

2 | CREATE TABLE sensor refine
AS SELECT time, tem, hum from sensor_data;
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Fig. 11. Hive schema processing instruction
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INSERT OVERWRITE LOCAL DIRECTORY
' /home/hadoop/sensor_refine’ row format delimited
fields terminated by '," select * from sensor_refine;

2 | cd “/sensor_refine && mv 000000_0 sensor_refine.csv
a7 12, B4 JHsE T EfY WE Ik

Fig. 12, Analyzeable file type conversion process
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7}. Dataframe Import Module

"

1 | x<-read.csv("sensor_refine.csv” col.names=c("Time
"Temperature”,"Humidity”))

x$Time <- as.POSIXct(x$Time,
2 | format="%Y-%m-%d %H:%M:%S")

ggplot(data=x, aes(x=x$Time, y=x$Temperature)) +
geom_line(color="red”, size 1) + xlab("A|ZF") +
3 | ylab("2%=(TC)9}F F%(%)")
geom_line(aes(x=x$Time, y=x$Humidity),
color="blue") +
ggtitle("A| 7ol W &% 1) +
theme(plot.title = element_text(hjust = 0.5))
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Fig. 14. Temperature and humidity graph code
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graph overtime
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L}. Outlier Remove Module

1 | x <- subset(x, select = -c(Time))

2 | pairs.panels(x)
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Fig. 16. Time value elimination and correlation
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and humidity
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1 | Data <- subset(x, Temperature < 48 & Humidity < 52)
2 | boxplot(Data, main = "Temperature, Humidity box plot”)
Temperature, Humidity box plot
w7 Il
< :
T T
Temperature Humidity
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Fig. 19. Reconcile the outliers after removing the
outliers
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1 | Data <- subset(Data, Temperature < 40 &
Humidity > 44)

2

3 | pairs.panels(Data)
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Fig. 20. Analysis of correlation after outlier removal

1) 1% 19914 Q%% 2=
o/l EﬂolEi g
59} Freo

Temperature

T
18 20 22 24 26 28 30 32

-0.38

L Humidity

33 21, 2=9 S| e xH=el

Fig. 21. Correlation reaffirmation of the temperature
and humidity
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C}. Analysis Verification Module

ggplot(data = Data, aes(x=Temperature,
y=Humidity))+geom_count()+geom_smooth(method="lm")

®
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Fig. 22. Graph of temperature and humidity with
regression model applied
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